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A substantial proportion of morbidity and mortality associated with vaccine-prevent
able diseases occurs among adults. Teaching residents about disease prevention is 
mandated in the curriculum guidelines for family practice programs. A cooperative 
study among the Kansas City family practice residency programs was begun to look 
at immunization behaviors in these teaching programs. A retrospective audit of medi
cal records and a prospective survey of residents and faculty were performed. From 
the medical records of 400 patients seen for health maintenance examinations, the 
frequency of tetanus-diphtheria immunizations recorded was 4.75%. The pooled im
munization rate recorded for pneumococcal vaccine was 25%, and for influenza vac
cine, 24%. Although 93% of respondents knew patients need tetanus-diphtheria im
munization every 10 years, on a written questionnaire giving clinical examples, they 
were less likely to elect to immunize older patients eligible for tetanus-diphtheria vac
cine, The following immunization criteria were listed by respondents: for pneumococ
cal vaccine, age over 65 years (86%); for influenza vaccine, age over 65 years 
(85%), chronic diseases (69%), residence in a chronic care facility (7%), and being a 
health care worker (28°/o). Educational interventions stressing the appropriate criteria 
and involvement of the patient are planned at the separate programs.
JFam Pract 1990; 31:513-520.

A lthough immunization is a proven primary prevention 
behavior, vaccine-preventable disease occurs more 

often in adults than expected.1'2 Improvement in rates of 
adult immunization is difficult to achieve, and target 
groups vary for different vaccines.3 Obtaining an immu
nization history should be relatively easy but is often 
overlooked during office examination.4 The failure to ob
tain an immunization history makes identification of can
didates for vaccination less likely.

Data available indicate that 10% to 15% of adults do 
not have immunity to measles or rubella, and no more 
than 30% of those at risk for hepatitis B have been
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immunized.5-6 The Immunization Practices Advisory 
Committee (ACIP)7 recently updated recommendations 
for mumps vaccination to cope with the increase in inci
dence of the disease reported between 1985 and 1987 in 
persons over 15 years old. In addition, the Centers for 
Disease Control (CDC) estimates that only 20% of per
sons at risk for influenza complications are vaccinated 
each year. In 1985, fewer than 10% of those individuals at 
risk from pneumococcal infection had been immunized. 
Of persons aged 60 years and older, 49% to 62% lacked 
protective levels of antibody to tetanus, and 41% to 84% 
lacked protection against diphtheria,6 even though safe, 
effective, and inexpensive vaccines are available.

To improve immunization rates, the CDC,8 the Amer
ican College of Physicians (ACP),9 and the American 
Academy of Family Physicians (AAFP)5 have published 
guidelines for immunizing adults. In 1986 Congress de
clared the last week of October as National Adult Immu
nization Awareness Week1011 to increase public aware
ness of the need for immunizations. The American 
Medical Association (AMA) called for physicians to main
tain complete immunization records for adults and pro-
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vide these records to patients. The public has also been 
alerted to the need for maintaining immunizations through 
articles in the popular press12 and patient education 
materials.13

Professional medical organizations recognize that in
formed health care providers who recommend vaccina
tion to patients are vital to ensure adequate vaccination 
levels among adults.14 There has been a focus in their 
efforts to educate physicians about the continued need for 
immunizations in adulthood. While little information is 
available about the effectiveness of these methods on 
practicing physicians, it is known that there has been 
limited success in the area of education of resident phy
sicians about preventive medicine.15 An evaluation of 
quality of preventive care in a residency practice showed 
that only 30% of eligible patients received an influenza 
vaccination and 19% a pneumococcal vaccination.15

Immunization of adults is an element of physician be
havior that can be monitored through chart audit. This 
paper presents a summary of the results of a cooperative 
study among the four family practice residency programs 
in Kansas City undertaken to determine whether health 
care providers in these teaching programs are informed 
about adult immunizations, are providing immunizations 
appropriately, and are recording information about them 
in the patients’ medical records.

