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ABSTRACT
Despite being vaccine preventable, influenza and pneumonia annually result in over 200,000 hospitalizations and greater than 5,000 deaths respectively in the United States. Thus the importance of the influenza and pneumococcal vaccines, and the need for better, targeted vaccine coverage is of public health importance. Influenza and pneumococcal vaccination are included in the CDC’s Behavior Risk Factor Surveillance System (BRFSS). The Allegheny County Health Survey (ACHS) is a local adaptation of the BRFSS and has provided the opportunity to conduct an introductory needs assessment of influenza and pneumococcal vaccination coverage and gaps in adults over 18 years of age.Anthony Silvestre, PhD

NEEDS ASSESSMENT OF INFLUENZA AND PNEUMOCOCCAL 
IMMUNIZATION IN ALLEGHENY COUNTY
Maura McHugh Barrett, MPH
University of Pittsburgh, 2013


Analysis of data collected from the 2009-2010 Allegheny County Health Survey revealed important public health information on target groups for education and advertising campaigns. Allegheny County surpassed state and nationwide statistics in both prevalence of flu and pneumonia shots in every high-risk condition among adults aged 18-64 and total influenza and pneumococcal coverage. Additionally, prevalence of influenza and pneumococcal vaccination among adults over 65 has gradually increased from 2002. However, only 56.4% of African Americans received the influenza vaccine while more than 73% of Allegheny County’s white population over 65 years was vaccinated. 
Among adults aged 18-49, asthmatics and those with a previous heart attack represent an additional target population for influenza vaccination. Given that more than 80% of individuals over 65 years old unvaccinated against influenza or pneumonia visited a physician within the last year, programs targeting healthcare workers could reduce risk of complications for high-risk patients. Future programs to increase vaccination coverage and reduce missed opportunities could include computer-based reminder systems in healthcare settings and simultaneous administration of the flu and pneumonia vaccines. 
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While many people describe influenza (flu) as a nuisance, it can cause serious illness especially in patients with existing health conditions. Even in healthy adults, the flu causes individuals to miss 0.6-2.5 days of work on average.1 Influenza is responsible for 200,000 hospitalizations annually.2 If the flu is ignored, the patient can develop pneumonia or other complications including an increased risk of a myocardial infarction in patients with a history of a heart condition.3 When bacteria or viruses spread to the lungs, pneumonia may develop. Pneumonia infects about 43,500 people every year, resulting in 5,000 deaths.4 
Unlike some other fatal illnesses, pneumonia and influenza are vaccine preventable. Concern for the public health creates an incentive to conduct immunization programs to encourage vulnerable segments of the public to obtain immunization against influenza. There are currently several stakeholders interested in reaching more of Allegheny County’s population with these immunizations. The Allegheny County Immunization Coalition (ACIC) works closely with the Health Department advertising vaccines and providing them for the public in their clinic.5 With the influx of pharmacists certified to give vaccines, local supermarkets, neighborhood drugstores and big name chains are interested in selling the shots.6 The question is: which groups of people are they missing? While these businesses may only be interested in targeting the individuals that are willing and able to pay, from a public health perspective it is important to determine which individuals are not receiving the vaccines. Examination of the immunization patterns may also reveal demographic disparities among the unvaccinated population; patterns of disparities can be addressed through the design of immunization programs. The Center for Disease Control and Prevention (CDC) developed the Behavior Risk Factor Surveillance System (BRFSS) to examine actual personal behaviors. The Allegheny County Health Survey (ACHS) contains the BRFSS questions with additional questions from the local health department. It has provided the opportunity for public health researchers to determine which groups of people are not getting the influenza and pneumococcal vaccines and who they should begin targeting.
[bookmark: _Toc227992218]LITERATURE REVIEW
[bookmark: _Toc227992219]INFLUENZA
Seasonal influenza (flu) is a contagious respiratory illness caused by influenza viruses. The common types of viruses that cause epidemics every fall and winter are types A and B.7 The flu has a sudden onset and is characterized by the following symptoms: fever, cough, sore throat, runny or stuffy nose, body aches and headaches.7 While these symptoms can be a nuisance for some individuals, it can become life threatening for others. Most people are able to recover in as little as a few days to two weeks.7 However, serious complications from influenza can happen to anyone at any age.7 Possible complications include pneumonia, bronchitis and sinus infections.7 The flu also has the capability of worsening chronic conditions such as asthma and heart disease.7
Influenza is transmitted via droplets from an infected individual when they cough, sneeze or talk.7 According to the CDC, the flu can be spread to others up to six feet away.7 Infection can also occur when a person touches a surface that has a flu virus on it and then touches their own mouth or nose.7 Most adults are contagious one day before symptoms begin and up to five or six days after becoming sick.7 
	The flu can be avoided a few ways. One way is for people who are sick with the flu to stay home from work or school in order to prevent transmission to others.7 Another way is proper and frequent hand washing with soap and water or alcohol-based sanitizer before eating or touching their face to prevent infection.7 It is also important to regularly clean frequently touched surfaces at home, work and school.7 The most effective way to prevent influenza illness is to get the annual flu vaccine.7 
[bookmark: _Toc227992220]Influenza vaccine
The annual flu shot is typically an intramuscular injection with inactivated virus. An intradermal option is also available for adults aged 18-64. A nasal spray flu vaccine is also on the market for individuals aged 2-49. The vaccine is developed every year to protect against three most common viruses predicted by researchers.8 Annual vaccination for adults at increased risk of adverse effects due to influenza has been recommended since 1982.9 The high-risk conditions outlined by the ACIP include: heart disease, chronic pulmonary disorders, renal disease, diabetes, anemia, immune compromising illnesses and anyone over the age of 65 years.9 In 1984, the ACIP added patients of nursing homes and long-term care facilities.10 That year, they also suggested vaccinating healthcare personnel in contact with these patients.10 However, the benefits of that idea were not yet demonstrated at that time.10 
	The current influenza vaccination guidelines by the ACIP recommend that everyone over 6 months of age receive an annual vaccine.1 This was instituted on August 6, 2010, but according to the ACIP, about 85% of the population was being recommended for annual influenza vaccination already when considering all of the risk factors and people in contact with those groups.1 These more widespread recommendations are aimed at reducing outpatient healthcare costs and worker absenteeism.1 According to the CDC, the attack rate for influenza is 2-10% every year among healthy adults aged 19-54.1 This amount of influenza infection can introduce financial stress because the flu causes an individual to miss 0.6-2.5 days of work on average.1 This puts a financial burden on families and the health system. Molinari et al. estimated that seasonal influenza epidemics result in 3.1 million hospitalized days and 31.4 outpatient visits. The annual medical costs of these services add to $10.4 billion on average.11
