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Abstract: Problem statement: To evaluation the Correlation between body mass index (BMI) and immunologic 
Response to Hepatitis B Vaccine. Methods: In a cross sectional descriptive analytic study carried out on the health 
care Workers (HCWs) of Tabriz Shahid Madani Hospital in 20010-2011, we evaluated the immunologic response of 
the staff to vaccination against Hepatitis B and correlation by body mass index (BMI). Results and Conclusion: 
Results: 122 people (36.8%) from the studied HCWs were male and 209 people (63.2%) female. The mean Primary 
and secondary antibody titer in the studied HCWs were 304.07±199.98 and 369.13 ± 169.78 IU/L. From 331 studied 
people, 31 (9.4%) showed no response to vaccination, 52 (15.7%) low response and 248 (74.9%) good response and 
after one booster dose, 7 (2.1%) showed no response to vaccination, 5 (1.5%) low response and 319 (96.4%) good 
response. In our study, the response rate to the vaccine has been reduced by increased weight and BMI, although 
this reduction was not statistically significant. Mean of Primary response antibody titer in male was significantly 
higher than female HCWs(P=0.011).Significant liner correlation was not found between HBsAb level and HCWs 
weight and BMI.  
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1. Introduction 

In recent decades, hepatitis is among the 
diseases considered as serious threats to healthcare 
workers and patients (Mast, 1998). 
Infection with hepatitis B virus, as one of the most 
common infections in the world, is one of the major 
health problems in our country as well. Over 2 billion 
people worldwide have been infected with this virus, 
of which 400 million are chronic carriers of the virus 
and approximately 53,000 new cases of infection are 
reported every year, 8,000 of which are job-related, 
and recommendations have been made for 
vaccination of at-risk groups, including healthcare 
providers working in hospitals and health centers 
against hepatitis B virus (Lemon, 1997; Lavanchy, 
2008). 
 Vaccine-preventable viral hepatitis 
continues to be a cause of considerable morbidity and 
mortality: on worldwide basis, approximately 1.4 
million cases of hepatitis A are reported every year. 
The true incidence, however, has been estimated to 
be 3-10 times higher. Regarding hepatitis B, more 
than a third of the world's population has been 
infected (Van Damme and Van Herck, 2006). 
 Hepatitis B vaccination is recommended for 
all healthcare workers (HCW) at risk of exposure to 
infectious body fluids. However, the absolute 
duration of protection from immunization is 
unknown. The purpose of this randomized 
comparison trial was to determine how previously 
immunized HCW respond to different booster doses 
of hepatitis B vaccine(Williams, 2001). 

 Zhuang  et al showed that three-dose 
intramuscular revaccination did play an important 
immune protection for non-responder children to 
primary HB vaccination, but its efficacy could not 
reach the level of primary vaccination in 
responders(Zhuang, 2006). 
 Testing of blood for anti-HBs one month 
after vaccination is recommended to recognize non-
responders as a booster dose will be beneficial in the 
majority of them (Perera, 2002). 
 Hofmann et al demonstrated that 
Estimations of post-vaccination-anti Hbs showed that 
women, younger persons, persons with a body mass 
index < 25 and non-smokers had higher anti-HBs 
concentrations than men, elderly person's overweight 
persons and smokers (Hofmann, 1997). 
 Chlíbek et al show that body weight was 
also observed, with the obese subjects showing the 
lowest immune response (Chlíbek, 2007). 
 In this study, we were to review the results 
of vaccination of healthcare workers and evaluate the 
effect of BMI on its response rate. 
 
2. Material and Methods  
 In a cross sectional descriptive analytic study 
carried out on the HCWs of Tabriz Shahid Madani 
Hospital in 2010-2011, we evaluated the 
immunologic response of the HCWs to vaccination 
against Hepatitis B and correlation by body mass 
index (BMI). 
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 HCWs are routinely vaccinated against hepatitis 
B and therefore antibody titration is essential to 
insure appropriate immunity. 
 The studied HCWs are vaccinated by hepatitis B 
vaccine with fallowing properties (entitled EUVAX 
B, met the WHO requirements, made in Korea, LG 
life sciences company) for three doses (0, 1 and 6 
months) and antibody was titrated three months after 
vaccination. All utilized vaccines were from one 
brand and all tests were performed in one laboratory. 
ELISA test was used to evaluate the samples used kit 
in this study was the Anti-HBs kit, made by ROCHE 
Company entitled “COBAS”. Methods of this kit was 
ELISA, in which ELISA micro plates in this method 
ELISA micro plates are covered by antigen S so that 
after adding serum containing antibodies against 
antigen S, antigens would bind with antibodies. In the 