METHODS

The Kansas City Family Practice Network consists of the 
four independent family practice residency programs in 
Kansas City. The programs cooperate loosely in some 
areas of resident teaching (eg, pediatrics, obstetrics), fac
ulty development, and research. Otherwise their curric
ula, teaching philosophies, facilities, and faculty are sep
arate and distinct entities.

The study involved a chart audit and a physician survey 
at each of the Kansas City programs: the University of 
Missouri-Kansas City Truman Medical Center/East 
(TMC/E); the University of Kansas Medical Center (KU); 
Baptist Medical Center Goppert Family Care Center 
(GFCC); and Trinity Lutheran Hospital (TLH). One hun
dred charts at each site for a total of 400 charts were 
audited retrospectively. The records of ambulatory adult 
patients aged 30 years and older who came in for a health 
maintenance examination between January 1, 1984, and 
June 30, 1986, were audited. Charts were randomly se
lected using computer records in each residency program 
that identified the patient visit as being for a health main
tenance examination.

Resident and faculty physicians at the four programs 
also received a questionnaire. They were asked whether

TABLE 1. CRITERIA* FOR MEDICAL RECORD AUDIT

Vaccines Indications

Tetanus-diphtheria Initial series, then every 10 years

Influenza Patients with chronic heart and 
lung disease 

Health care workers 
Patients over 65 years of age 
Patients with chronic diseases 

(eg diabetes)

Pneumococcal Patients with chronic heart 
and lung disease

Conditions predisposing to Streptococcus 
pneumoniae

Immunocompromised individuals 
Patients over 65 years of age

Hepatitis B High-risk groups 
Health care workers

*Established by Centers for Disease Control and US Preventive Sen/ices Task 
Force.

they recorded immunizations given to adults, and where 
in the chart they recorded them. They were asked to 
decide on appropriate immunizations in case examples of 
patients ranging in age from 25 to 65 years old, none of 
whom had been immunized for 12 years. They were also 
given case examples of patients who might require pneu
mococcal and influenza vaccine and asked to check those 
they would vaccinate. Lastly, they were asked to list their 
criteria for pneumoccocal and influenza vaccination.*

The criteria used for the audit were those established by 
the CDC and US Preventive Services Task Force for 
tetanus-diphtheria, influenza, pneumococcus, and hepati
tis B (Table l).1617 Measles, mumps, and rubella vaccines 
are more appropriate for younger patients than for those 
aged 30 years or older, and no notations concerning vac
cination with these vaccines were present in the audited 
records.

Data, once collected, were submitted to statistical anal
yses using chi-square and descriptive techniques such as 
frequency calculations.

RESULTS 

Chart Audit

The range in patient ages was similar for three of the 
programs (Table 2), but patients seen for health mainte
nance examinations at KU were younger (range 30 to 57 
years old). Two factors may have influenced these results:

*Copies o f the questionnaire are available from the authors upon request.
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TABLE 2. PATIENT DEMOGRAPHICS

Site
Age

Range(y)
Number Older 
Than 65 Years

Number with 
Chronic Diseases

Truman Medical Center/East 30-62 15 11
Goppert Family Care Center 30-82 27 2
Trinity Luther Hospital 30-88 40 5
University of Kansas 30-57 0 2

older patients who were seen for physical examination 
more likely had the visit coded by a diagnosis rather than 
under health maintenance examination; and many of the 
patients obtained health maintenance physical examina
tions as members of health maintenance organizations 
through their employer. Twenty-six of the patients at 
TMC/E, 29 at GFCC, and 45 at TLH were aged over 65 
years or had chronic diseases, and 2 at KU had diabetes.

At TMC/E and KU the majority of the patients were

TABLE 3. PROVIDER DEMOGRAPHICS

Number of Patients Seen
By:

Site Residents Faculty

Truman Medical Center/East 96 4
Goppert Family Care Center 58 42
Trinity Lutheran Hospital 43 57
University of Kansas 77 23

TABLE 4. NOTATION ON PATIENT RECORDS OF TETANUS- 
DIPHTHERIA IMMUNIZATION EITHER UP TO DATE OR
GIVEN (N =  400)

Site
Medical
Record

Emergency
Department

Record Total

Truman Medical Center/East 2 7 9
Goppert Family Care Center 4 4
Trinity Lutheran Hospital 1 1
University of Kansas 5 5

Combined total 19 (4.75%)

seen by resident physicians, and at GFCC and TLH 
patients were seen almost equally by residents and faculty 
(Table 3).

