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Abstract 

Introduction: Vaccination provides health and economic benefits to the in-
dividual and to society. In Saudi Arabia, public support for immunisation 
programmes is generally high and well received. However, the benefits of 
vaccines are often not fully known or appreciated. When public discussion on 
vaccine safety, quality or efficacy occurs, very often misinformation creeps 
into the debate through the internet and other media sources, significantly 
weakening immunisation programmes. Vaccine hesitancy is a concept fre-
quently used in the discourse around vaccine acceptance. This study reflects 
on the factors associated with vaccine hesitancy, through a study focusing on 
knowledge, attitudes and beliefs among parents of young children. Methods: 
A cross-sectional study was carried out in seven primary schools in Makkah 
city, Saud Arabia. Data were collected in 2017 through a computer based-survey 
administered to 100 parents with children aged between 2 months and 17 
years of age. Questionnaire responses were analysed using Minitab. Results: 
Many parents (with a total of 292 children) agreed on the importance of vac-
cinations, to protect their children’s health and to prevent the spread of dis-
eases in the community. Most parents (68.7%, P < 0.05) reported their child 
had received all recommended vaccines. Approximately one third (31.3%, P < 
0.05) of parents indicated their hesitation in having their child vaccinated. 
The lack of vaccines in primary care centres, fear of adverse events and vaccine 
safety were the reasons most frequently mentioned by these vaccine-hesitant 
parents. In addition, some parents believed vaccines had become a business 
and that profits were more important than their children’s safety. Other par-
ents complained about the increasingly “crowded” vaccination schedules. A 
minority of parents believe that vaccines did not prevent the spread of disease 
in the community (P < 0.05). Discussion and Conclusions: Vaccine hesi-
tancy is a common problem in Makkah, Saudi Arabia. Further research will 
be needed to better understand when, how and why these beliefs are formed. 
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1. Introduction 

Vaccination programmes in Saudi Arabia achieve national goals by protecting 
society against transitional diseases (hepatitis B, Tuberculosis and Rotavirus) [1]. 
The programmes respond to global requirements agreed by countries of the 
world, through recommendations from the World Health Organisation, to 
eradicate polio, measles, and tetanus and prevent hepatitis B, meningitis and in-
fluenza outbreaks [2]. The national vaccination programme ensures most of the 
population has received vaccines included in immunisation schedules. The term 
vaccine Hesitancy “refers to delay in acceptance or refusal of vaccines despite 
availability of vaccine services” [3]. 

To understand vaccines and how they function, it is important to understand 
the immune system. Vaccines teach our immune system how to fight and pro-
tect against foreign invaders. Infection occurs when foreign invaders, like viruses 
and bacteria attack and multiply in the body. Immune cells or white blood cells 
fight and protect the body from these invaders. Immune cells are also called 
lymphocytes and mainly consist of B-lymphocytes, T-lymphocytes and macro-
phages [4]. 

A vaccine is a biological preparation made from either a whole microbe or 
parts of the microbe, such as toxins or surface proteins. Although vaccines con-
tain agents that resemble disease-causing microorganisms, they do not cause ill-
ness because these components are made from weakened or dead microbes. As 
the body builds its immunity, minor symptoms, such as slight fever, are normal 
and should be expected [5]. 

Vaccines initiate their action by mimicking infection. Even though this infec-
tion does not develop to disease, it leads to the production of T-lymphocytes and 
antibodies. So, in the future, if the body is attacked by the same microbe, it will 
remember how to fight back, thanks to memory T-lymphocytes. However, after 
vaccination, it normally takes several days before the immune system starts 
producing T-lymphocytes and B-lymphocytes [5]. Therefore, if an individual 
becomes infected with a disease, just before or after vaccination, it is possible 
they could still develop the disease. 

Vaccines are one of the most successful medical advances in modern times. 
However, individuals fear them because they do not fully understand the risks. 
To quash delusions and rumours about vaccines, they should be treated as any 
normal routine medicine [5]. This means the risk/benefits assessment of any 
vaccine should be communicated to and understood by all concerned. 

Most vaccine-preventable illnesses are unfamiliar to parents. This means par-
ents increasingly question the necessity of immunising their children, especially 
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as no vaccine is completely free from adverse effects or complication risks. Fam-
ily physicians must be aware of the risks and benefits of immunisations and pro-
vide parents with a clear picture of any issues [6]. 