[bookmark: _Toc227992221]PNEUMONIA
Pneumonia is a lung infection caused by bacteria or viruses.12 The most common type of bacterial cause is Streptococcus pneumoniae (pneumococcus) and the most common viruses are influenza, parainfluenza and respiratory syncytial virus (RSV).12 Pneumonia is characterized by the following symptoms: coughing, fever, fatigue, nausea, vomiting, rapid breathing or shortness of breath, chills and chest pain.12 Pneumonia occurs when bacteria or viruses in an individual’s mouth, nose or the environment spread to the lungs.12 These bacteria or viruses are spread by infected individuals via air droplets from coughs and sneezes and contact with common surfaces.12 
	There are two types of pneumonia defined by the source of infection.12 Pneumonia developed during a hospital stay is called healthcare associated pneumonia (HCAP).12 This can be broken down to hospital-acquired pneumonia (HAP) or ventilator-associated pneumonia (VAP).12 Pneumonia developed outside of a hospital or long-term care facility is defined as community-acquired pneumonia (CAP).12 Prevention methods for pneumonia are the same as other respiratory illnesses like influenza. The risk of pneumonia can be reduced with hand hygiene, cleaning of commonly touched surfaces and covering coughs or sneezes with a tissue or sleeve.12 Because pneumonia is a complication of bacteria or viruses that cause other illnesses spreading to the lungs, more vaccines are recommended for overall prevention.12 The following vaccines are recommended by the CDC: pneumococcal, pertussis, varicella, measles and influenza.12
[bookmark: _Toc227992222]Pneumonia vaccine
The pneumococcal polysaccharide vaccine (PPSV23) protects against 23 pneumococcal bacteria including the strains that cause serious illness. It is an inactivated vaccine given via intramuscular or subcutaneous injection.13 Previous studies show that the pneumonia vaccine is effective in preventing invasive pneumococcal disease in the elderly and patients with chronic conditions indicated by the ACIP.14 The ACIP recommends the pneumonia vaccine for the following groups: anyone suffering from diabetes, alcoholism, renal failure, lymphoma, HIV, chronic cardiovascular or pulmonary illnesses and those over 65 years old.15 On September 3, 2010 the ACIP added individuals who smoke and asthmatics.15 Despite these recommendations, pneumococcal vaccination coverage has been low. According to the CDC, only 18.5% of high-risk adults aged 19-54 received the pneumococcal vaccine in 2010.16  
There are a lot of similarities in the target groups for the influenza and pneumococcal vaccines, but the immunization schedules are very different. The flu shot is made every year to combat the most common strains. People tend to get their annual flu shots every fall. The pneumonia vaccine is given to high-risk individuals once. A second dose of the pneumococcal vaccine is given after five years to the following people: anyone suffering from sickle cell disease, cancer, a damaged spleen, HIV, kidney failure, and any individual over 65 years old.15 It is easier to forget about the pneumonia vaccine for patients and healthcare providers because it is not an annual routine like the flu shot.
[bookmark: _Toc227992223]BEHAVIOR RISK FACTOR SURVEILLANCE SYSTEM
Receiving a vaccine is a personal behavior and because the CDC recognized the impact of personal behaviors on public health, they developed the Behavior Risk Factor Surveillance System (BRFSS) to collect data. The BRFSS consists of a survey questions that monitor risks associated with morbidity and mortality.17 The survey includes questions about whether or not the individual received the seasonal influenza and pneumococcal vaccines. Before the BRFSS, the National Center for Health Statistics collected national data, but it was not state-specific.17 The overall goal of the BRFSS is to collect data on actual behaviors instead of attitudes or knowledge.17 With state-specific data on actual behaviors, the information could be used for planning, implementing and evaluating health programs.17 
While individual behaviors were being recognized as indicators of health, telephone surveys became an adequate collection method.17 The first set of questions was piloted via telephone interviews in 29 states in 1981-1983, and the official BRFSS was started in 1984.17 The CDC developed the standard core questionnaire for the 15 states that participated in monthly data collection.17 The BRFSS went nationwide in 1993.17 In addition to the core questions, state or metropolitan areas can add optional modules and urgent health issues.17 For example, modules were added to assess the vaccination shortage during the 2004-05 flu season. 
	Now that more of the population is starting to only own a cellular phone and not a landline, the CDC has had to make adjustments.18 They recently added cellular telephone numbers to their samples.18 The CDC has also had to adjust the weighting methodology to account for this difference. Since the beginning stages of the BRFSS, the CDC used post-stratification to weight the survey data.18 This method adjusts for known proportions of sex, age categories, and race based on census data all at once.18 Because the number of cell phone only households is unknown, post-stratification is not possible.18 In 2006, the CDC started using a raking method that would complete this weighting one at a time.18 This method adjusts the weights until the sample is representative of the population.18
[bookmark: _Toc227992224]Allegheny County Health Survey
The Allegheny County Health Survey (ACHS) is an annual survey conducted by The Evaluation Institute at the University of Pittsburgh.19 The survey involves questions suggested by CDC for the BRFSS. It is a random-digit landline telephone survey of the county’s non-institutionalized population over 18 years old conducted and analyzed by the Allegheny County Health Department and the Evaluation Institute of the University Of Pittsburgh Graduate School Of Public Health.19 The survey has 31 modules with questions about demographics, health care access, infectious disease, chronic illness and health behaviors.19 In the immunization module, the interviewer asks whether the participant received a seasonal flu shot and ever received the pneumococcal vaccine.19 
[bookmark: _Toc227992225]NEEDS ASSESSMENT
Using data collected from the ACHS, a needs assessment can inform public health professionals about disparities in vaccination coverage. This information will influence future immunization programs. Effective public health programs are not developed by chance, they are systematically planned.20 Planning models have been developed in order to structure the whole planning, implementation and evaluation process.20 The Generalized Model provides a simple framework that includes all of the basic steps. This model is pictured in Figure 1.20 The Generalized Model can be applied to public health program planning by private companies, health departments and non-profit organizations. The pre-planning stage involves identifying stakeholders and engaging the community. Conducting a needs assessment is the first step in the planning and evaluation cycle. A needs assessment is defined as a “complex, multidimensional process, which provides information and evidence to inform the objective and valid tailoring of health services or commissioning of new initiatives.” 21 
[image: ]	In a more detailed planning model, the PRECEDE-PROCEED structure divides the framework into two sections.22 PRECEDE is the needs assessment and PROCEED is the implementation and evaluation section.22 PRECEDE has five steps with the goal of gaining an educational understanding similar to a medical diagnosis before designing a course of treatment. These five steps include: (1) social assessment, (2) epidemiological assessment, (3) behavioral and environmental assessment, (4) educational and ecological assessment, and (5) administration and policy diagnosis.22 Figure 1: The generalized model