Unless an allergy to the vaccine was noted in the med
ical record (one patient), patients whose records were 
audited (399 patients) were considered eligible for tetanus- 
diphtheria immunization, or the medical record should 
have had some notation about when the immunization 
was last given. Tetanus-diphtheria immunizations were 
recorded with a frequency of 4.75% (Table 4). In seven of 
the records from TMC/E, tetanus-diphtheria vaccine was 
given or noted on the emergency department record prior 
to the history and physical examination. No similar rec
ords from emergency department visits were available at 
the other sites.

Patients aged over 65 years and those with chronic 
diseases were considered eligible for pneumococcal vac
cine. Thus, 102 patients out of 400 were eligible, and 26 
received the vaccine, for an overall rate of 25% of those 
eligible (Table 5). Significant deferences (chi-square, P  <  
.01) were noted between programs, with the rate of ad
ministration at TMC/E the highest at 62% of those eligi
ble.

Influenza vaccine is given seasonally, so the number of 
patients eligible out of the total was determined by the 
number that had physical examinations during the time 
when the vaccine was available (Table 6). Six patients in 
the sample population at TMC/E were eligible and had 
physical examinations during the appropriate season. No 
influenza vaccine was given at physical examination, but 
one patient returned later for influenza vaccination (ad
ministration rate of 17%). At GFCC, no eligible patients

TABLE 5. NOTATION ON PATIENT RECORDS OF PNEUMOCOCCAL VACCINE (N =  400)

Patients Immunization
Site Eligible UTD/Given Percent

Truman Medical Center/East 26 16 62*

Goppert Family Care Center 29 6 21

Trinity Lutheran Hospital 45 4
University of Kansas 2 0 0

Total 102 (26%) 26 (25%)

‘Chi-square, P <  .01.
UTO Up to date.
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TABLE 6. NOTATION ON ELIGIBLE PATIENT RECORDS OF INFLUENZA VACCINE (n =  102)

Site
Overall
Eligible

Season
Eligible

Vaccine Given 
No. (%)

Truman Medical Center/East 26 6 1 (17)
Goppert Family Care Center 29 13 (44)*
Trinity Lutheran Hospital 45 11 11 (100)
University of Kansas 2 2 0
Total 19 (19%) 25/102 (24%)
*Immunized prior season.

from the sample population were seen during the appro
priate season, but 13 patients (44% of those eligible) had 
vaccination recorded in the chart from the prior fall sea
son. At TLH, 11 eligible patients from the sample popu
lation were seen, and three were up to date for influenza 
vaccine. No patient received the vaccine at the time of the 
examination, but all remaining patients received influenza 
vaccine later (administration rate of 100%). At KU, two 
eligible patients were seen from the sample population, 
and they did not receive vaccine. The collective adminis
tration rate for the four programs was 24%.

No notations about immunization with hepatitis B vac
cine or vaccines for measles, mumps, or rubella were 
noted on any chart from the sample selected.

Survey Results

The survey was completed by 102 of 134 physicians (a 
return rate of 76%). A cross-section of respondents from 
all four programs, each year of residency, and faculty 
completed the survey. Fifty percent of respondents said 
they ask about immunization status, and of those who 
ask, 88% said they ask about immunization status at the 
time of history and physical examinations.

Although 93% of respondents knew patients need teta
nus-diphtheria immunization every 10 years, when given 
specific examples of patients, all of whom would be eligi
ble for the vaccine, respondents were less likely to immu
nize patients aged 50 years and older (Figure 1). The 
responses among the separate teaching programs regard
ing the 50-year-old patient varied significantly (chi-square, 
P  = .05). First-year and second-year residents were less 
likely to immunize a 65-year-old patient than were third- 
year residents and faculty (chi-square, P  =  .05). No other 
significant differences were noted.