Vaccines are different from most medicines; they are administered to large 
and mostly healthy populations, including infants and children, so tolerances are 
low for potential risks or side-effects [5]. Acceptance of vaccine side-effects de-
pends on their frequency and severity. Acceptance may also vary with time, 
based on how the side-effects compare with the symptoms induced by illness [6]. 
It is however unacceptable for vaccines to induce significant side effects, even 
where the illness itself produces severe or fatal side effects. Adverse events (AEs) 
occurring after immunisation, regardless of whether they were caused by the 
vaccine or not, are “adverse events following immunisation” [7]. 

Our main objective in this study was to investigate the basis and prevalence of 
controversies surrounding vaccines in Makkah, Saudi Arabia. This was done by 
examining data and claims surrounding vaccine controversies. 

2. Materials and Methods 

We have conducted a descriptive cross-sectional study in seven primary schools 
in Makkah city, Saudi Arabia. This study was conducted during the period of 
January to April 2017. The schools were collected by random sampling. Sam-
pling was stratified through the different geographical areas of Makkah city. 
Sample size was calculated based on the formula (n = Z1-α2 P(1P)/d2), where n 
= sample size = 256, Z = standard normal variate = 1.96 (at 5% type I error, p = 
0.05), P = expected proportion = 50%, and d = precision error = 5%. Additional 
20 % was added to cover the missing data. The total sample obtained was 292 
children and a total number of 100 parents. A computer-based survey about 
vaccine hesitancy was given to each parent. A letter of objectives and parents 
consents were also given. The questionnaire required information about parental 
opinion on vaccines, their trust, their attitude and believes towards it. It was 
consisted of 25 questions was written by the authors and checked the validity 
using Content validity index with a score of I-CVI = 0.90. In the inclusion crite-
ria parent with children 0 - 12 years old were invited to participate. We excluded 
vaccines that was not included in the governmental vaccination scheduled such 
as influenza vaccine also we excluded acutely ill children. All data were collected 
by the authors and were processed using Minitab software (version 2018, USA). 
Descriptive statistics were used to describe all variables and we used t-test to 
compare the results with a P value < 0.05. 

3. Results 

Approximately 68.7% of parents reported their child had received all recom-
mended vaccines, but 31.3% of parents indicated a hesitation in having their 
child vaccinated (P < 0.05) (Figure 1(a)). The lack of vaccines in primary care 
centres (60%), the fear of adverse events (25%) and vaccine safety (13.7%) were 
the most frequent reasons mentioned by these vaccine-hesitant parents. Addi-
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tionally, some parents (1.2%) believed that vaccines had become a business for 
profit, rather than for the safety of their children. Other parents (0.2%) com-
plained about the increasingly “crowded” vaccination schedules. No other major 
concerns were mentioned by parents towards vaccination. However, a minority 
of parents (P < 0.05) did not believe in the importance of vaccines in preventing 
the spread of diseases in the community (Figure 1(b)). 

Approximately, 59.6 % of parents (P < 0.05) did not have enough information 
about potential adverse events following vaccination (Figure 2). This was cited 
as a reason, driving their hesitancy in getting their child vaccinated. The parents 
explain the lack of information as they did not receive any brochures, booklist or 
educational community sessions or even simple instructions inside the clinics to 
educate and teach them about the most important side effects that can face their 
children. 
 

 
(a)                              (b) 

Figure 1. (a) Graph reflecting vaccinated and unvaccinated children (%). N = 292 chil-
dren, T-test: (P < 0.05). (b) Graph reflecting how parents believe towards vaccination (%). 
N = 100 parents, T-test: (P < 0.05). 
 

 
Figure 2. Graph showing parents’ knowledge of vaccination adverse effects, T-test: (P < 
0.05). Yes: have knowledge; No: don’t know. N = 100 parents.  
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4. Discussion 

The term “vaccine hesitancy” has only recently emerged and has been used by 
many anti-vaccination movements. The evidence proving the benefits of 
immunisation is overwhelming and has been established through a growing 
number of clinical trials [8]. Vaccinating has proven to be one of the most suc-
cessful and cost-effective interventions in improving modern era health out-
comes [9]. Regardless of vaccine hesitancy, vaccinating is still the best thing for a 
parent to do for their child. To better address vaccine hesitancy within a specific 
country or a population, we must first understand the extent of the problem and 
where it came from [8]. The aim of this study was to investigate the basis and 
prevalence of controversies surrounding vaccines in Makkah, Saudi Arabia and 
examine data and claims surrounding the vaccine controversy, vaccine hesi-
tancy.  

Saudi Arabia has greatly improved the national immunisation programme 
through seasonal immunisation campaigns, and awareness campaigns in schools 
and hospitals. However, primary healthcare centres need more attention and 
focus. They are the main vaccine providers and any stock shortages will mean 
children will not receive their appropriate vaccines in a timely manner. This 
could lead to risks in child health, thereby affecting immunisation rates [5]. 

Herd immunity is the most effective way of avoiding and decreasing incidence 
rates of disease [10]. It is established when 95% of the population has been vac-
cinated against a specific disease. All humans and their immune systems differ; 
therefore, every immune system will react differently to the vaccine, in the same 
manner but still individually different. Therefore, creating a herd immunity may 
be problematic, if for example a virus mutates into a different form, one that the 
body cannot fight off [11].  

In this research, we addressed several hypotheses that potentially risk the lives 
of children. While these hypotheses are highly questionable and controversial, 
parents still believe in them and hold back on vaccinating their children. Their 
perspectives need to be enlightened.  

The first hypothesis claims that the combination measles-mumps-rubella vac-
cine causes autism by damaging the intestinal lining, allowing the expression of 
encephalopathic proteins, towards the brain [12]. While there is no data to sup-
port this mechanism, several epidemiological studies have emerged to correct 
some parents’ view on the MMR vaccine. In the United Kingdom, researchers 
evaluated 489 autistic children born between 1979 and 1992; these children were 
selected from computerised health records. Although autism cases increased, no 
changes were observed to suggest that autism rates changed after the MMR vac-
cine was introduced in 1987. Furthermore, researchers did not observe increases 
in autism diagnoses, concomitant with the MMR vaccine [8] [13].  

In California, researchers compared the annual vaccination rates of the MMR 
vaccine in kindergarten students with the number of autism cases, between 1980 
and 1994. As observed in the United Kingdom, the increase in autism diagnoses 
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was not related to MMR vaccination rates [5] [14]. In Canada, researchers esti-
mated the prevalence of autism related to MMR, in 27,749 children. The study 
showed an increase in autism rates with a marked drop in MMR vaccination 
rates [9]. In a Danish retrospective study, researchers specified the vaccination 
status and autism diagnoses in 537,303 children, born between 1991 and 1998. 
They observed no differences in autism risk among children who received and 
did not receive the MMR vaccine [15]. 

The second hypothesis states that thimerosal, an ethyl mercury-containing 
preservative in some vaccines, is toxic to the CNS. Autism is not acquired with 
the thimerosal vaccine; seven descriptive and observational studies were per-
formed, confirming no relation between the thimerosal vaccine and autism. In 
Denmark, researchers conducted a comparative study of autism in children who 
1) received 200 mg thimerosal between 1961 and 1970, 2) received 125 μg 
thimerosal between 1970 and 1992, and 3) received 0 μg thimerosal between 
1992 and 2000. The study showed no relationship between thimerosal-based 
vaccines and autism [16] [17] [18].  

In Canada, researchers grouped 27,749 children, from 55 schools, using birth 
dates, and estimated the prevalence of autism related to thimerosal exposure. 
The study showed that the highest rates of autism and other developmental dis-
order were in cohorts exposed to thimerosal-free vaccines [19]. In the United 
Kingdom, researchers evaluated immunisation records for 100,572 children born 
between 1988 and 1997, of which 104 had autism. No association was observed 
between thimerosal-based vaccines and autism diagnoses [20] [21]. 

The third hypothesis suggests that the simultaneous administration of multi-
ple vaccines overwhelms or weakens the immune system. The hypothesis pro-
poses that children may be receiving too many vaccines too soon, and that these 
vaccines either make the immune system immature or induce autism autoim-
mune responses [22]. These observations are not possible for several reasons; 1) 
multiple vaccinations do not alter or weaken the immune system. Vaccinated 
and unvaccinated children do not differ in their susceptibility to infections [23], 
2) vaccines do not overwhelm the immune system. Although the immune sys-
tem of infants is relatively naive, it can generate a protective response and this 
response can simultaneously withstand thousands of vaccines [3] [24]. More-
over, the immune responses of multiple vaccines are like individual vaccine re-
sponse [13] [25], 3) autism is not an immune-mediated disease. Unlike autoim-
mune diseases such as multiple sclerosis, there is no evidence of immuno-activation 
in autistic children [16] [26]. Current data suggest that genetic variation in the 
neuronal system may affect synaptic development resulting in autistic behaviour 
[18]. 

Generally, most interventions intended to increase immunisation rates in this 
review were not dramatically different from traditional strategies [17] [26]. In-
terventions focused on the individual and society, with the aim of increasing 
vaccine knowledge and awareness. However, these interventions were not effec-
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tive in improving vaccine-acceptance, probably because most effective interven-
tions use multi-component strategies. Additionally, most were tailored to spe-
cific populations and concerns. This is important motive in understanding the 
drivers of vaccines hesitancy. We must use this knowledge to support interven-
tions to deliver optimum performances in increasing immunisation rates.  

