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L E T T E R S TO T H E E D I T O R 

Influenza Vaccination Rates, Feedback, 
and the Hawthorne Effect 

TO T H E EDITOR—For the past 2 decades, the Centers for 
Disease Control and Prevention has recommended annual 
influenza vaccination for all healthcare workers. Yet nation­
ally, only 40% of healthcare workers are vaccinated each year.1 

Hospitals and clinics have used a variety of approaches to 
increase vaccination rates. The most effective measures have 
included providing vaccination for free and at times and sites 
that are convenient for the staff. Institutions that do not 
promote the use of influenza vaccine report influenza vac­
cination rates of only 5%-19%, compared with rates of 26%-
54% for institutions that have active vaccination programs.2 

Despite the success of some influenza campaigns, the intensity 
of the programs needs to be maintained from year to year, 
and progress can be undermined if key personnel are no 
longer available.3 Furthermore, efforts to increase vaccination 
rates, including making the vaccine readily available, have not 
been universally successful.4 Given the persistently low influ­
enza vaccination rates and the significant cost of some vac­
cination programs, low-cost methods for increasing compli­
ance are needed. We propose that providing information on 
group vaccination rates to supervisors may be an efficient 
and cost-effective means for hospitals to increase vaccination 
rates among healthcare workers. 

To encourage influenza vaccination, the University of Iowa 
Hospital and Clinics offers free influenza vaccination for 4 
weeks during an influenza vaccination campaign each fall. In 
2003, we assessed vaccination rates for each clinical depart­
ment and treatment unit at the University of Iowa Hospital 
and Clinics after the vaccine campaign had been completed. 
Because vaccination rates were low, the free influenza vac­
cination campaign was extended for an additional 4 weeks; 
all hospital employees were informed of this extension 
through numerous e-mail messages and posters. The resi­
dency program directors or chief residents of the internal 
medicine, family practice, obstetrics and gynecology, general 
surgery, neurology, and orthopedics departments were in­
formed of the influenza vaccination rates for their residents 
(the intervention group; n = 195). In addition, we offered 
the vaccine at the departmental conferences for some of the 
residency programs (medicine, family practice, obstetrics and 
gynecology, and neurology). The control group (residents in 
pediatrics, anesthesiology, dermatology, neurosurgery, oto­
laryngology, psychiatry, radiation oncology, and urology; 
n = 176) was exposed only to e-mail messages and posters 
promoting the influenza vaccination campaign; the residency 
program directors or chief residents of these departments 
were not informed of the vaccination rates for their residents, 

and we did not offer the vaccine at their departmental con­
ferences. The Institutional Review Board of the University of 
Iowa Hospital and Clinics approved the analysis and reporting 
of the present results. We used a 1-tailed Fisher's exact test 
to determine whether the increase in vaccination rates dif­
fered between the intervention group and the control group. 
A 1-tailed test was used because vaccination rates could only 
increase among this population—the healthcare workers 
could not become "unvaccinated." All statistical analyses were 
performed using Stata (version 8; StataCorp). 

We found that the vaccination rate increased 38% in the 
intervention group, compared with only 13% in the control 
group (P = .04). Thirty-one additional residents were vac­
cinated in the intervention group (the total increased from 
82 to 113), compared with just 13 additional residents in the 
control group (the total increased from 95 to 108). Offering 
vaccine at resident conferences did not appear to significantly 
increase the effectiveness of this intervention among resident 
physicians (P = 1.00). 

A simple intervention, providing vaccination rates to res­
idency program directors or chief residents, increased influ­
enza vaccination rates in the intervention group. In an era 
of decreasing resources, with growing populations at risk for 
complications of influenza, healthcare facilities need new in­
terventions to increase vaccination rates. Evaluating vacci­
nation rates halfway through a vaccination campaign and 
reporting the results to supervisors—or perhaps to all em­
ployees—could be a useful method for increasing the use of 
the vaccine. 