Age over 65 years was listed by 86% of respondents as 
a criterion for pneumococcal vaccine, and by 85% for 
influenza vaccine. No other criteria were listed by 70% or 
more of respondents, although 69% listed chronic dis
eases as a criterion for influenza vaccine. Only 7% listed 
residence in a chronic care facility as a criterion for influ
enza vaccine; 28% cited being a health care worker as an

indication for immunization with influenza vaccine. No 
significant differences in response were noted based on 
site, year of residency, or faculty status.

When given case examples and asked which individuals 
should be immunized against hepatitis B, 100% of re
spondents would immunize a 40-year-old hemodialysis 
nurse. All of the respondents would also vaccinate a 
30-year-old surgery resident. Although renal failure is not 
a cited indication for hepatitis immunization, 41% of re
spondents would immunize a 55-year-old patient with 
renal failure.15 ,6

Seventy-nine percent of respondents stated immuniza
tions should be recorded on an immunization flow sheet, 
and 59% said that is where they recorded immunizations. 
No significant differences in response were noted based 
on site, year of residency, or faculty status. Eighty-nine 
percent thought a checklist on the chart would help them 
remember to ask about immunizations.

DISCUSSION

Results of the physician survey validated the premise that 
the time of the history and physical examination is when 
most physicians would be likely to ask about immuniza
tion. Whereas 50% said they asked about immunizations, 
and 59% stated they would record them on a flow sheet, 
the overall recording rate for all immunizations was much 
lower than would be expected based on their responses. 
By comparison, fewer than 50% of practicing internists 
surveyed considered tetanus-diphtheria immunization an 
essential part of the general examination, and fewer than 
two thirds felt it merited routine recording.18 In a study 
comparing stated screening behaviors with patient rec
ords, providers collectively overestimated their use of 
screening tests.19 Providers in this study similarly overes
timated their notation of immunizations in the medical 
record.

Physician knowledge about criteria for all of these im
munizations was less than optimal based on their re
sponses to the case examples and listed criteria. There
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injury physical Nurse CHF COPD hypertension

Figure 1. Physicians’ knowledge of indications for tetanus-diphtheria immunizations, by site, based on number of correct responses 
to questionnaire of clinical case examples. TMC/E—Truman Medical Center/East; GFCC—Goppert Family Care Center; TLH Trinity 
Lutheran Hospital; KU— University of Kansas. Significant differences between sites noted only for management of 50-year-old 
patient with congestive heart failure, chi-square, P =  .05.

was no difference in level of training, faculty status, or 
training site for most responses. Their uniform approach 
to the case examples of medical personnel needing immu
nization to hepatitis B is consistent with the belief among 
medical and surgical residents who had been vaccinated 
against hepatitis that physicians are at increased risk of 
exposure to hepatitis.20 No data were available from the 
family practice residents in this study sample to determine 
whether they are obtaining hepatitis B vaccine them
selves.

The majority of physicians in this study would immu
nize patients for tetanus-diphtheria after an injury, were 
comfortable immunizing younger patients against tetanus- 
diphtheria, and knew that it should be done every 10 
years. Family physicians in academic settings have been 
found to report tetanus-diphtheria immunizations more 
appropriately in high-risk groups than family physicians in 
practice.21 When physicians are asked to apply clinical 
data to a specific judgment, however, their responses may 
be affected by factors that are irrelevant. Respondents 
were less likely to immunize patients aged 50 years and 
older for tetanus-diphtheria. Although the difference in 
response was significant for the 50-year-old patient exam
ple, the decline in number of correct responses for clinical

examples using older patients came from all respondents, 
regardless of different curricula and teaching faculty.