next step, antigen S conjugated with peroxidase 
enzyme is added which attaches to the part of the 
antibodies not bound to antigens. Later, adding 
chromogene and substrate dies the solution whose 
color can be read by ELISA reader. 
 After performing tests and 
reading the plates by ELISA reader, standard curves 
were provided using standard samples. Later using 
these curves, the concentration of antibodies in the 
tested sample were calculated. Based on the 
instructions of the kit manufacturer, antibody level less 
than 10 units per mL was considered negative and 
amounts higher as positive.  
 In this study, HCWs vaccinated on schedule, 
routinely 3 times during the past 5 years (6-1-0), and 
had a negative HBcAb and HBsAg, were examined 
in terms of HBsAb titer, height, weight, and BMI.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

331 HCWs were studied and those without 
ideal HBsAb titer (below 100) were selected. These 
employees received a booster dose of hepatitis B 
vaccine, and were evaluated again in terms of HBsAb 
titer 3 to 6 months later in the same laboratory.  

Finally, the response to vaccination was 
evaluated in three groups of proper response 
(HBsAb>100), acceptable response 
(100>HBsAb>10) and inadequate response 
(HBsAb<10). 

 
3. Results 

This study was carried out on 331 HCWs. 
The mean Primary and secondary antibody titer in the 
studied HCWs were 304.07±199.98 IU/L and 369.13 
± 169.78 IU/L. 122 people (36.8%) from the studied 
HCWs were male and 209 people (63.2%) female. 
Dividing the antibody titer into three groups of “no 
response” (Titer < 10 IU/L), “Low response” 
(Titer10-100 IU/L) and “Good response” (Titer 
>100 IU/L) revealed that from 331 studied HCWs, 
at Primary Response: 31 people (9.4%) were in 
“No response” group, 52 people (15.7%) in “Low 

response” group and 248 people (74.9%) in “Good 
response” group and Secondary Response: 7 people 
(2.1%) were in “No response” group, 5 people 
(1.5%) in “Low response” group and 319 people 
(96.4%) in “Good response” group(Chart I). 
 Mean age of male HCWs was 34.05 ± 8.58 
and in female HCWs was 30.43 ± 6.15 year 
(P<0.001).Mean of Primary response antibody titer in 
male HCWs was 340.59 ± 205.15 IU/L and in female 
HCWs were 282.75 ± 194.22 IU/L.  
 Mean of Primary response antibody titer in 
male was significantly higher than female HCWs 
(P=0.011).Significant liner correlation was not found 
between HBsAb level and HCWs weight and BMI. 
Mean and STD deviation of age, height, weight and 
BMI of HCWs based on Primary and secondary 
response to vaccination was shown in table 1. 

Evaluation of primary and secondary 
HBsAb titers of HCWs based on BMI groups were 
shown in table 2. Frequency of Primary and 
Secondary Responders based on BMI Groups were 
shown in table 3.  
 

 
Table 1.  Evaluation of Age, Height, Weight and BMI based on Primary and Secondary response. 

 Primary Response Secondary response (after one booster dose) 
Good 
Responders Low Responders 

Non 
Responders 

P 
Good 
Responders 

Low 
Responders 

Non 
Responders 

P 

Age 31.32 ± 7.02 32.65 ± 7.96 33.71 ± 8.51 0.146 31.40 ± 7.08 37.20 ± 7.46 43.86 ± 8.30 <0.001 

Height 1.64 ± .08 1.64 ± .07 1.65 ± .08 0.908 1.64 ± .08 1.71 ± .09 1.65 ± .08 0.129 
weight 66.28 ± 12.79 67.75 ± 14.02 69.48 ± 11.96 0.365 66.41 ± 12.71 82.40 ± 12.05 74.00 ± 15.73 0.007 
BMI 24.56 ± 4.02 24.94 ±4.10 25.52 ± 3.33 0.408 24.61 ± 3.95 28.08 ± 3.71 26.87 ± 4.16 0.053 

 
 

Table 2.  Evaluation of primary and secondary HBsAb titers of  HCWs based on BMI groups. 
 BMI Groups 