Contrary to expectations, offering vaccine at departmental 
conferences did not increase vaccination rates. However, a 
much larger sample size might have revealed a statistically 
significant difference. Because we did not have information 
on individual rates for conference attendees versus nonat-
tendees, we cannot rule out the possibility that residents who 
regularly attend departmental conferences may be more likely 
to attend the scheduled vaccination clinics. Providing easy 
access to the vaccine has usually been associated with in­
creased vaccination rates, although this has not always been 
the case.4 

Our study was designed as a process-improvement project 
to increase vaccination rates quickly with limited resources. 
Most of the limitations of this study result from its design. 
One is that we did not select the groups of residents randomly 
(future studies should do so). We intentionally included larger 
residency programs with lower vaccination rates in the in­
tervention group. However, no one department was respon­
sible for the positive results of this study. Among the inter­
vention group, the percent change in vaccination rates among 
groups of residents ranged from 14% to 38%, with an average 
of 27%. 

More primary care residents were included in the inter-
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vention group, and it is possible that this group was inherently 
more likely to accept the influenza vaccine. However, we 
found low vaccination rates among internal medicine (43%) 
and family practice (46%) residents before the vaccination 
program was extended. Interestingly, dermatology residents 
had the highest vaccination rate (88%) among the residency 
training programs, and vaccination rates in housekeeping 
(55%) and in maintenance and engineering (65%) exceeded 
those for most groups of nurses and residents at the Uni­
versity of Iowa Hospital and Clinics. Unfortunately, no in­
formation on what different supervisors did with the vacci­
nation data is available. Finally, our project specifically 
targeted residents, and, in the future, other hospital staff 
should be included. 

Feeding back information to physicians has been shown 
to positively affect physician behavior.5"7 However, we did not 
inform the residents directly of the vaccination rates; instead, 
we informed their supervisors. Because we did not feed in­
formation back to the residents directly, part of our treatment 
effect may have been the result of a Hawthorne effect. The 
Hawthorne effect refers to the observation that individual 
and group behaviors are often altered when individuals or 
groups know that they are being studied. Investigators have 
previously suggested that the Hawthorne effect be used to 
change the behavior of healthcare workers in the desired di­
rection.8'10 Informing healthcare workers that their vaccina­
tion status is being observed may help to increase vaccination 
rates. In the future, we hope to assess the effect of com­
municating this information both at the group level and at 
the individual level. 

Our targeted intervention increased influenza vaccination 
rates. The critical components of this intervention included 
informing departments that their vaccination rates were being 
monitored and providing supervisors with the vaccination 
rates of their residents. Healthcare epidemiologists could use 
this inexpensive approach to increase influenza vaccination 
rates among healthcare workers. 
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Prevalence of Needlestick Injuries Among 
Medical Students at a University in Iran 

TO T H E EDITOR—The incidence of human immunode­
ficiency virus (HIV) infection in Iran is increasing at an 
alarming rate, especially among intravenous drug abusers. In 
different areas of Iran, the incidence of hepatitis B virus 
(HBV) infection ranges from 1.75% to 5%, and the incidence 
of hepatitis C virus (HCV) infection ranges from 0.2% to 
1.5%.''2 Among the most serious occupational hazards for 
medical students are injuries from sharp instruments and 
devices (sharps) and needlestick injuries (NSIs) and the as­
sociated risk of exposure to bloodborne viruses, including 
HBV, HCV, and HIV3'4 

The rate of acquisition of a bloodborne virus depends on 
the prevalence of the virus among the patient population and 
the susceptibility of the health care worker.5 Recent estimates 
of rates of acquisition among susceptible health care workers 
were 6% to 30% for HBV, 5% to 10% for HCV, and 0.3% 
for HIV.6 Administration of preexposure vaccination or pro­
phylaxis is more than 9.0% effective in the prevention of HBV 
infection, less effective in the prevention of HIV infection,7 

and not effective in the prevention of HCV infection. 
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