All individuals need tetanus-diphtheria immunization 
every 10 years, and this recommendation does not vary 
with the clinical situation. The respondents may not have 
realized that as people age, their immunity to tetanus- 
diphtheria falls,22-23 and risk of getting these diseases may 
increase. The US Preventive Services Task Force re
ported that age-specific attack rates for tetanus in the 
United States have shifted quite dramatically to older age 
groups. Mortality caused by tetanus is largely age related, 
with case fatality ratios greater than 50% in persons older 
than 60 years.16 Routine immunization for tetanus is pre
ferred to immunization at the time of treatment for injury 
because of an inability to identify injury in some cases. 
The data from the CDC on tetanus cases between 1955 to 
1984 note that while an acute injury was identified in 70% 
of cases, 30% were associated with a variety of condi
tions: abscess, intravenous drug use, dental conditions, 
gangrene, and skin ulcers. In 9%, no associated condition 
was identified.24 In addition, patients at highest risk for 
tetanus have the lowest likelihood of receiving correct 
antitetanus treatment in the emergency department 
setting.25
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The immunization rate with tetanus-diphtheria in this 
study sample appears low at 4.75%. By comparison, using 
claims data collected from 1974 to 1982 at six sites around 
the country in the Rand Health Insurance Experiment, 
30% of an adult population should have received tetanus 
vaccination. Only 1% of their study sample were vacci
nated preventively, and a total of 4% were immunized 
when accident-related immunizations were included.26 
The conclusion is that immunization of adults for tetanus- 
diphtheria is not routinely accomplished in these teaching 
programs as well as nationally.

Outbreaks of diphtheria in Sweden and Denmark (as 
well as other places in Europe) point to a potential risk of 
similar outbreaks in the United States unless high levels of 
immunity are maintained.27 Adults aged over 40 years 
were at increased risk in Sweden, with only 15% showing 
protective antibody levels against diphtheria. More than 
70% of adult women and 50% of men lacked immunity to 
diphtheria.28 Although few cases of this disease are re
ported in the United States annually, the case fatality rate 
remains 10%. Since the diphtheria vaccine is eifectively 
readministered in combination with tetanus vaccine, con
tinued reimmunization every 10 years is in order.29

Physicians at the family practice programs in Kansas 
City were confident of age over 65 years as an absolute 
criterion for immunization of adults against pneumococ
cus and influenza, but failed to routinely use these immu
nizations in other indicated situations. Overall immuniza
tion rate for pneumococcus at 25% of those eligible is 
comparable to national statistics. Overall immunization 
rate for influenza of 24% of those eligible is slightly better 
than the national average of 20%. There were, however, 
remarkable differences between the programs with regard 
to these immunization rates that could not be accounted 
for on the basis of differences in knowledge of criteria by 
the physicians of the different programs.

Pneumococcal vaccine has been available since 1977, 
with a 23-valent vaccine licensed in 1983. Efficacy of the 
vaccine in the elderly has been the subject of some 
controversy,30-31 which may have contributed at least 
partly to low immunization rates with the vaccine.32 Re
cent studies have shown a clinical effectiveness of 70% in 
the elderly, approximating its effectiveness in the general 
population.33 A recommendation has been made to con
sider offering pneumococcal vaccine to patients at 55 
years old to elicit a vigorous antibody response prior to 
the age-related increase in pneumococcal infections and 
before development of immunodebilitating chronic 
diseases.32 The criteria for pneumococcal vaccine have 
recently been updated to include asymptomatic or symp
tomatic human immunodeficiency virus (HIV) infection.34

Published recommendations for influenza vaccination 
include health care workers: those individuals capable of 
transmitting influenza to high-risk persons.35 Health care

workers have been shown to be a potential reservoir of 
infection for hospitalized patients36 and nursing home 
residents.37 Reasons given by health care workers for not 
being immunized include fear of adverse reactions, belief 
that the vaccine was not protective or not indicated, and 
allergy to vaccine.36-38 In this survey, only 28% of the 
respondents knew that being a health care worker was an 
indication for the vaccine. Increased education of health 
care workers and the public at large about the criteria for 
immunization with this vaccine is needed.39 If an outbreak 
of influenza has begun, aggressive use of immunization in 
conjunction with amantadine prophylaxis may control the 
spread of the disease and should be pursued.40

