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ABSTRACT

الأهداف: لتحديد مدى انتشار ظاهرة التأخر في إعطاء التطعيمات 
لدى الأطفال الذين يبلغون من العمر أقل من ثلاثة سنوات، و معرفة 

الأسباب وراء ذلك في جدة، المملكة العربية السعودية

تم  البيانات  جدة.  محافظة  في  اجُريت  مقطعية  دراسة  الطريقة: 
جمعها عن طريق آباء وأمهات الأطفال تحت عمر ثلاثة سنوات وذلك 
باستخدام استبيان يحتوي على أسئلة حول معلومات العائلة والطفل 
العامة، أوقات تأخر أخذ التطعيمات، وأيضاً الأسباب المبررة لذلك/ 
ويُعتبر الطفل متأخر عن موعد التطعيم إذا تأخر أكثر من 30 يوما عن 

الموعد المحدد له في بطاقة التطعيم.

النتائج:عدد المشاركين في هذه الدراسة 351 طفلا، %24.2 منهم 
لدى   التأخر  لوحظ  المحدد.وقد  الوقت  في  تطعيماتهم  يأخذوا  لم 
%15.2  من المشاركين  بنسبة أعلى  في التطعيمات التالية: تطعيم 
تطعيم ضد  من  الثانية  الجرعة  و  الألمانية  ،الحصبة  ،النكاف  الحصبة 
بالإضافة  الأطفال  تطعيم شلل  من  الثانية  والجرعة  السحايا   التهاب 
إلى الجرعة الرابعة من البكتيريا العقدية الرئوية. كان السفر في وقت 

تقديم التطعيم هو السبب الأكثر شيوعا في التأخر بنسبة 21.3%. 

الخاتمة: الإنتظام في أخذ التطعيمات في وقتها الصحيح يعتبر شائع 
في هذه المنطقة من المملكة العربية السعودية، ولكن على الرغم من 
إلى  حاجة  وفي  موجود  التطعيمات  أخذ  في  التأخير  مازال  ذلك، 

حلول فعالة لضمان صحة أفضل للمجتمع.

Objectives: To assess vaccination timeliness, risk factors 
associated with delays and the reasons for delayed 
vaccinations among children below the age of 3 years in 
Jeddah, Kingdom of Saudi Arabia.

Methods: This is a cross-sectional study conducted in 
Jeddah, Saudi Arabia during the period of May 2016 to 
August 2017. Data were obtained from parents of children 
under the age of 3 years using a structured questionnaire 
comprised of questions about sociodemographics, 
physical well-being of the child and the reasons that are 
used to justify delayed vaccinations. Vaccinations were 
considered delayed if they occurred more than 30 days 

after the time designated on the primary vaccination 
schedule. Logistic regression was used to assess the risk 
factors for vaccination delays.

Results: The study included 351 children. Delayed 
vaccinations were observed in 85/351 (24.2%) of the 
sample. Delays were noted to occur most frequently 
for Measles, Mumps, Rubella vaccine (MMR), second 

dose of meningococcal conjugate quadrivalent vaccine 
(MCV4), second  dose of oral polio vaccine (OPV) and 
fourth  dose of pneumococcal conjugate vaccine (PCV) 
in 19/125 (15.2%) of the sample. Traveling at the time 
of vaccination was the most common delay reason and 
was reported in 31/142 (21.3%) of the sample.

Conclusion: Adherence to vaccination is fairly common 
in this part of the country. However, vaccination delays 
are still present and should be addressed to improve 
health care.
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Infectious diseases are a major cause of morbidity 
and mortality across age groups worldwide and 

continue to be major challenges to human survival.1 
Vaccination against these diseases is considered a cost-
effective method of primary health interventions that 
improves the well-being of children.2,3 According to the 
Centers for Disease Control, the morbidity of several 
vaccine-preventable diseases such as polio, measles 
and small pox decreased substantially in the United 
States after the introduction of vaccines during the 
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last century.4 However, adequate vaccination coverage 
continues to be a major concern despite the progress 
in the past few decades. In 2007, it was found that 24 
million children worldwide did not receive all of their 
required vaccinations.5 Furthermore, it is estimated that 
approximately 34 million children are inadequately 
vaccinated, with the majority of them residing in 
developing countries.3 Delay in vaccination is variable 
throughout nations. For example, a study conducted in 
the United States in 2005 used a national immunization 
survey on 14,810 children, aged 24 to 35 months, and 
found around 75% of these children had delays in one 
or more vaccinations during their first 2 years of life.6 
Similarly, a cross-sectional study in Norway in 2015 
used the Norwegian immunization registry (SYSVAK) 
reported that 44.7% of the 63,382 children below 
the age of 2 years experienced delayed vaccination.7 
Inadequate adherence to vaccination schedules was also 
found in low and middle income countries. In India, a 
cross-sectional study carried out in 2014 using in-home 
interviews reported a 94.2% vaccination coverage rate 
among 224 children aged 12-23 months of age, although 
only 32% of the children were vaccinated on time.8 
Similarly, in The Gambia in 2015, a cross-sectional 
study conducted in 4 health care centers revealed that 
of the 1,154 children (aged 12-24 months) examined, 
63.3% of them had vaccination delays in one or more 
vaccines.9 Likewise in Riyadh, Saudi Arabia, out of the 
385 children from 5 health centers, 22% experienced 
vaccination delays.10 Another study in Jeddah in 2001 
used parent interviews in a tertiary hospital found that 
91% of the 227 children, aged 2-52 months, were 
current in their vaccination schedules.11 The reasons 
used to justify the measured delays were variable and 
many factors were implicated across these studies. 
For instance, those belonging to minority groups and 
immigrants were less likely to receive their vaccination 
on time and vaccination timeliness was worse among 
those in low socioeconomic categories, those with 
mothers that had lower educational backgrounds and 
also children within larger households.8,12-17 In our 
study, we aim to determine the current rate of delayed 
vaccinations and also determine the reasons used to 
justify this practice. This information will be important 
in improving vaccination timeliness and consequently, 
the well-being of children in the future.

Methods. Ethical approval. This study was approved 
by the Biomedical Research ethics committee at the 
faculty of medicine at King Abdulaziz University in 
Jeddah, Kingdom of Saudi Arabia.

Study setting. This was an observational, cross-
sectional, questionnaire-based study that was conducted 
between May 2016 and August 2017. Study sites were 
5 primary health care centers (Abdulmajeed, Madaien 
Alfahad, Alfaisalia, