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Abstract 
 
Introduction: The significance of applying a full-inoculation program from health-care 
professionals leads to a substantial decrease in the morbidity rate of infectious diseases between 
patients and employees. The immunization guidelines of the Advisory Committee on 
Ιmmunization Practices (ACIP) for health-care professionals should most certainly be taken into 
consideration, in an attempt to develop and implement an inoculation protocol in all health 
services.  
Purpose : The aim  of the present  study was to record and evaluate  inoculation rates of health-
care professionals at the General Hospital of Korinth. 
Method and material: This study was  a descriptive, cohort study of correlation. The participants 
of the study were 213 health-care professionals in the General Hospital of Korinth. The data 
collection was based on an anonymous questionnaire drawn for the purpose of the particular 
research according to the bibliographic references and the inoculation recommendations of the 
Advisory Committee on Immunization Practices (ACIP) and the Centers for Disease Control and 
Prevention (CDC). The statistical analysis was conducted using the statistical program SPSS 13. 
The self-coherence reliability of the study was tested on the coefficient alfa (Cronbach’s a), 
which was equal to 0,71.             
Results: The participants who finally answered the questionnaire were 138 doctors (64%) and 75 
nurses (36%). Only 1,7% of all the participants mentioned that they had not been vaccinated 
against any of the five vaccines which are recommended by the ACIP, whereas 20,8% of them 
had been fully vaccinated. The vaccines with the higher frequency rate among health-care 
professionals’ inoculation, were Tetanus 60%, Hepatitis B 55,8% and Hepatitis A 15,7%. Regarding 
to gender, men reported  that they had been inoculated more frequently than women health-
care professionals, with a higher statistical significant difference p<0.01 being observed in 
Tetanus inoculation. In regard to occupation, doctors were  more frequently inoculated than 
Nurses (28.3% vs. 16.7%), with a higher statistical significant difference being observed in 
Hepatitis B (64.1% vs. 40.5%) and Tetanus inoculation (67.9% vs. 45.2%), p<0.05. 
Conclusions: According to our findings there is a poor protection of the health-care 
professionals, as far as inoculation is concerned. Approximately two out of three health care 
professionals are partially inoculated whereas one out of five is fully inoculated. The age of the 
participants did not affect the inoculation status while male sex appears to have a higher 
inoculation rate. The continuous training and broadening of the knowledge spectrum of all 
health-care professionals will most certainly lead to a more systematic inoculation, aiming at 
the reduction of the infectious disease rate between doctors / nursing staff and in-patients.       
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Introduction 
 

accines work best when most members 
of a community are vaccinated - the 
more people are vaccinated, the lower 

the possible risk of anyone's exposure to 
vaccine-preventable diseases. Because 
vaccines must be safe for use by as many 
people as possible, vaccines are developed in 
accordance with the highest standards of 
safety. Years of testing are required by law 
before a vaccine is licensed and distributed. 
Once in use, vaccines are continually 
monitored for safety and efficacy. However, 
as with any medical procedure, vaccination 
has some risks as well as substantial, proven 
benefits. Individuals react differently to 
vaccines, and there is no way to absolutely 
predict the reaction of a specific individual 
to a particular vaccine. Anyone who takes a 
vaccine should be fully informed about both 
the benefits and the risks of vaccination.1 

 The significance of applying a full-
inoculation program to health professionals 
leads to a substantial decrease in the 
morbidity rate of infectious diseases 
between patients and employees.  
 The recommendations concerning the 
vaccines are based on the characteristics of 
the  immunologic factors, on the scientific 
knowledge of the principles of active and 
passive immunization, on the epidemiology 
and the characteristics of diseases (e.g. 
morbidity, mortality, therapeutic cost and 
productivity loss), on the estimation of 
vaccine safety, on the cost analysis of the 
preventive measures, on the published and 
unpublished studies and finally on the public 
health specialists’ views over Clinical and 
Preventive Medicine. The benefits and the 
risks of vaccines are closely related with all 
immunologic factors (e.g. antigenic 
substance or antibody drug).1  
 The heath-care professionals due to 
their contact with patients or patients’  

 
 
 
 
 
 
 
 
 
 
contagious materials are in constant 
exposure risk and potential disease 
transmission, which obviously can be 
prevented by an inoculation program. For 
this reason, the immunological conservation 
is considered an extremely crucial part of 
the preventive programs and infection 
control of the health-care professionals. The 
proper use of the immunologic factors 
secures the health-care professionals and 
furthermore protects the patients against an 
infection, preventing the contagious risk 
from the health-care professionals to the 
patients.2      
 The continuous immunization 
programs could substantially reduce the 
number of infections met among health-care 
professionals working at general hospitals 
and the accompanying risk of transmitting 
the diseases, which may be prevented 
through inoculation in other employees and 
patients. Every Service or Department, which 
provides health services to patients, should 
be encouraged to practice a concise 
immunologic policy on all health-care 
professionals. The American Hospital 
Association3 has confirmed immunologic 
programs for the hospital’s employees as 
well as the patients. The immunologic 
recommendations of the Advisory Committee 
on Immunization Practices (ACIP) 4 for 
health-care professionals should be taken 
into account for the development of the 
particular policy.  
 
Purpose : The aim of the present  study was 
to record and evaluate the immunization 
levels of the health-care professionals in the 
General Hospital of Korinth. 
 
Method and material : We have conducted a 
descriptive, cohort study of correlation. The 
screening survey was performed from 
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January 2007 – March 2007 in health-care 
professionals of the General Hospital of 
Korinth. Health-care professionals included 
were only of medical and nursing staff of the 
hospital. Data collection was based on an 
anonymous questionnaire designed for the 
purpose of the present study, according to 
the bibliographic references and the 
inoculation recommendations, the Advisory 
Committee on Immunization Practices 
(ACIP)4, the Centers for Disease Control and 
Prevention (CDC)1,2 and the Greek 
Department of CDC. (K.E.E.L.P.Ν.Ο.). 
Health-care professionals were asked 
whether they had been inoculated with one 
of the following vaccines (Hepatitis A, 
Hepatitis B, Tetanus, Multi-flu and 
Pneumococcal vaccine) which are described 
on Table 1.  
 
Table 1: Recommended vaccines from the 
ACIP 
 

Recommended vaccines in health-care 

professionals 

Hepatitis Β vaccine 

Hepatitis Α vaccine 

Tetanus vaccine 

Multi-flu vaccine 

Pneumococcal vaccine  

 
In total, 250 questionnaires were distributed, 
of which 233 were filled in, 17 were lost and 
20 were excluded due to incomplete filling. 
The total samples of our study were 
consisted of 213 correct filled in 
questionnaires.      
 
Statistical analysis: The statistical analysis 
was conducted using the statistical program 
SPSS 13. Quantitative variables were 
examined, in order to ascertain normal 
distribution, according to Kolmogorov-
Smirnof criterion. X2 test and Fishers’ exact 
test were used to compare proportions. 
 
A probability value (P value < 0,5) was 
considered to indicate statistical 
significance. Quantitative variables are 

depicted by mean value ± standard 
deviation.   
Reliability and validity: The internal 
consistency reliability of our study was 
examined with coefficient alfa (Cronbach’s 
a), which was equal to 0,71. If the 
coefficient alfa >0.70 the reliability of the 
questionnaire is valid.    
 
Results:  
Sample participants were 138 Doctors and 75 
Nurses (Figure 1). The mean age of the 
participants in the study was 35,7 years old, 
with a standard deviation of 9,6 years 
(SD±9,6).  
 

Figure 1: Sample participants 
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The results of the study have shown 

that only two (2) of the health-care 
professionals (1,7%) had not  been inoculated 
with any of the five vaccines, which are 
mentioned in Table 1. Moreover, 25 
employees (20.8%), reported full inoculation, 
that is, all five vaccines which are mentioned 
in Figure 2.      
 

The aforementioned inoculation 
mainly involved Tetanus (60%), Hepatitis B 
(55.8%) and Hepatitis A (15.7%). Lastly, the 
Multi-flu vaccine (24.2%) and the 
Pneumococcal vaccine (4.2%) (Figure 3).  
 

A high percentage 63.3% (n=76) of the 
health-care professionals reported that they 
suffered at least one needlestick injury 
during the past year.    
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Figure 2:  Participants’ inoculation 
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Figure 3: Inoculation per vaccine  
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Tetanus - 60% 

Hepat. B -  55,80% 

Hepatitis Α - 15,70%

Influenza - 24,20%

Pneumoniococcus - 4,20% 

 
Table 2: Inoculation depending on sex. 
 

 Influenza Pneumonioc. Hepatitis 
Α 

Hepatitis 
Β Τetanus 

Men 30.8% 5.8% 23.1% 63.5% 75% 

Women 19.1% 2.9% 13.2% 50% 48.5% 

p value 0.14 0.44 0.16 0.14 <0.01 
 
Correlations: Men report that they have been 
inoculated more frequently than women 
health-care professionals, with a higher 
statistical significant difference p<0.01 being 
observed in Tetanus inoculation (Table 2). In 

particular, men had been inoculated against 
Influenza in a percentage of 30.8%, against 
Pneumoniococcus 5.8%, against Hepatitis A 
23.1%, against Hepatitis B 63.5% and against 
Tetanus 75%. On the contrary, women report 
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that they have been inoculated against 
Influenza in a percentage of 19.1%, against 
pneumoniococcus 2.9%, against Hepatitis A 
13.2%, against Hepatitis B 50% and against 
Tetanus 48.5%.    

Correlating the participants with their 
occupation (Doctors – Nurses), it is observed 
that Doctors were  more frequently 
inoculated than Nurses (28.3% vs. 16.7%), 
with a higher statistical significant 

difference being observed in Hepatitis B 
(64.1% vs. 40.5%) and Tetanus inoculation 
(67.9% vs. 45.2%), (p<0.05) (Table 3).   
 

The prevalence of needlestick injury 
does not show any kind of statistical 
significant difference between Doctors 
(62.8%) and Nurses (64.3%) (Figure 4). 
 
 

Table 3: Inoculation depending on the occupation 
 

 Influenza 
 

Pneumonioc. 
 

Hepatitis 
Α 

Hepatitis 
B 

Τetanus 
 

Doctors 28.2% 3.8% 17.9% 64.1% 67.9% 

Nurses 16.7% 4.8% 16.7% 40.5% 45.2% 

p value 0.16 0.81 0.88 <0.05 <0.05 

 
 
Figure 4: Prevalence of needlestick injury 
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Table 4: Inoculation according to their working domain  
 

 Influenza Pneumonioc. 
 

Hepatitis 
Α 
 

 
Hepatitis 

Β 
 

Tetanus 

Chirurgical Dep. 51.9% 11.1% 37% 59.3% 74.1% 

Pathological 
Dep. 22.7% 4.5% 13.6% 47.7% 65.9% 

p value <0.01 0.36 <0.05 0.34 0.47 
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According to their working domain 

(chirurgical-pathological), it was observed 
that the health-care professionals of the 
chirurgical department had a better 
immunologic profile and were more 
consistent with their inoculation program 
than the health-care professionals of the 
pathological department. Statistical 
significant difference was observed in the 
aforementioned groups especially as far as 
the Influenza (51.9% vs. 22.7%) p<0.01 and 
Hepatitis A inoculation (37% vs. 13.6%) 
p<0.05 is concerned. Non-statistical 
significant difference was observed in 
Pneumoniococcus, Hepatitis B and Tetanus 
inoculation; nevertheless healthcare workers 
in the Chirurgical department seem to have 
substantially higher rates of inoculation than 
those of the Pathological department (Table 
4).   

The age of the participants did not 
seem to affect the inoculation status. 
Moreover, judging from the results, no 
statistical significant difference was 
observed between the inoculation status and 
the post that the doctors held at the hospital 
(specialized and specializing doctors).      

Lastly, it is worth mentioning that the 
health-care professionals who mentioned a 
needlestick injury more frequently, are the 
ones who either have been inoculated or 
were inoculated immediately after the injury 
(for Hepatitis B), than those who had never 
been exposed to such risk (63.2% vs. 43.2%, 
p< 0.05).     
Discussion 
 The current study was conducted in a 
rural hospital and involved medical and 
nursing staff. In the hospital there are a 
great number of health care professionals 
(except for doctors and nurses) who ought to 
be inoculated according to the international 
guidelines. Nevertheless, our research 
focused on medical and nursing staff that is 
most certainly at a higher risk of infectious 
disease transmission.  
 From the demographic data of our 
sample the mean age of the participants in 
the study was 35.7 years old, a fact which is 
in agreement with several similar studies 
from the international bibliography.6,7

Most of the participants note that they have 
been inoculated with Tetanus vaccine at a 
percentage of 60% and secondly with 
Hepatitis B vaccine at a percentage of 55.8%, 
percentage rates which emphasize that the 
health-care professionals are either not 
updated or they are extremely negligent.  
The inoculation rate of Hepatitis B of the 
present study was 55,8%, a fact which is by 
far lower than the one mentioned in Robyn 
R. M. Gershon et al.,8 study, in which the full 
inoculation rate was at a percentage of 64%. 

The full inoculation percentage in 
several studies fluctuates from 71%- 
81%,9,10,11 while in other studies the 
percentages are much lower (40%-
53%),7,12,13,14 especially in countries with a 
high prevalence of the disease such as 
Nigeria.14  

The male doctors seem to have higher 
immunization percentages for Tetanus and 
Hepatitis B than female nurses. Similar 
correlations appear in other international 
studies, 7,15 while some researchers do not 
report correlations between inoculation and 
demographic data.16,11  

The percentage of the inoculated 
employees with multi-flu vaccine appears to 
be ominously low (24.2%). This result is in 
accordance with other studies results which 
detect extremely low percentages of anti-flu 
inoculation (19.6% and 20.6%) as in the 
studies of Gil H et al.,17 and R. Jimet et al.18  
Similarly, other studies  appear to have 
extremely low percentages of anti-flu 
inoculation, up to 28%. 15,19,20 

On the contrary, inoculation rates 
from 35%-62% are detected in several other 
studies,15,21,22 with the higher rates 
appearing in the studies of Nichol KL et al.,22 

and Ohrt C.K et al., 23 in which the 
inoculation rate was between 61%-62%. It is 
worth mentioning that the latest researches 
have been conducted in the U.S.A. where all 
health-care professionals are familiar with 
antiflu vaccination. 

According to a large number of 
studies17,18,19, it is evident that the 
awareness, the broad knowledge and the 
accessibility to the vaccine constitute a 
crucial factor, which will contribute to the 

 



 
WWW.HSJ.GR – HEALTH SCIENCE JOURNAL ®           VOLUME 3, ISSUE 3 (2009)  
 

A compliance study of the preventive inoculation rules concerning the medical / nursing staff of a greek general hospital. 
pp:166-174  
ISSN:1108-7366, E-ISSN:1791-809X             www.hsj.gr    Health Science Journal® All Rights Reserved 

172

continuous increase of the anti-flu vaccine 
inoculation rate.    
The decreased immunization rates of health-
care professionals in our study, as far as 
Hepatitis A (15.7%) is concerned, are not 
consistent with the results of international 
studies,24,25 in which the immunization rates 
are over 50%. It is worth noting that the 
aforementioned results come from studies 
conducted not only in the USA but also in 
other European countries such as Belgium 
and Spain, in which the Hepatitis A 
vaccination is part of the obligatory 
inoculation. In Greece, Hepatitis A 
vaccination became mandatory in 1998.         
 The overall percentage of 
professional exposure (needlestick injuries) 
in the current study is approximately 63.3%, 
which is considered as a rather huge 
percentage rate. Similar studies report that 
professional exposures of all types are at a 
percentage rate of 45%- 93%.8,19,11 The 
difference in the percentage rates of 
transdermal  traumatism with a needlestick 
in our study, in contrast to other studies, 
could be attributed not only to new safety 
apparatus, which are applied in other 
countries, but also to the continuous 
education of the employees.     

No statistical significant difference 
was detected, as far as the accident 
percentage rates between Doctors and 
Nurses (62.8% vs. 64.3%) is concerned. The 
substantially high accident rate should form 
the basis for new informational programs 
concerning safety measures in medical and 
nursing practice. 

Finally, the unanticipated decreased 
inoculation levels 20,8%, with all of the five 
internationally recommended vaccines, is a 
great problem that we should all take serious 
thought of. Indeed inoculation with Tetanus 
vaccine shows satisfactory results not only 
for the employees of the Chirurgical (74.1%) 
but also of the Pathological Department 
(65.9%). In addition, inoculation with 
Hepatitis B vaccine shows increased but still 
not satisfactory rates both in the Chirurgical 
and Pathological Department (59.3% vs. 
47.7%). On the contrary, inoculation with 
Hepatitis A, Pneumoniococcus and Influenza 
present discouraging results. Inoculation with 
Pneumoniococcus vaccine displays the worst 

results, 11.1% in the Chirurgical Department 
and 4.5% in the Pathological Department. 

A series of published studies,13,14,18,20 

have investigated the causes of success or 
failure of the inoculation programs of Health 
Services as well as the attitudes and beliefs 
of health care professionals. The main 
obstacles are lack of knowledge, the fear of 
side-effects, negligence and sometimes 
vaccines’ access difficulties.                  
 
Conclusions 
 The immunization rate of health-care 
professionals in our study depicts the 
alarming decreased levels of immunization. 
Nevertheless, we shouldn’t be comforted by 
the fact that such results appear in other 
countries’ studies, too. Despite inoculation 
campaigns and continuous education, the 
knowledge of the recommended vaccines and 
the preventive measures are still at an 
extremely low rate.    
 Although we are aware that 
inoculation of health care professionals is 
considered a personal right, we strongly 
support the idea that inoculation with 
certain vaccines should be mandatory (as it 
is constituted in USA and other European 
countries such as Great Britain).               
 In order to avoid the aforementioned 
causes of inoculation programs’ failure and 
increase the inoculation rates, we should 
carefully design inoculation programs which 
take into account the particular needs in 
every field of the health care system.     
 The application of an inoculation 
protocol at every hospital, the continuous 
and intensive attempts for further education 
and knowledge, the establishment and 
control of immunization data for all health-
care professionals are some of the measures 
that would most certainly aid the increase of 
the inoculation rate, as well as the decrease 
in the transmission of infectious diseases, for 
the benefit of the health-care professionals 
and the patients.       
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