Socioeconomic status was not easily determined from 
the chart, so although this information may have some 
impact on the likelihood of immunization, it was not 
available to tabulate. Since socioeconomic status of the 
patient populations served by the residency programs was 
not assessed, there is no way to evaluate the effect of cost 
of immunizations as a factor for the patients in producing 
the low rates observed. The CDC has noted that the 
higher cost of vaccine for adults is a problem in ensuring 
adequate immunization. While influenza vaccine is usu
ally available to eligible individuals through the public 
health department, federal and state reimbursement pro
grams will not pay for other immunizations. Data from the 
Rand Health Insurance Experiment did show that partic
ipants on free care plans received significantly more im
munizations, but the overall immunization rates still re
mained low.26 Cost might partially account for the low 
rates of immunization, but would not negate the need to 
record whether the patients had received immunizations 
from another source.

During the period that charts were audited, there were 
no immunization record sheets present in any of the four 
programs. A checklist or computer reminder system has 
been found to improve documentation of health screening 
procedures.41̂ 14 Physicians in this study felt it would be 
helpful for them as well. It may be more appropriate to 
address periodic health screening needs each time the 
patient is in the clinic, rather than attempting to cover 
prevention needs only at the time of physical examina
tion, and to use ancillary personnel as well as physicians 
to fulfill these needs.45 Other strategies found to be effec
tive in increasing immunization rates of susceptible adults 
include a nurse-initiated reminder system,46 a standing 
order for nurses to vaccinate patients aged 65 years and 
older,47 a computer-generated summary produced for 
each clinic visit showing dates of immunizations,^8 an 
institutional policy to administer influenza vaccine in an 
extended care facility,49 screening adults for multiple im
munization needs when they present for influenza 
vaccination,50 letters encouraging pneumococcal vaccina-
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tion sent to eligible patients,51 and vaccination of high-risk 
patients at the time of hospital discharge.52

Subsequent to the initiation of the study, a tickler flow 
sheet was instituted at the GFCC program. In a study of 
primary internal medicine residency programs, about one 
half of the respondents used a flow sheet in their clinics. 
Flow sheets alone may not be an effective method to 
improve prevention behaviors in a residency program 
unless they are facilitated by faculty, selected readings, 
team meetings, record audits, and nurse reminders.53 
These interventions need to be stressed.

An aggressive approach aimed at teaching the patient 
as well as resident family physicians about appropriate 
prevention may be a more effective combination than 
education programs aimed at physicians alone. A program 
using intensive education and a portable patient health 
record is planned at TLH. A similar instrument has been 
used to improve continuity of care for children54 and 
preventive care for the elderly.55 At present, most medical 
care is treatment driven rather than preventive.56 A lack 
of consensus on recommendations for screening and 
health promotion, as well as perceived lack of time, for
getfulness, or inadequate facilities for performing these 
activities, may exacerbate the problem.20 Education of 
physicians and patients about the need for disease preven
tion behaviors continues to be an important area of em
phasis for family practice resident education.

References

1. Weems SD: Adult immunizations—An investment in prevention. Mo 
Epidemiol 1988; 10(3):1—2

2. Williams WW, Hickson MA, Kane MA, et al: Immunization policies 
and vaccine coverage among adults: The risk for missed opportuni
ties. Ann Intern Med 1988; 108:616-625

3. Perspectives in Disease Prevention and Health Promotion. Progress 
toward achieving the national 1990 objectives for immunization. 
MMWR 1988;37:613-617

4. Poland GA, Rosborough TK, Love KR: Immunizing the adult. Who 
needs the extra protection from infectious disease? Postgrad Med 
1986;79:133-139

5. Hess GH, VanBuren RC: Immunization Guidelines, AAFP Commis
sion on Public Health and Scientific Affairs. Kansas City, Mo, Amer
ican Academy of Family Physicians, 1988

6. Summary of the Second National Community Forum on Adult Im
munization. MMWR 1987; 36:677-679

7 Mumps prevention. Recommendations of the Immunization Prac
tices Advisory Committee (ACIP). MMWR 1985; 38:388-400

3. General recommendations on immunization. Recommendations of 
the Immunization Practices Advisory Committee (ACIP). MMWR 
1989; 38:205-227