[bookmark: _Toc227992226]METHODS
For this study, the ACHS 2009-2010 is utilized, in which 5,442 Allegheny County residents were interviewed between August 2009 and September 2010. The methodologies for the ACHS mimic those used for the BRFSS including interviewer training, random digit dialing, same survey questions and survey weighting. The main difference between the BRFSS and ACHS are additional survey questions. The Allegheny County Health Department hires a contractor to write extra survey questions currently of interest. For example, questions about H1N1 vaccination and information sources were added in the midst of the pandemic. In this analysis, all questions are used in both surveys, making comparisons possible. 
The Random Digit Dialing method was used in telephone banks containing at least one listed residential number (1+ listed banks). Sampling strata of telephone numbers with a higher incidence for minority groups were oversampled to increase the data from such respondents. According to the Executive Summary, 66% of those contacted responded to the interview. Of those surveyed, 67% were female, 19% self-identified as African Americans, 62% reported household incomes less than $50,000 and 26% were younger than 45 years old.19 
Similar to almost all surveys, the ACHS weighting was used to produce estimates of the target population and attempt to compensate for limitations such as differential nonresponse and under-coverage. The first step in the weighting process was to calculate the design weights, which adjusts for the probability of selection between households with multiple adults or more than one landline. This was accomplished by applying the reverse of the probability of selection. These calculated design weights were post-stratified to known population totals for Allegheny County adults from Claritas as seen in Tables 1-7. Raking, or adjusting for these population statistics one at a time, was used to ensure the right distribution across several demographics. These weighting procedures were done using the WgtAdjust procedure of SUDAAN. In order to analyze the weighted data, SAS 9.3 was used. The procedure Proc Surveyfreq was very important because it is specific to sample survey data and the tables include estimates of population totals and proportions.
[bookmark: _Toc353967642]Table 1: Projected number of Allegheny adults by age
	Age Category
	Adults

	18-24
	115,754

	25-34
	127,036

	35-44
	153,689

	45-54
	191,471

	55-64
	160,414

	65+
	208,683

	Total
	957,047



[bookmark: _Toc353967643]Table 2: Projected number of Allegheny adults by race
	Race
	Adults

	White
	806, 012

	African American
	112,254

	Asian
	23,179

	All Other
	15,602

	Total
	957,047





[bookmark: _Toc353967644]Table 3: Projected number of Allegheny adults by gender
	Gender
	Adults

	Male
	449,428

	Female
	507,619

	Total
	957,047



[bookmark: _Toc353967645]Table 4: Projected number of Allegheny adults by ethnicity
	Ethnicity
	Adults

	Hispanic
	11,779

	Non-Hispanic
	945,268

	Total
	957,047







[bookmark: _Toc353967646]Table 5: Projected number of Allegheny adults by age and education
	Age
	Education
	Adults

	18-24
	N/A
	115,754

	25+
	Less than High School
	68,084

	
	High School or Equivalent
	269,357

	
	1-3 years of College
	240,657

	
	4 and more years of College
	263,195

	Total
	957,047
	957,047



[bookmark: _Toc353967647]Table 6: Projected number of Allegheny adults by ethnicity and gender
	Gender
	Hispanics
	Non-Hispanic
	Total

	Male
	7,142
	442,286
	449,428

	Female
	4,637
	502,982
	507,619

	Total
	11,779
	945,268
	957,047


[bookmark: _Toc353967648]Table 7: Projected number of Allegheny adults by ethnicity and gender
	Age
	Males
	Females
	Total

	18-24
	59,635
	56,119
	115,754

	25-34
	63,727
	63,309
	127,036

	35-44
	75,317
	78,372
	153,689

	45-54
	92,677
	98,794
	191,471

	55-64
	75,849
	84,565
	160,414

	65+
	82,223
	126,460
	208,683

	Total
	449,428
	507,619
	957,047



All participants were asked, “During the past 12 months, have you had a flu shot?” and “Have you had a flu vaccine that was sprayed in your nose?” The participant was considered to have an influenza vaccine if the answer was affirmative for either question. In order to compare to previous years, statewide and nationwide data, the flu shot administered in the arm was used to determine Allegheny County’s vaccination status. 
The high-risk conditions chosen to analyze for vaccination prevalence were: diabetes, asthma and a heart condition. Participants were asked, “Have you ever been told by a doctor that you have diabetes?” A participant that responded with an affirmative answer was considered diabetic. Interviewers also asked, “Have you ever been told by a doctor, nurse or other health professional that you had asthma?” and “Do you still have asthma?” Participants with affirmative answers to both questions were considered asthmatics. In the cardiovascular disease prevalence module, participants were asked, “Has a doctor, nurse, or other health professional EVER told you that you had any of the following? (1) a heart attack, also called a myocardial infarction; (2) angina or coronary heart disease; (3) a stroke?” A participant who responded “yes” to any of these options was considered a case of that condition. 
Additional questions about health care access were considered for the unvaccinated population. Participants were asked, “Do you have one person you think of as your personal doctor or health care provider?” A participant who responded “Yes, only one” or “More than one” were considered to have at least one personal provider. The survey also asked, “Was there a time in the past 12 months when you needed to see a doctor but could not because of the cost?” The last health care access question was, “About how long has it been since you last visited a doctor for a routine checkup. A routine checkup is a physical exam, not an exam for a specific injury, illness or condition.” Answer choices were broken down in yearly increments.
Influenza and pneumococcal vaccination coverage were analyzed against gender, race, education, income and access to health care. Prevalence was determined for high-risk groups and cross-tabulated with the same demographic information. Respondents who refused to answer, had a missing answer, or who answered don’t know/not sure were excluded from the analysis. 