Through asking the research question and using the questionnaire data, this 
research has shown that most participants agreed that vaccinations protected 
their children’s health and prevented the spread of disease in the community. 
Approximately 68.7% of parents reported their child had received all recom-
mended vaccines, but 31.3% of parents hesitated to have their child vaccinated. 
The lack of vaccines in primary care centres, the fear of adverse events and vac-
cine safety were the most frequent reasons mentioned by these vaccine-hesitant 
parents. In addition, some parents believed that vaccines have become a business 
for profit, rather than a safety measure for their children. Other parents com-
plained about the increasingly “crowded” vaccination schedules. A minority of 
parents did not believe in the importance of vaccines in preventing the spread of 
disease in the community. Our results agreed with a cross-sectional study that 
was done in Tabuk city; about 95% of the parents agreed that vaccination is vital 
for their children and their main concern were about side effects [21] [27]. 

Data from the questionnaire showed that parents had a good knowledge and 
positive attitudes on some aspects of childhood immunisations. However, more 
educational interventions are recommended. 

Study Limitations 

The questionnaire was conducted in a small geographical area in Saud Arabia 
(Makkah), therefore, the results cannot be generalised to all parents in the coun-
try. To address this, future research should recruit parents from different areas 
in Saudi Arabia. 

Future Strategies 

There is limited evidence guiding effective strategies in dealing with the threat of 
parental vaccine refusal. There is a need for appropriately designed, well exe-
cuted and evaluated interventional studies to address this knowledge gap. Strate-
gies may include:  

1) Engagement of religious or other influential leaders to promote community 
vaccination strategies,  

2) Social mobilisation,  
3) Mass media,  
4) Improving convenience and access to vaccination,  
5) Mandating vaccinations/sanctions for non-vaccination,  
6) Employing reminder and follow-up,  
7) Communications training for health care professionals,  
8) Non-financial incentives and  
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9) Increasing vaccination knowledge and awareness. 
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Questionnaire 

1-How many children in the family? 
• 1 child 
• 2 children 
• 3 children 
• 4 children 
• 5 or more… 

2-Did all the children have been vaccinated? 
• Yes 
• No 

3-If your answer in the previous question is No so how many children did not 
receive vaccines? 
• 1 child 
• 2 children 
• 3 children 
• 4 children 
• 5 or more… 

4-Can you tell us the reason why you did not vaccinate you child?  
__________________________________________________________________
__________________________________________________________________ 

5-Mother age? 
• 20 - 30 
• 30 - 40  
• 40 - 50 

6-Father age? 
• 20 - 30 
• 30 - 40 
• 40 - 50 

7-Educational level for the mother? 
• Primary 
• Secondary 
• High school 
• Bachelor/post graduate 

8-Educational level for the father? 
• Primary 
• Secondary 
• High school 
• Bachelor/post graduate 

9-Did you have any medical condition, as diabetes of gestational diabetes? 
• Yes 
• No 

10-While you were pregnant or during delivery did you suffer from any illness 
or complications? 
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• Yes 
• No 

11-Did your unvaccinated child have any illness or chronic disorder? 
• Yes 
• No 

12-If your child have any illness what is it? 
__________________________________________________________________
__________________________________________________________________ 

13-Do you believe that vaccines protect from infectious diseases? 
• Yes 
• No 

14-Did you read or herd any subject concerns vaccination made you change 
your mind about vaccinating your children? 
• Yes 
• No 

15-Did any thing happened made you untrusty vaccination? 
If yes what is it? 

• Yes 
• No 

16-Did you know any family or parents did not vaccinate for religiousreasons? 
• Yes 
• No 

17-Do you trust that ministry of health provide what is best for your child 
vaccination? 
• Yes 
• No 

18-Is the distention to your local primary health care long or is it crowded 
that’s why you refuse vaccination? 
• Yes 
• No 

19-Do you think there is pressure from vaccination manufacturing companies 
to ministry of health? 
• Yes 
• No 

20-Do you think these factories are safe? 
• Yes 
• No 

21-Does the information provided to you are they enough? 
• Yes 
• No 

22-Are you aware and familiar with the possible side effects? 
• Yes 
• No 
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23-Did you ever know any one was harmed by vaccination? 
• Yes 
• No 

24-Do you think the age in the governmental vaccinations chedule is appro-
priate? 
• Yes 
• No 

25-Do you believe that vaccination prevented infectious disease successfully? 
__________________________________________________________________
__________________________________________________________________ 

 
Thank you!  
End of questions. 
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