9. Committee on Immunization, Council of Medical Societies: Guide for 
Adult Immunization. Philadelphia, Pa, American College of Physi
cians, 1985

10. Forbes RC: Immunization of the elderly. A vital part of routine health 
care. Postgrad Med 1988; 84:217-221

h- National Adult Immunization Awareness Week. MMWR 1989; 
38:708-710

12. Lunzer F: A shot in the arm. Forbes, March 7, 1988, pp 164-166
13. Some immunizations need updating. Good Health, Spring 1988 

(AAFP publication)
14. Adult immunization: Knowledge, attitudes, and practices— DeKalb 

and Fulton counties, Georgia, 1988. MMWR 1988; 37:657-661
15. Kosecoff J, Fink A, Brook R, et al: General medical care and the 

education of internists in university hospitals: An evaluation of the 
teaching hospital general medicine group practice program. Ann 
Intern Med 1985; 102:250-257

16. Adult Immunization. Recommendations of the Immunization Prac
tices Advisory Committee, Centers for Disease Control. MMWR 
1984; 33:1 S

17. LaForce FM: US Preventive Services Task Force; Immunizations, 
immunoprophylaxis, and chemoprophylaxis to prevent selected in
fections. JAMA 1987; 257:2464-2470

18. Romm FJ, Fletcher SW, Hulka BS: The periodic health examination: 
Comparison of recommendations and internists’ performance. So 
Med J 1981;74:265-271

19. McPhee SJ, Richard RJ, Solkowitz SN: Performance of cancer 
screening in a university general internal medicine practice: Com
parison with the 1980 American Cancer Society Guidelines. J Gen 
Intern Med 1986; 1:275-281

20. Harward MP, Kaiser DL, Fedson DS: Acceptance of hepatitis B 
vaccine by medical and surgical residents. J Gen Intern Med 1988; 
3:150-155

21. Resnicow K, Schorow M, Bloom HG, et al: Screening practices of 
family physicians: A comparison of STFM and AAFP members. Fam 
Med 1987; 19:341-345

22. Simonsen O, Badsberg JH, Kjeldsen K, et al: The fall-off in serum 
concentration of tetanus antitoxin after primary and booster vacci
nation. Acta Pathol Microbiol Immunol Scand 1986; 94:77-82

23. Crossley K, Irvine P, Warren B, et al: Tetanus and diphtheria immu
nity in urban Minnesota adults. JAMA 1979; 242:2298-2300

24. Tetanus— Rates, by year, United States, 1955-1984. MMWR 1986; 
33:61

25. Brand DA, Acampora D, Gottlieb LD, et al: Adequacy of antitetanus 
prophylaxis in six hospital emergency rooms. N Engl J Med 1983; 
309:636-640

26. Lurie N, Manning WG, Peterson C, et al: Preventive care: Do we 
practice what we preach? Am J Public Health 1987; 77:801-804

27. Karzon DT, Edwards KM: Diphtheria outbreaks in immunized pop
ulations. N Engl J Med 1988; 318:41^t3

28. Christenson B, Bottiger M: Serological immunity to diphtheria in 
Sweden in 1978 and 1984. Scand J Infect Dis 1986; 18:227-233

29. Frame PS: A critical review of adult health maintenance. Part 2. 
Prevention of infectious diseases. J Fam Pract 1986; 22:417-422

30. Gross PA: Immunization for influenza and pneumococcal pneumo
nia: Current status. Geriatr Med Today 1987; 6(8):19-27

31. Simberkoff MS, Cross AP, Al-lbrahim M, et al: Efficacy of pneumo
coccal vaccine in high-risk patients. Results of a Veterans Adminis
tration cooperative study. N Engl J Med 1986; 315:1318-1327

32. LaForce FM, Eickhoff TC: Pneumococcal vaccine: An emerging 
consensus. Ann Intern Med 1988; 108:757-759

33. Sims RV, Steinmann WC, McConville JH, et al: The clinical effec
tiveness of pneumococcal vaccine in the elderly. Ann Intern Med 
1988; 108:653-657

34. Pneumococcal polysaccharide vaccine. Recommendations of the 
Immunization Practices Advisory Committee (ACIP) MMWR 1989; 
38:64-76

