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Abstract

Background and Objectives: Vaccination is the major strategy to protect nurses against infection with hepatitis
B virus. However, some nurses do not produce sufficient amount of anti-HBsAg antibody required for immunity
against infection. Chronic occupational stress has been proposed as a risk factor to humoral immunity. Given that
nursing staff is exposed to occupational stress risk, this study was designed to investigate the potential impact of
occupational stress on anti-HBsAg antibody titration.

Methods: A total of 115 nurses who were fully vaccinated against hepatitis B in triplicate format and whose
titers of anti-HBsAg antibody had been measured participated in the study. Titration data was derived from the
laboratory archive or the HIS system. Occupational stresses and demographic characteristics were recorded using
a validated job stress questionnaire. Data were summarized using descriptive statistical methods and analyzed
using analysis of variance (ANOVA) and t test.

Findings: Nurses with higher occupational stress exhibited significantly lower anti-HBsAg antibody titration. No
significant difference in the level of anti-HBsAg antibody titration was observed between the age, sex and BMI-
score groups.

Conclusions: Based on our results, occupational stress may be an important risk factor to the effectiveness of
vaccination against hepatitis B. This implies that stressed nurses are at risk of viral infection. Our study, hence,
recommends urgent investigation of this hypothesis at larger scales, and if validated, taking appropriate measures
to protect nurses from infection.
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improvement; Scale development

Background and Objectives

Hepatitis B virus is an important liver tropic virus, and
induces hepatitis B in human.”? The virus is endemic
in the south-eastern Asia, and is also prevalent among
more than 2% of Iranian population.® The main mech-
anism for precaution of HBV transmission is to protect
human against hepatitis B virus surface antigen (HBsAg)
through vaccination.* Iranian population is typically vac-
cinated in triplicate format to produce sufficient titer of
anti-HBsAg antibody.®> Previous studies have demon-
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strated that several vaccinated subjects do not produce
appropriate titration of anti-HBsAg antibody (lower than
10 IU).5 While various parameters including genetics
and environmental factors influence the development
of humoral immunity against viral antigens,” the role of
environmental factors is yet to be understood. Evidence
shows that psychological factors significantly affect the
immune responses including humoral immunity.8 In par-
ticular, occupational stress has been associated with al-
tered immune responses. For example, Lee et al report-
ed that psychological occupational stress affects expres-
sion of salivary IgA and tumor necrosis factor (TNF-0) in
female nurses.® Therefore, it may be hypothesized that
occupational stress may affect production of antibody
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following vaccination with HBsAg. Considering that the
nursing staff is largely exposed to stress,° this study was
designed to gain further insight into the relationship be-
tween stress levels and antibody titration among nurses.

Methods

The study population was the nursing staffs who were
fully vaccinated against hepatitis B in three turns, and
their anti-HBsAg antibody titers were evaluated. A
sample of 115 nurses was enrolled. Subjects with a
background of severe mental disorders, recent infec-
tion with hepatitis B, and being recently administrated
with immune-regulator/suppresser drugs were exclud-
ed. The antibody titer data was derived from the labo-
ratory archives or the HIS system. Occupational stress
was surveyed using a standard questionnaire previous-
ly validated by Badaghi."' Body mass index (BMI) for
each subject was calculated by dividing their weight
(kg) by the square of their height (m). The participants
were categorized as normal if BMI was 20 to 25 kg/m?,
and overweight if otherwise.

Ethical Issues

An approval for conduction of the study was obtained from
the Ethical Committee of Rafsanjan University of Medical
Sciences, Iran. The verbal consent of the target nurses
was obtained before participating in the study.

Statistical Analysis

Data were summarized using descriptive statistical meth-
ods. Continuous variables were compared using analysis
of variance (ANOVA) and student t test, while non-contin-
uous variables were analyzed using Mann-Whitney and
Kruskal-Wallis tests. P < .05 was considered as statistical-
ly significant.

Results

Thirty-five (30.4%) and 80 (69.6%) out of the 115 partici-
pants were males and females, respectively. Antibody ti-
ters showed that 19 participants (16.5%) had titers of less
than 10 IU and an inadequate response. Mean and high
rate antibody titers were seen in 53 (43%) and 43 (37.4%)
nurses, respectively.

According to the research results, the nurses with
higher occupational stress had significantly lower an-
ti-HBsAg antibody titration (P =.02) (Figure 1).

Comparison of the antibody titers between men and
women using the Mann-Whitney test showed no signif-
icant difference between the two groups (P =.4). In this
study, the mean BMI of the participants was 24.7. No
significant correlation between the antibody titers and
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Table 1. Nurses’ Antibody Titration Based on Their
Demographic Characteristics

Antibody Titration

Variables
Mean SD

Sex

Female 259.4 43.7

Male 192.5 63.6
Age

20-30 363.4 7.7

31-40 210 57.1

41-50 132 31.9
BMI

<than 20 595 771

20-25 242 57.1

> 25 205 31.9
Job score

Primary care 138 771

Nurse 270 571

Head nurse M 31.9
Duration of vaccination

< 5 years 392.7 77

5-10 years 229 79

> 10 years 110 33

the subjects’ BMI was identified (P =.8). However, a
significant correlation between the antibody titers and
vaccination duration (P =.015) was detected. Those
subjects who have been vaccinated more than 10
years earlier showed lower level of antibody titrations
compared with the rest of the sample (Table 1).