[bookmark: _Toc227992227]RESULTS
[bookmark: _Toc227992228]Influenza Vaccination Coverage
During the 2009-2010 season, the CDC Advisory Committee on Immunization Practices (ACIP) only recommended that children, adults aged 18-64 with a high-risk condition and everyone over 65 receive the influenza vaccine.9 Based on that criteria, a significant disparity in the prevalence of influenza vaccination (including flu shot and flu spray) exists between the black and white populations over 65 years old. More than 73% of Allegheny County’s white population over 65 years was vaccinated while only 56.4% of black people received the vaccine (p=.0001). No significant disparities existed in relation to gender, education or income. The results of vaccination coverage based on demographic variables are showed in Table 8.
Allegheny County did not meet the Healthy People 2010 goals for the non-institutionalized adults over 65 years old. The goal was to have over 90% of the population vaccinated against influenza, however only 71.6% received the flu shot or flu spray. Even though the county did not reach the Healthy People goal, the prevalence of vaccination has gradually increased from 2002 as seen in Table 9.

[bookmark: _Toc353967649]Table 8: Influenza vaccination coverage by demographic and 
access to care status for three age groups
	Demographic
	Age Groups

	
	18-49
	50-64
	65+

	All Adults
	35.5 (32.7-38.3)
	49.6 (47.0-52.3)
	71.6 (69.4-73.9)

	  Male
	31.5 (27.1-36.0)
	45.1 (40.9-49.3)
	73.2 (69.2-77.2)

	  Female
	39.4 (35.4-43.0)
	53.9 (50.8-57.1)
	70.6 (67.9-73.2)

	Race
	
	
	

	  White
	35.4 (32.3-38.6)
	49.9 (47.1-52.8)
	73.1 (70.7-75.4)

	  Black
	35.6 (30.7-40.5)
	47.7 (41.8-53.6)
	56.4 (49.3-63.5)

	Education
	
	
	

	  Less than High School
	30.6 (16.8-44.3)
	38.9 (26.2-51.6)
	71.1 (63.9-78.3)

	 High School Graduate
	31.5 (25.8-37.1)
	49.4 (44.7-54.1)
	72.7 (69.4-76.0)

	  Some College
	31.8 (26.8-36.7)
	47.0 (42.2-51.8)
	67.5 (62.8-72.2)

	  College Graduate
	42.1 (38.0-46.3)
	54.7 (50.5-58.9)
	76.2 (71.7-80.6)

	Income
	
	
	

	  Less than $15,000
	37.7 (28.1-47.4)
	53.2 (45.6-60.8)
	64.0 (57.9-70.1)

	  $15,000-25,000
	27.6 (20.6-34.5)
	45.8 (38.9-52.7)
	70.9 (66.6-75.3)

	  $25,000-50,000
	34.5 (29.2-39.9)
	46.3 (41.4-51.2)
	75.1 (71.5-78.8)

	  More than $50,000
	38.0 (34.0-42.1)
	52.0 (48.1-55.9)
	72.1 (67.3-76.9)

	No Access to Health Care
	20.6 (13.7-27.4)
	27.7 (19.1-36.2)
	52.3 (30.3-74.5)


Data presented are % (95% CI)
[bookmark: _Toc353967650]Table 9: Influenza vaccination coverage among adults 
over 65 years from 2002, 2007 and 2010
	
	Allegheny County SMART BRFSS 2002
	Allegheny County SMART BRFSS 2007
	Allegheny County ACHS 2009-2010

	Prevalence of influenza vaccination aged 65+
	66.5 (61.8-71.2)
	66.9 (61.2-72.5)
	71.6 (69.4-73.9)


Among adults aged 18-64, the prevalence of a flu shot was higher in Allegheny County than both statewide and nationwide data for every high-risk condition. The county met the Healthy People 2010 goal of 60% influenza vaccination coverage for people with diabetes and a history of stroke and angina/CHD. However, 52.1% of people with a history of a heart attack aged 18-64 were vaccinated and only 47.7% of people with asthma aged 18-64 got a flu shot. These results are shown in Figure 2. 
[bookmark: _Toc227772990]Figure 2: Influenza vaccination coverage among adults aged 18-64 with high-risk conditions in Allegheny County compared to state and nationwide data
 
When limiting the analysis to just asthmatics, there is a significant difference between age groups receiving the influenza vaccine. Only 41.3% of asthmatics aged 18-49 got the flu shot, while 62.0% of asthmatics aged 50-64 got the flu shot (p=.0003). Overall, people with asthma were more likely to get the influenza vaccine than those without asthma. Among all participants in the survey, 49.0% of individuals with asthma received the seasonal flu shot while only 39.6% of individuals without asthma got the flu shot.
There was not a significant difference in the receipt of influenza vaccination in relation to gender, race, education or income among adults with a history of a heart attack. However, those participants were more likely to get the influenza vaccine than adults without a heart attack history. About 52% of all adults with a history of a heart attack received the flu vaccine while only 40.3% of participants without a heart attack history got the flu shot. 
[bookmark: _Toc227992229]influenza Vaccination gaps
While investigating trends among vaccinated citizens of Allegheny County provides information about coverage among high-risk populations, examining characteristics of the unvaccinated individuals could be useful for future vaccination campaigns and education. An examination of other health goals including doctor visits indicates some important patterns. Almost 60% of unvaccinated adults aged 18-49 had a checkup within the last year. This percentage increases for the older age groups. About 64% of unvaccinated adults aged 50-64 and 81.7% of unvaccinated adults over 65 years old had a checkup within the last year. It is also important to note that at least 75% of all unvaccinated adults in Allegheny County have physician they consider their personal doctor. These results are shown in Table 10.