<20 20-25 25-30 30-35 > 35 P 
Primary Response  272.48 ± 177.27 313.86 ± 197.01 314.59 ± 212.81 225.11 ± 174.85 403.00 ± 125.37 0.173 
Secondary response 336.10 ± 149.55 377.71 ± 165.40 377.86 ± 178.08 313.70 ± 165.11 403.00 ± 125.37 0.114 
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Char 1. Primary and Secondary response to Vaccinations in 
HCWs 

 
4. Discussions  

Several factors affect the rate of response to 
hepatitis B vaccination of healthcare workers 
including obesity and high BMI, the effect of which 
is evaluated on the response to vaccination of health 
care workers that there was no significant linear 
relationship between the HBsAb level, weight and 
BMI of health care workers under study; however, 
the response rate to the vaccine has been reduced by 
increased weight and BMI, although this reduction 
was not statistically significant. 
Martínez Pérez et al showed that Obesity is a factor 
providing a prior indication of a minor response to 
the same (Martínez Pérez, 1998). 
Wood et al demonstrated that age (P = .01), body 
mass index (P < .01), and smoking status (P < .01) 

were associated with lacking anti-HBs only for 
Recombivax HB recipients; and gender (P = .03) was 
associated with lacking anti-HBs only for Engerix-B 
recipients (Wood, 1993). 
Roome et al demonstrated that the frequency of 
inadequate level of antibody increased significantly 
relative to age, from 2.8% among those younger than 
30 years to 42.1% among those older than 60 years (P 
< .0001). Smoking (odds ratio [OR], 3.6; 95% 
confidence interval [CI], 2.0 to 6.4), extreme obesity 
(OR, 13.3; 95% CI, 3.8 to 49.1) (Roome, 1993). 
In the study of Cockcroft et al, the responders were 
significantly younger than the non-responders and 
had significantly lower values of body mass index 
(wt/ht2) (Cockcroft, 1990). 
Chlíbek et al demonstrated that body weight was also 
observed, with the obese subjects showing the lowest 
immune response (Chlíbek, 2007). 
Although body mass index affected the response to 
the first hepatitis B booster, when full compliance to 
regular revaccination was ensured, all non- and low-
responders eventually reached sufficient anti-HBs 
levels (Clemens, 1997). 
Horowitz and et al show that, low levels HBsAB 
were associated with smoking, older age, and higher 
body-mass index (Horowitz, 1998). 
As well, in two other studies by Averhoff et al in 
1998 and Rendi-Wagner et al in 2000 there was no 
negative relationship between high weight and Anti-
HBs titer (Averhoff, 1998; Rendi-Wagner, 2000). 

 
Table 3. Frequency of Primary and Secondary Responders based on BMI Groups 
 BMI Group 

<20 20-25 25-30 30-35 > 35 P 

Primary Response 
Non Responders 2 13 13 3 0 

<0.001 Low Responders 6 23 16 7 0 
Good Responders 21 118 89 17 3 

Secondary response 
Non Responders 1 1 3 2 0 

<0.001 Low Responders 0 1 3 1 0 
Good Responders 28 152 112 24 3 

 
In the study of Averhoff et al conducted 

double blinded and prospective, obesity, being male, 
chronic disease, and smoking were the factors 
effective on reduced Anti-HBs titer (Averhoff, 1998). 
In a similar research by Sezer et al on 50 
hemodialysis patients, being male was one of the 
factors effective on reduction of Anti-HBs titer 
(Sezer, 2000). 

The above mentioned studies suggest that 
high weight and BMI are among the factors effective 
on reduction of the response to Hepatitis B 
vaccination.  

Perera J et al demonstrated that duration of 
vaccination, sex and body mass index were not 

significantly associated with anti-HBs levels (Perera, 
2002). 

Cardell K et al showed that Sex or body 
mass index had no influence on response rate of 
HCWs to Hepatitis B vaccination (Cardell, 1999). 

Like the results of the above mentioned 
studies, in our study as well there was no significant 
relationship between high weight and BMI and 
reduced response to vaccination. 
 
Conclusions  

From 331 studied people, 31 (9.4%) showed 
no response to vaccination, 52 (15.7%) low response 
and 248 (74.9%) good response and after one booster 
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dose, 7 (2.1%) showed no response to vaccination, 5 
(1.5%) low response and 319 (96.4%) good response. 
In our study, the response rate to the vaccine has been 
reduced by increased weight and BMI, although this 
reduction was not statistically significant. 
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