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Abstract 

Background: Chickenpox, a seasonal and worldwide viral disease, has 
been spreading afflicting people of all ages. The illness can be more 
severe if it occurs in teenagers or adults with weakened system. The 
National Center for Immunization Research and Surveillance [1] 
stated that vaccines can mitigate 80-85% cases of chickenpox disease. 
Rahman et al. [2] stated that the chickenpox infant incidence rate was 
302.6 per 100,000 persons in Bangladesh. The chickenpox is a 
common disease in Bangladesh, but research on this disease is very 
limited. 
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Objective: This paper highlights the public health implications                
of chickenpox disease outbreak within developing and developed 
countries to include a discussion on how a sociological factor such         
as education level and religious beliefs impact on a public health 
professional’s ability to management the disease. Furthermore, this 
paper draws strategies from countries in Asia and South Africa which 
proved successful in mitigating those negative aspects of sociological 
factors present at local, national, and global levels. 

Methods: Academic literature was obtained from Pub-Med and 
Google-Scholar databases concerning the relation between chickenpox 
disease and sociological factors, outcomes and impact. A Boolean 
search was used with key words “effect of religious beliefs on 
vaccination”, “effect of education level on vaccination”, “why people 
refuse vaccine?, etc. Reports published in English within the past 
thirteen years were included. 

Results: In most studies, infectious disease such as chickenpox 
outbreak was associated with the sociological factors, particularly 
education levels and religious affiliation. This study showed some 
relationship between chickenpox disease outbreak and parents 
decisions to vaccinate with education levels, as well as religious belief. 
For example, Helen et al. [3] showed that vaccination among those 
with less than a college degree was 32.6%, a college degree            
was 49.4% and above a college degree was 53.9%. Though more 
difficult to quantify, certain religious beliefs, interpretation of 
religious doctrines, and methods of preparing vaccines using animal 
tissue were also found to reduce vaccine acceptance. 

Conclusion: Sociological factors such as education levels and religious 
believe affected the outbreak of chickenpox and had an independent 
influence on parents’ intention to vaccinate the children. 

Introduction 

Chickenpox was first identified by the Persian scientist Muhammad ibn 
Zakariya ar-Razi (865-925), who clearly distinguished it from smallpox       
and measles (Otri et al. [4]). In the 1700s, William Heberden (an English 
physician) was the first physician to prove that chickenpox was actually 
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different from smallpox (Wilson’s Disease [5]). Chickenpox is a highly 
contagious illness caused by primary infection with varicella zoster virus 
(vzv) (Wood [6]). It should be noted that while the name may leave one to 
believe the disease is related to chickens, the term “chicken” actually notes a 
sense of “weakness” or “cowardness” (i.e., a lesser version of smallpox) (Jill 
[7]). 

It usually starts with vesicular skin rash mainly on the body and head 
rather than at the periphery and becomes itchy, raw pockmarks, which mostly 
heal without scarring. At first, a person with chickenpox may have a low 
fever, aches and pains, a headache and a loss of appetite followed by rashes 
several days later. Red spots appear first on the face and scalp, and then 
spread quickly down the body and to the arms and legs. The spots become 
very itchy and begin to look like blisters, filled with clear fluid. After another 
few days, the fluid becomes cloudy, the blisters break, and a crust or scab 
forms while the skin heals. During this same time, new “crops” of spots 
appear, form blisters, and then crust over. The chickenpox illness usually 
lasts ten days. Some people may have more severe symptoms such as high 
fever, exhaustion, and have worse rashes with the mouth, ears, eyelids or 
other parts of the body. 

It is not unreasonable to state that the chickenpox disease has a greater 
impact on populations in the developing countries than developed countries. 
Chickenpox disease is caused by a pathogen varicella zoster virus (vzv). 
Because vzv can survive in the air, body fluids, and even door handles, the 
disease is easily transmitted from infected one person to another person 
(CDC [8]). Even though this disease is highly contagious, simple vaccination 
is the best way to mitigate the spread of this disease. The National Center for 
Immunization Research and Surveillance [1] stated that vaccines can mitigate 
80-85% cases of infectious diseases such as chickenpox. Vaccinations not 
only protect the individual, but the society as a whole. Ironically, there are 
elements of society, such as education level and religious beliefs, which can 
pose an obstacle to public health professional’s efforts in vaccinating the 
population. 
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Figure 1. A depiction of the overall factors related to chickenpox disease and 
disease management. 