[bookmark: _Toc353967651]Table 10: Unvaccinated adults by health care access for three age groups
	Health Care Access
	Age Groups

	
	18-49
	50-64
	65+

	Has a personal doctor
	76.7 (73.2-80.1)
	85.5 (82.7-88.3)
	93.7 (91.5-95.9)

	Did not visit doctor due to cost
	16.8 (13.7-19.9)
	12.5 (10.1-14.9)
	2.9 (1.4-4.4)

	Last checkup
	
	
	

	  Within last year
	57.8 (54.1-61.6)
	64.4 (60.7-68.1)
	81.7 (78.1-85.4)

	  Within last 2 years
	20.5 (17.5-23.4)
	16.1 (13.4-18.9)
	8.0 (5.4-10.6)

	  Within last 5 years
	10.6 (8.4-12.8)
	9.0 (6.7-11.2)
	4.4 (2.4-6.3)

	  5 or more years ago
	10.0 (7.8-12.2)
	9.7 (7.3-12.1)
	5.3 (3.1-7.5)


Data Presented are % (95% CI)
[bookmark: _Toc227992230]Pneumococcal Vaccination Coverage
Allegheny County did not meet the Healthy People 2010 goal of 90% pneumococcal vaccination coverage of everyone over 65 years old. According to the ACHS, 78.0% were vaccinated in 2009-2010. There were no disparities in vaccination in relation to gender, income or education. However, there was a significant difference in vaccination by race. About 79% of white residents and 67.8% of black residents over 65 got the pneumonia vaccine (p=.0052). Even though this is lower than the Healthy People 2010 goal, the pneumococcal vaccination coverage among those over 65 has been increasing since 2002 as seen in Table 11.
[bookmark: _Toc353967652]Table 11: Pneumococcal vaccination coverage among adults 
	
	Allegheny County SMART BRFSS 2002
	Allegheny County SMART BRFSS 2007
	Allegheny County ACHS 2009-2010

	Prevalence of pneumococcal vaccination aged 65+
	63.7 (58.8-68.6)
	74.5 (69.4-79.5)
	78.0 (75.9-80.2)


over 65 from 2002, 2007 and 2010
[bookmark: _Toc353967653]Table 12: Pneumococcal vaccination coverage by demographic and 
access to care status for three age groups
	Demographic
	Age Groups

	
	18-49
	50-64
	65+

	All Adults
	16.0 (13.6-18.5)
	29.5 (27.1-31.9)
	78.0 (75.9-80.2)

	  Male
	17.8 (13.6-22.1)
	27.3 (23.4-31.3)
	79.4 (75.6-83.2)

	  Female
	14.3 (11.8-16.8)
	31.4 (28.4-31.3)
	77.2 (74.7-79.7)

	Race
	
	
	

	  White
	14.5 (11.9-17.1)
	28.5 (25.9-31.2)
	79.1 (76.8-81.3)

	  Black
	21.8 (17.2-26.5)
	38.4 (32.6-44.3)
	67.8 (61.0-74.7)

	Education
	
	
	

	  Less than High School
	17.0 (7.6-26.4)
	26.8 (15.6-38.0)
	72.8 (65.6-80.0)

	  High School Graduate
	23.5 (16.7-30.2)
	34.8 (30.2-39.4)
	77.9 (74.8-81.1)

	  Some College
	16.6 (12.3-20.9)
	31.0 (26.5-35.5)
	79.8 (75.6-83.9)

	  College Graduate
	10.7 (8.2-13.3)
	22.4 (18.9-25.9)
	80.6 (76.5-84.9)

	Income
	
	
	

	  Less than $15,000
	23.7 (15.6-31.8)
	47.4 (39.5-55.3)
	76.0 (70.5-81.6)

	  $15,000-25,000
	22.9 (15.9-30.0)
	31.5 (25.2-37.8)
	76.4 (72.3-80.6)

	  $25,000-50,000
	14.4 (10.1-18.7)
	30.6 (26.0-35.2)
	79.2 (75.7-82.8)

	  More than $50,000
	13.1 (9.6-16.7)
	23.2 (19.8-26.6)
	79.6 (75.3-84.0)