The mean nurse occupational stress score was
100.3, and the maximum and minimum scores were
145 and 57, respectively. Of the total participants,
14.8% showed low job stress level, 33.9%, moderate,
and 51.3%, high. Considering that the maximum job
stress level is 175, a mean score of 100.3 shows a
relatively high level of job stress among our nurses.
No significant difference in job stress was identified
between the groups of deferent gender, BMI, and edu-
cation level (Table 2).

Discussion

The results demonstrated that 16.5% of the nurses had
a lower (10 1U) anti-HBsAg antibody titration. In paral-
lel with our results, Piratheepkumar et al reported that
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Table 2. Nurses’ Occupational Stress Based on Their
Demographic Characteristics

Variables Mean SD
Sex

Female 100 13.6

Male 101 14.7
Age

20-30 100.6 13

31-40 101 15.5

41-50 99 12.6
BMI

< than 20 98.5 11

20-25 100.7 12.7

>25 99.9 15.5
Occupation

Primary care nurse 97.7 9.7

Nurse 101.5 13.8

Head nurse 93.1 17.7
Degree

Diploma 96.8 9.8

BS 101.3 14.3

MS 95.8 14.8

more than 7.7% of nurses suffered from low production
of anti-HBsAg antibody.’? Based on the fact that indi-
viduals with anti-HBsAg antibody titration lower than
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10 IU are at risk of hepatitis B infection, it appears that
a large number of nurses need to be vaccinated by
remember doses. In addition, given the crucial risk of
hepatitis B in the health stuff, the principle factors lead-
ing to inappropriate immune response to the vaccines
need to be clarified.

Our results also revealed high levels of job stress
among more than 50% of the surveyed nurses. This ob-
servation is in line with the findings of several previous
investigations.'®'® Thus, occupational stress should be
regarded as an important environmental factor contribut-
ing to suppression of nurse immune responses.

We observed that the nurses with higher levels of oc-
cupational stress had significantly lower anti-HBsAg anti-
body titration. Accordingly, occupational stress as a chron-
ic form of stress may be a major risk factor to effective
humoral immunity and response to hepatitis B vaccination
in the nursing staff. Consistently, another study identified
an over two-fold decreased antibody titration in hepatitis B
vaccinated individuals with greater stress than average.'®
Also Glaser et al reported lower antibody response to influ-
enza virus vaccination among the individuals with higher
anxiety and stress." It has been documented that stress
leads to up-regulation of cortisol, an anti-inflammatory
hormone, resulting in suppression of humoral immunity.'®
Based on these findings, it is reasonable to assume that
occupational stress decreases production of anti-HBsAg
antibody via alteration in hormones pattern. Additionally,
the fact that chronic stress alters cytokine network'® sug-
gests the role of cytokine imbalances in altered response
to HBsAg vaccination.

O Low titration
@ Moderate titration

B High titration

Anti-HBs titration

Figure 1. The Score Mean of Occupational Stress in Terms of Anti-HBsAg Antibody Titration.
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Our results represent no significant difference be-
tween the BMI score, age, and sex groups in anti-HB-
sAg antibody production. By contrast, Middleman et al
identified an association between BMI and antibody
titration.2® Another study revealed that the hemodial-
ysis patients with low BMI had higher antibody titra-
tion in comparison to the patients with high BMI.2" The
contrary in results may be explained by the fact that
the titration of antibody in our study was not evaluated
immediately after vaccination contrary to the studies
mentioned above.

We also identified no difference in antibody titration
between the age groups. By contrast, Chaudhari et
al reported lower titration of anti-HBsAg in lower age
groups.?? The discrepancy may be explained by the
fact that our sample represented a relatively narrow
age variation (between 23 and 40), thus the age did
not appear in our study as a factor influencing anti-HB-
SAg titration.

Conclusions

Based on our results, occupational stress may be an
important risk factor to the effectiveness of vaccina-
tion against hepatitis B. This implies that stressed
nurses are at risk of viral infection. Our study, hence,
recommends urgent investigation of this hypothesis
at larger scales, and if validated, taking appropriate
measures to protect nurses from infection.

Competing Interests
The authors declare no competing interests.

Authors’ Contributions
The authors made equal contributions to this study.

Acknowledgments
This study was supported by the Rafsanjan University of Medical
Sciences (grant No. 39/9).

References

1. Bility MT, Li F, Cheng L, Su L. Liver immune-pathogenesis
and therapy of human liver tropic virus infection in
humanized mouse models. J Gastroenterol Hepatol.
2013;28(S1):120-124.

2. Zare-Bidaki M, Tsukiyama-Kohara K, Kazemi Arababadi
M. Toll-like 4 and Hepatitis B
molecular mechanisms and pathogenesis. Viral Immunol.
2014;27(7):321-326.

3. Arababadi MK, Nasiri Ahmadabadi B, Yousefi Daredor H,
Kennedy D. Epidemiology of occult hepatitis B infection

receptor infection:

among thalassemic, hemophilia, and hemodialysis

10.

11.

12.

13.

14.

15.

16.

17.

Occupational stress and responses to hepatitis B vaccination

patients. Hepat Mon. 2012;12(5):315-319.

Gerlich WH. Prophylactic vaccination against hepatitis
B: achievements, challenges and perspectives. Med
Microbiol Immunol. 2015;204(1):39-55.

Yazdanpanah B, Safari M, Yazdanpanah S. Persistence
of HBV vaccine’s protection and response to hepatitis B
booster immunization in 5-to 7-year-old children in the
Kohgiloyeh and Boyerahmad province, Iran. Hepat Mon.
2010;10(1):17-21.

Dhillon S, Moore C, Li S, et al. Efficacy of high-dose intra-
dermal hepatitis B virus vaccine in previous vaccination
non-responders with chronic liver disease. Diges Dis Sci.
2012;57(1):215-220.

Arababadi MK, Pourfathollah AA, Jafarzadeh A, et al.
The status of humoral immunity in occult HBV infection
in south-eastern lIranian patients. Clin Res Hepatol
Gastroenterol. 2011;35(4):309-314.

Rammal H, Bouayed J, Falla J, Boujedaini N, Soulimani
R. The impact of high anxiety level on cellular and
humoral
2009;17(1):1-8.

Lee K-M, Kang D, Yoon K, et al. A pilot study on the

immunity in mice. Neuroimmunomodulation.

association between job stress and repeated measures
of immunological biomarkers in female nurses. Arch
Environ Occup Health. 2010;83(7):779-789.

Hayes B, Bonner A. Job satisfaction, stress and burnout
associated with haemodialysis nursing: a review of
literature. J Ren Care. 2010;36(4):174-179.

Badaghi M. Healthcare Job Stress Questionnaire. Tehran:
Azmoon yar Pooya institute; 2010. [Persian].

Nadarajah S,

Murugananthan K. Hepatitis B vaccine immunogenicity

Piratheepkumar V, Kulendran S,
among nurses of a hospital. Ceylon Med J. 2014;59(2):59-
60.

Karkar A, Dammang M, Bouhaha B. Stress and burnout
among hemodialysis nurses: a single-center, prospective
survey study. Saudi J Kidney Dis Transpl. 2015;26(1):8-
12.

Sharma P, Davey A, Davey S, Shukla A, Shrivastava
K, Bansal R. Occupational stress among staff nurses:
Controlling the risk to health. Indian J Occup Environ
Med. 2014;18(2):52-56.

McTiernan K, McDonald N. Occupational stressors,
burnout and coping strategies between hospital and
community psychiatric nurses in a Dublin region. J
Psychiatr Ment Health Nurs. 2015;22(3):208-218.

Burns VE, Carroll D, Ring C, Harrison LK, Drayson
M. Stress, coping, and hepatitis B antibody status.
Psychosom Med. 2002;64(2):287-293.

Glaser R, Kiecolt-glaser JK, Malarkey WB, Sheridan
JF. The

influence of psychological stress on the

Int J Hosp Res 2015, 4(3):107-111



Occupational stress and responses to hepatitis B vaccination

18.

19.

20.

immune response to vaccinesa. Ann N Y Acad Sci.
1998;840(1):649-655.

Burns VE, Ring C, Drayson M, Carroll D. Cortisol and
cardiovascular reactions to mental stress and antibody
status following hepatitis B vaccination: a preliminary
study. Psychophysiology. 2002;39(3):361-368.

Ahmad SF, Zoheir KM, Ansari MA, et al. Stimulation of the
histamine 4 receptor with 4-methylhistamine modulates
the effects of chronic stress on the Th1/Th2 cytokine
balance. Immunobiology. 2014;220(3):341-349.
Middleman AB, Kozinetz CA, Robertson LM, DuRant RH,
Emans SJ. The effect of late doses on the achievement
of seroprotection and antibody titer levels with hepatitis
Pediatrics.

B immunization adolescents.

2001;107(5):1065-1069.

among

21.

22.

111

Abdolkarimi et al

Ouzouni A, Papadopoulou E, Miari F, et al. Prospective
analysis of factors influencing the antibody response to
Hepatitis B vaccine in hemodialysis patients. Bantao.
2007;5(2):77-80.

Chaudhari C, Bhagat M, Shah T, Misra R. Antibody to
Hepatitis B surface antigen in vaccinated health care
workers. Med J Armed Forces India. 2008;64(4):329-332.

Please cite this article as:

Abdolkarimi M, Ravary A, Khodadadizadeh A, Askari F,
Pourtalebi S, Kazemi Arababadi M. Occupational stress
suppresses production of anti-HBsAg antibody in nurse staffs
following hepatitis B vaccination. Int J Hosp Res. 2015;4(3):107-
111.

Int J Hosp Res 2015, 4(3):107-111