Existing literatures indicate that there are a wide range of certain 
determinants or causes of the chickenpox disease. A conceptual depiction of 
these factors is offered in Figure 1. Overall determinants of the chickenpox 
disease are classified into service factors, environmental factors, disease 
related factors and sociological factors. The figure also described the 
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managing levels once the outbreak of chickenpox occurs. The definition         
of managing chickenpox disease has been divided into three different          
levels: mitigation, preparedness and response. In particular, mitigation       
refers management of the chickenpox disease determinants including the 
sociological factors. If society cannot manage those determinants, then the 
disease outbreak usually occurs at three different levels such as endemic, 
epidemic and pandemic. An endemic refers to the outbreak of the disease at 
the community level, an epidemic refers to the outbreak of the disease at the 
national level and a pandemic refers to an outbreak at the global level 
(Merrill [9]). 

Preparedness and response is the management of the outcomes of the 
disease at epidemic and pandemic levels. For example, one outcome is 
abominable pain. Good preparedness would be to assure a plentiful stock of 
medicine to alleviate this pain. Inability to prepare and response for this 
disease will lead to impacts such as damage to physical appearance, absence 
from school, loss of income, and psychological problems. Impact may be 
minimized if outbreak mitigation-preparedness-response is well managed by 
society. Failure to mitigation-preparedness-respond may lead to immediate 
increase risk of death, possible environmental pollution, disruption of 
livelihoods, and extremely high level of psychological stress may lead to 
other kinds of diseases such as depression, hyper tension, and heart disease. 

The negative impacts of chickenpox disease have a greater impact in 
developing countries as opposed to developed countries within Asia. For 
example in developing countries like Bangladesh, the Health and Injury 
Report on Children [10] stated that the chickenpox infant incidence rate           
is 302.6 per 100,000 persons. In Thailand, the 2008 incidence rate of 
chickenpox is 340 cases per 100,000 persons (Birinder and Stephen [11]). On 
the other hand, in developed countries like South Korea, the annual incidence 
of chickenpox in hospital outpatients is 290 cases per 100,000 patients 
(Quinlivan et al. [12]). In 2002 to 2005, the European Commission [13] 
estimated that the incidences of varicella in Japan were 206.6, 196.3, 192.6, 
and 190.1 per 100,000 of the population, respectively. While statistics           
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are valuable in showing the incidence of chickenpox within developing 
countries, they do not provide context into the struggles of those with less 
resources to manage the disease than the infected of a developed country. 
The chickenpox is a very common disease in Bangladesh, but research on 
this disease is very limited. 

This paper describes the epidemiology of chickenpox disease globally, 
particularly in Asia and in Bangladesh. The objectives of this paper are 
divided into two primary and secondary objectives. The primary objective     
is highlighting the public health implications of chickenpox within Asia 
including Bangladeshi communities, and identifies the sociological factors of 
this disease. The secondary objective of this paper is to draw examples of 
successful strategies from relevant Asian and other countries on mitigation, 
preparation, and response to the threat of chickenpox. 

Contribution of Sociological Factors to Disease Outbreak 

The sociological factors within this paper, often noted by education level 
and religious beliefs, can have a direct impact on the incidence of chickenpox 
disease. More specifically, a sociological factor may lead to parents objecting 
to immunization on religious or philosophical grounds, likewise a lack              
of education may lead some parents object to conclude that or that 
immunizations being a painful assault on their children do not justify the 
risks to their child (Douglas and Diekema [14]). This not only harms the 
innocent children who are denied the vaccine, but places the community at 
risk of outbreak of the disease. 

Education and Vaccination 

Education is the pre-condition of progress and provides a source of 
knowledge (Rahman and Chowdhury [15]; Rahman et al. [16]; Rahman and 
Biswas [17]). Low level of education is a major cause of various health 
related problems which significantly contribute into the social costs of health 
(Rahman and Harding [18, 19]). It could be a key factor for the spread of 
infection disease such as chickenpox. For without education, there is no 
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awareness and without awareness the drive for a better world does not    
exist. Vaccination against diseases is also very important to public health and 
this somewhat depends on awareness (Rahman et al. [20]; Megabiaw and 
Rahman [21]). One of the studies in China shows that varicella vaccine is 
highly effective to prevent varicella disease (Fu et al. [22]). Another follow 
up cohort study in USA reveals that who were taken one does of varicella 
vaccine excellent protection and no varicella cases were reported after receipt 
of a second dose vaccine (Baxter et al. [23]). 

Figure 2 presents the incidence rate of varicella in USA from 1995 to 
2008. Results demonstrate that vaccine is the key factor that can decrease 
varicella incidence rate. Varicella incidence rate decreases when people are 
taken one or second dose vaccine against varicella. Therefore, varicella 
vaccine is very effective to prevent chickenpox disease. 

 

Figure 2. Incidence rates of varicella per 1000 PY (first episode only), 
according to calendar year, since vaccination in 1995 [23]. 

Lucy et al. [24] also provided an example through two infants            
with severe varicella who received varicella vaccine without concurrent 
information to parents. In both these cases, there was a three day delay 
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between the onset of symptoms and initiation of acyclovir (a vaccine against 
chickenpox disease). This delay was due to a lack of awareness by parents 
into the symptoms and potential harm of vzv to their children. Helen et al. [3] 
provided an infectious disease vaccination coverage survey in United States 
among pregnant women by education levels. They showed that vaccination 
among those with less than a college degree was 32.6%, a college degree was 
49.4% and above a college degree was 53.9%. Therefore, we can say that 
vaccination among those with less than a college degree was lower than the 
coverage among those with a college or above a college degree. 

World Bank [25] reported that in South Asia, educated mother increases 
her skills in health care practices related to disease treatment, nutrition status 
and immunization status that will help better child survival. Figure 3 
describes the child immunization rate according to the mother education level 
in South Asia. Finding reveals that child with educated mothers has more 
immunization coverage than child with non-educated mother. So, education 
is the key factor that can increase awareness of parents and then decrease the 
incidence rate of varicella. A lack of education and understanding of the 
disease hinders a public health professional to manage chickenpox disease. 

 

Figure 3. Child immunization rates by mother’s education in South Asia 
(World Bank [25]).  
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Impact of Religious Beliefs on Vaccination 

Vaccination is significant to the health outcome, and has links with the 
economic situation and awareness (Rahman et al. [20]) as well as the 
ethnicity of individuals. Religious beliefs are another component of the 
sociological factors which can impact the outbreak of chickenpox disease. 
The Islamic faith holds the belief that if an individual is infected with a 
disease, that infection is a gift from Allah (Aisha [26]). Because of this, some 
Islamic societies believe that accepting a vaccine for this disease is 
neglecting of Allah and an attempt to improve the wonders of their own 
constitution created by Allah. Within the holy book of Quran Allah says “We 
have indeed created man in the best of moulds”. There is no fault in Allah’s 
creation since Allah gave man the purest and best nature, and perfection and 
balance are evident in man’s physical, mental, and spiritual composition 
(Aisha [26]). Therefore, man must accept what nature bestowed, including 
disease without any human interventions. 

The evidence shows that in northern Nigeria in the early 2000s, Islamic 
religious leaders advised their followers that do not take oral polio vaccine 
for their children survive. The result of the boycott arises not only Nigeria 
but also in neighboring countries. The followers were wary about other 
vaccines. As a result Nigeria reported over 20000 measles cases and nearby 
600 deaths from measles from January through March 2005 (Clements et al. 
[27]). 