	No Access to Health Care
	17.3 (10.0-24.6)
	21.2 (13.6-28.8)
	55.2 (30.9-79.6)


Data Presented are % (95% CI)
 Among participants with high-risk conditions, Allegheny County did not meet the Healthy People 2010 goal of 60% pneumonia shot prevalence for any condition. Allegheny County surpassed the immunization rates statewide and nationwide in all high-risk categories as shown in Figure 3. 
Figure 3: Pneumococcal vaccination coverage among adults aged 18-64 with high-risk conditions in Allegheny County compared to state and nationwide data


[bookmark: _Toc227992231]Pneumococcal vaccination gaps
Because the pneumonia vaccine is only recommended for high-risk groups, the main unvaccinated group to consider for examination based on health care access is individuals over 65 years old. According to the ACHS 2010, 80.8% of unvaccinated seniors had a checkup within the last year. Table 13 also shows that over 92% of seniors have at least one personal doctor.


[bookmark: _Toc353967654]Table 13: Unvaccinated adults by health care access among three age groups
	Health Care Access
	Age Groups

	
	18-49
	50-64
	65+

	Has a personal doctor
	81.3 (78.5-84.1)
	89.7 (87.6-91.8)
	92.7 (89.9-95.5)

	Did not visit doctor due to cost
	13.7 (11.4-16.0)
	10.1 (8.1-12.1)
	2.5 (1.7-3.4)

	Last checkup
	
	
	

	  Within last year
	60.1 (67.6-81.8)
	69.8 (66.7-72.8)
	80.8 (76.4-85.1)

	  Within last 2 years
	18.7 (8.1-18.5)
	14.9 (12.6-17.2)
	9.5 (6.3-12.7)

	  Within last 5 years
	11.6 (2.3-10.1)
	7.7 (5.9-9.6)
	3.7 (1.7-5.8)

	  5 or more years ago
	8.6 (1.7-9.9)
	7.0 (5.2-8.8)
	5.5 (3.0-8.0)



[bookmark: _Toc227992232]discussion
Allegheny County’s influenza and pneumonia vaccination coverage is higher than Pennsylvania and nationwide statistics. Allegheny County has a few advantages including the large number of opportunities for care and its own Immunization Coalition. The Allegheny County Health Department leads the coalition to provide vaccine information to physicians, pharmacists, school nurses and the general public. The Coalition recently won the 2012 Community Involvement Award from the Pennsylvania Immunization Coalition.5
However, there are a few disparities and high-risk groups that need to be addressed. Even though 71.6% of residents over 65 years old received the influenza vaccine, this is not as laudatory as it appears. Only 54.3% of African Americans over 65 got a flu shot. A similar pattern is demonstrated for the pneumonia vaccine. Allegheny County has also not reached the Healthy People 2010 goals for people over 65. Considering 16.6% of Allegheny County’s population is over 65 and have a heightened risk of death due to influenza and pneumonia, this group requires more attention.23 Designing a custom vaccination program for senior African Americans should start with qualitative data on why this group is not receiving the vaccinations. A focus group of African Americans over 65 years old could provide some insight. This subgroup of the population is also very involved with the local churches. Collaboration between the Allegheny County Immunization Coalition and local churches could greatly improve vaccination coverage of older African American residents. 
Because the influenza vaccine can prevent about 70-90% of influenza illness when the vaccine matches the seasonal virus, immunization can decrease influenza-related illness in all adults, and especially those with high-risk conditions.24 Even though adults with high-risk conditions were more likely to be vaccinated than healthy adults, the coverage for certain groups was still low. Specific target groups for annual influenza vaccination are asthmatics aged 18-49, and persons with a history of a heart attack. Studies have shown that influenza may lead to acute myocardial infarction due to increased hospital visits during influenza outbreaks, and it is possible that the virus itself can increase platelet adhesion.3 Influenza vaccination has shown a significant reduction in recurrent heart attacks.25 
In general, the pneumonia vaccine should be advertised more often to high-risk populations. Public education from healthcare personnel could greatly increase the number of Allegheny County residents receiving the pneumonia vaccine. Due to influenza outbreaks, people are more educated about the benefits of getting an annual flu shot. However, the high-risk patients with underlying medical conditions would also benefit from a pneumococcal vaccine. 
A previous study by Bardenheier et al. focused on seniors over 65 years old found similar results for a large portion of individuals who reported physician visits within the past year and who had still not received the influenza or pneumococcal vaccines.26 This study also classified the unvaccinated seniors into four categories: potentials, fearful uninformed, doubters and misinformed.26 Most of the potentials and fearful uninformed reported that they would have received the influenza vaccine if their doctor or nurse had recommended it.26 Health care providers should not miss the opportunity to recommend these vaccines to all those indicated by ACIP throughout the year. This is a problem in Allegheny County because over 80% of the population unvaccinated against influenza and pneumonia over 65 years old visited a physician within the past twelve months. Bardenheier et al. defined missed opportunities for the pneumonia vaccine as any unvaccinated individual who had a health care visit in the past two years. Using that definition for the ACHS, 90.3% of those over the age of 65 who were unvaccinated with the pneumonia shot would be considered missed opportunities by healthcare providers.
[bookmark: _Toc227992233]limitations
There were several advantages and limitations associated with the ACHS. With a 66% response rate, the survey had 5,442 participants from Allegheny County and oversampled African Americans and low-income residents in order to determine any disparities among the residents. However, the survey was a random-digit dialing system that only includes landline phones. This excludes residents without telephones and anyone with only cellular phones. As more and more residents are switching to cellular-only households, this bias may lower the vaccination coverage estimate from an only-landline telephone survey. Future surveys may need to adopt an alternative strategy as citizens increasingly rely on cell phones. 
Another limitation is missing qualitative data about why people do or do not receive the vaccines. While this may be out of the scope of the BRFSS and ACHS, this information would be very useful on a local level and especially among high-risk groups. The best way to gain the qualitative data is through focus groups. Based on this analysis of the ACHS, focus groups of young asthmatics and adults with a history of a heart attack would be valuable. Because of the vaccination disparity in race among residents over 65 years old, a focus group of African Americans in that age group could explain why. 
Also, the data is based on self-reported survey answers instead of official medical records. The overall goal of the BRFSS and ACHS was to examine behaviors and not just intentions or knowledge, but without medical records of receiving the flu or pneumonia vaccines, this data could be inexact. Lastly, this survey was administered strictly in English, which would exclude any residents that do not speak and understand the English language.