35. Prevention and control of influenza: Part I, Vaccines. Recommen
dations of the Immunization Practices Advisory Committee (ACIP). 
MMWR 1989;38:297-311

36. Weingarten S, Friedlander M, Rascon D, et al: Influenza surveillance 
in an acute-care hospital. Arch Intern Med 1988; 148:113-116

37. Meiklejohn G, Hoffman R, Graves P: Effectiveness of influenza

THE JOURNAL OF FAMILY PRACTICE, VOL. 31, NO. 5,1990 519



ADULT IMMUNIZATION

vaccine when given during an outbreak of influenza A/H3N2 in a 
nursing home. J Am Geriatr Soc 1989; 37:407-410

38. Pachucki CT, Pappas SA, Fuller GF, et al: Influenza A among 
hospital personnel and patients. Implications for recognition, preven
tion, and control. Arch Intern Med 1989; 149:77-80

39. Cate TR: Influenza in the elderly: Impact and an action plan for 
prevention, control, and treatment. Geriatr Med Today 1988; 7(2): 
41-52

40. Arden NH, Patriarca PA, Fasano MB, et al: The roles of vaccination 
and amantadine prophylaxis in controlling an outbreak of influenza A 
(H3N2) in a nursing home. Arch Intern Med 1988; 148:865-868

41. Prislin MD, Vandenbark MS, Clarkson QD: The impact of health 
screening flow sheet on the performance and documentation of 
health screening procedures. Fam Med 1986; 18:290-292

42. Cohen Dl, Littenberg B, Wetzel C, et al: Improving physician com
pliance with preventive medicine guidelines. Med Care 1982; 20: 
1040-1045

43. McDonald CJ, Siu LH, Smith DM, et al: Reminders to physicians 
from an introspective computer medical record. Ann Intern Med 
1984; 100:130-138

44. Reid JS: Childhood immunisations: A recall system is worthwhile. 
NZ Med J 1984; 97:688-689

45. Frame PS: Periodic health screening in a rural private practice. J 
Fam Pract 1979; 9:57-64

46. Davidson RA, Fletcher SW, Retchin S, et al: A nurse-initiated re
minder system for the periodic health examination. Implementation 
and evaluation. Arch Intern Med 1984; 144:2167-2170

47. Margolis KL, Lofgren RP, Korn JE: Organizational strategies to 
improve influenza vaccine delivery. A standing order in a general 
medicine clinic. Arch Intern Med 1988; 148:2205-2207

48. Klachko DM, Wright DL, Gardner DW: Effect of a microcomputer- 
based registry on adult immunizations. J Fam Pract 1989; 29:169- 
172

49. Setia U, Serventi I, Lorenz P: Factors affecting the use of influenza 
vaccine in the institutionalized elderly. J Am Geriatr Soc 1985; 
33:856-858

50. Grabenstein JD, Watson RR: Screening adults for multiple immuni
zation needs. Drug Intel! Clin Pharm 1988; 22:346-347

51. Siebers MJ, Hunt VB: Increasing the pneumococcal vaccination rate 
of elderly patients in a general internal medicine clinic. J Am Geriatr 
Soc 1985; 33:175-178

52. Bloom HG, Bloom JS, Krasnoff L, et al: Increased utilization of 
influenza and pneumococcal vaccines in an elderly hospitalized 
population. J Am Geriatr Soc 1988; 36:897-901

53. Goldenberg K: Periodic health examination: Comparison of resi
dency programs and national recommendations. J Gen Intern Med 
1986; 1:282-286

54. Wadley FS: Medical passport. J Tenn Med Assoc 1986; Feb:96-97
55. Dietrich AJ, Duhamel M: Improving geriatric preventive care through 

a patient-held checklist. Fam Med 1989; 21:195-198
56. McGinnis JM, Hamburg MA: Opportunities for health promotion and 

disease prevention in the clinical setting. West J Med 1988; 149: 
468-474

THE JOURNAL OF FAMILY PRACTICE, VOL. 31, NO. 5,199°520