Based on the ethnic beliefs, a leading Islamic doctor urged British 
Muslims not to vaccinate their children against diseases because they contain 
substances making them unholy for Muslims. The head of the Islamic 
Medical Association and a member of the Muslim council of Britain caused 
frictions in England by advising the Islamic communities to reject vaccine 
for infection disease. The person said almost all vaccines contain un-Islamic 
“haram” or derivatives of animal or human tissue and those Muslim parents 
are better off letting children’s immune systems develop on their own 
(Chusid [28]). This massage resonated with Islamic communities, thereby 
inhibiting the vaccination of children for infectious disease by their parents. 
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The challenges of faith also extend to followers of Christianity and 
Judaism. The first testament (also known as the Old Testament), which is 
shared by both faiths, provides a description of “unclear animals” which we 
are not ingest into our bodies. Vaccines are made from blood products and 
tissue of animals. From the prospective interpretations of some believers, 
ingesting vaccines may be seen the same as putting the “unclean” into our 
bodies. Vaccination is an artificial invention made by man to alter immune 
function. The immune system, on the other hand, is a natural function given 
by God to protect us from disease. Trusting in manmade vaccination may be 
interpreted as believing God did not make us correctly and that we need 
artificial ‘boosting’ in order to survive (Golden [29]). Rodgers et al. [30] 
provided an example in Philadelphia in 1990, measles outbreak occurred 
among unvaccinated children who were members of two fundamentalist 
churches that opposed vaccines. The Center for Disease Control and 
Prevention [31] also provided another example, a measles outbreak occurred 
in a Christian Science community that objected to vaccination. The outbreak 
originated with a teenager who lived in Illinois, and attended a Christian 
Science boarding school in Missouri. Therefore, as some followers wish to 
obey their interpretation of God’s will rather than man’s, these injections are 
rebellious and unlawful. 

As stated above, all vaccinations have to be cultured on animal and 
human tissues and blood products. Scientists depend upon animal tissue to 
produce the viral strains found in vaccines. Some Buddhists are vegetarians 
according to their religious beliefs and there is no vaccine which is 
vegetarian (Golden [29]). Chickenpox, Measles, Mumps and Rubella 
vaccine, for instance, contains animal’s tissue of each of these four viruses. 
Conceptually, some Buddhists and others from vegetarian philosophies 
would be in conflict with vaccination of infectious disease. 

This denial of vaccine not only harms innocent children, but also 
increases the risk of diseases spreading to the community. While 
vaccinations are not 100% effective, it should be noted that “herd immunity” 
manages risk by decreasing the overall prevalence of the disease thereby 
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protecting those who fail to respond to the vaccine or those who slip through 
the cracks. The more people who refuse the vaccine for religious reasons, the 
more likely others will also be at risk of contracting the disease (Chusid 
[28]). Therefore, two components of sociological factors such as lack of 
education and negative aspect of religious beliefs come together and increase 
the likelihood of disease outbreak. 

Mitigation Strategy 

This paper has demonstrated how sociological factors play a major role 
in contributing or inhibiting a society’s acceptance of vaccination for 
diseases such as chickenpox. While these challenges are complex, and often 
require unique situations relevant to the circumstances of each target 
population, we have the advantage of drawing inspiration from successful 
practices utilized by public health professionals in similar circumstances. Let 
us now discuss: (1) increase basic education and reduce the incidence rate; 
(2) making policy to improve education quality; and (3) understanding the 
refusal parents about safe and effectiveness of vaccination by public health 
professionals and religious leaders. 

 

Figure 4. Children aged 12-23 months, who were fully immunized, by 
education of mothers (Bangladesh Demographic and Health Survey, 1999-
2000 [32]). 



Azizur Rahman and Abdul Kuddus 48 

Basic education is not free in all developing countries and is not 
available for all people. Where schools are available, the quality of education 
is poor and the content not irrelevant. To reduce illiteracy, we have to 
increase public spending on education thereby expands access and quality of 
technical and vocational education (Hasan [33]). The Center for Global 
Development (CGD) [34] in Europe estimated that educated mothers are 
50% more likely to immunize their children than mothers with no schooling. 
According to the Bangladesh Demographic and Health Survey [32] data, it 
was observed that in Bangladesh, children with educated mother have a 
higher immunization coverage than children with non-educated mother (see 
Figure 4). Therefore, if people, especially if mothers are educated, they will 
be more concern about their children health and immunization. 