[bookmark: _Toc227992234]Public health recommendations
While surveys suggest that physicians support the benefits and importance of the pneumonia vaccine, they find it difficult to convey to their patients.27 A computerized reminder system and administration of the influenza and pneumococcal vaccines in the same doctor’s visit could reduce these missed opportunities for vaccination in outpatient or primary care settings.28 These would be especially useful for Allegheny County residents over 65 years old. In order to reduce these missed opportunities in adult 18-64, in-hospital immunization programs could be implemented.28 This would provide convenience for patients with high-risk conditions visiting the hospital with a problem related to their chronic illness. 
In addition to groups targeting the general public to increase influenza vaccination, another suggestion for Allegheny County is through mandatory flu shots for hospital workers. If doctors or nurses get the flu, they can pass it to dozens of patients, many of which could be suffering from a high-risk condition.29 The Pennsylvania Department of Health has already recognized 27 hospital-based facilities and 12 long-term care facilities for having over 90% vaccination rate among healthcare personnel.30 Only one of these institutions is located in Allegheny County. It is the Women, Infants and Children (WIC) Program. Many hospitals reprimand workers that do not get an annual flu shot if they do not provide an excuse due to an allergy or religious belief. For example, Abington Hospital suspends workers for two weeks and if the employee does not get the flu shot in those two weeks, the employee is terminated. While these vaccination programs within hospitals and long-term care facilities are gaining recognition, the senior high-rises and assisted living areas are not being targeted. There are over 50 senior housing opportunities in the greater Pittsburgh area.31 One idea is to have annual clinics at these locations in Allegheny County coordinated by the Immunization Coalition and Health Department. 
[bookmark: _Toc227992235]Conclusion
[bookmark: _GoBack]This needs assessment of influenza and pneumococcal vaccination shows that the following groups of Allegheny County residents should be targeted for the seasonal flu shot: asthmatics aged 18-49 and anyone with a history of a heart attack. All high-risk groups would benefit from a pneumococcal vaccination program and with the high percentages of those individuals going to yearly checkups in Allegheny County, a healthcare associated program could make an impact. The public health significance would be large reductions in influenza.
One of the main reasons the CDC established the BRFSS was to get a narrower view of the personal behaviors in the United States. This analysis of the ACHS provides a county-specific assessment that could influence local stakeholders to target specific groups of the population for immunization programs. The Allegheny County Health Department, Immunization Coalition, local pharmacies and nearby supermarkets can adjust their vaccine advertising to focus on these gaps and recommendations.
Future versions of this survey should include cell phone numbers in order to incorporate a more representative sample that includes a transitioning population from landline households to mobile-only households. The survey effort should make a special effort to recruit the Hispanic population of Allegheny County, using Spanish-speaking interviewers. This may involve extra strata in the survey methodology. Survey questions should prove the reasons why people get vaccinated versus the reasons why people refuse to receive recommended vaccines, because that information could help health promoters and programs correct myths and misconceptions about vaccines. If this is beyond the scope of the ACHS, administering focus groups of the target populations could provide some insight into these reasons. 
Overall, this introductory needs assessment of vaccination patterns in Allegheny County provides a local resource for the Health Department, community stakeholders and residents.
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