Rasheda [35] suggested a combination of policies would be suitable and 
effective to reduce illiteracy. Policies targeted at improving school 
infrastructure, quality of education and reducing the cost of education are 
needed. To improve education in developing countries, the World Bank and 
U.N. agency can promote private-public partnership to contribute knowledge, 
skills, and materials for education purpose. National and international 
companies can also support education programs in developing countries 
through partnership with local communities that extend financial 
contributions (CGD [34]). If people are educated, they are better prepared to 
prevent infection disease and to use health service effectively. 

Childhood immunization programs are very effective for mitigating 
infectious diseases such as chickenpox (Douglas and Diekema [14]). 
Regardless, we have shown the prevalence of parental refusal for 
immunization of their children as a reality for many public health 
professionals. Douglas and Diekema [14] also suggested that public health 
professional should engage in a partnership with parents by listening to 
parental concerns and addressing each individual concern in a manner that 
resonates with each parent. Vaccines are very safe but they are not risk free. 
So in this situation, a public health professional should share honesty what is 
and is not known about the risks and benefits of the vaccine question, try to 
understand the parents’ concerns about immunization and try to correct          
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any misperceptions and misinformation. A public health professional can 
also assist parents in understanding that the risk of any vaccine should             
not be considered in isolation but in comparison to the risk of remaining 
unimmunized. 

Communication and information build in a professional may be an 
effective strategy in raising awareness among parents. For all cases in which 
parents refuse vaccines, a public health professional should take advantage of 
their ongoing relationship with the family and revisit the immunization 
discussion on each subsequent visit. However, in the situation of parents 
refuse vaccines on religious ground, religious leaders may be solicited to 
explain both the effectiveness of vaccine as well as its acceptability from 
religious point of view, thus controlling the outbreak of chickenpox disease. 

Conclusions 

Chickenpox is a well-recognized disease worldwide. It is generally a 
childhood and vaccine preventable disease, with the incidence rate varying 
dramatically between developed and developing countries in Asia. Much can 
be learned and applied from developing to developed countries to promote 
resiliency and recovery to those affected by the disease in the developing 
countries of Asia. Challenges even enter the realm of religion, as religious 
teachings outlaw followers to consume ingredients that compose the 
vaccination itself. These factors are culturally sensitive, contributing to a 
worrisome problem in developing countries in Asia, such as, Bangladesh in 
fighting chickenpox. 

Evidence has been presented to illustrate that education and faith are 
important determinant sociological factors facing public health professionals 
effort to improve vaccination rates and prevent the outbreak of chickenpox 
disease. Faith can be the very foundation of an individual’s life, especially 
those afflicted with poverty and disease. To affect change by contradicting 
one’s beliefs can be met with the kind of zeal which a drowning individual 
shows when defending the life preserver keeping them afloat. Furthermore, 
the status of one’s education may be more represented by the limits of their 
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resources, which is common in developing countries. What cannot be denied 
is that vaccination is the best way known today to combat the spread of 
infectious diseases (NCIRS [1]). This article has provided examples utilized 
by public health agencies in developed and developing countries which can 
serve as inspiration to those attempting to overcome these sociological 
factors to vaccine the disease afflicted. Ironically, faith and education can be 
changed from an obstacle to the greatest ally a public health professional has 
in affecting change for a healthier world. 

Vaccine is the best way to mitigate chickenpox disease. Vaccination not 
only protects vaccinated persons, it also reduces exposure in the community. 
Children who have never taken vaccine should get it immediately. In an 
outbreak situation, we have to investigate and understand host factors which 
influence emergence of new infections and their transmission. Sometimes 
parents refuse vaccine against chickenpox disease because of their religious 
beliefs and lack of education. So if parents are educated and religious leaders 
explain both the effectiveness of vaccine as well as its acceptability from 
religious point of view, then they will not be denied the vaccine, thus 
controlling the outbreak of chickenpox disease. We should also develop 
research based evidence to influence policy modification and including 
control plans. 
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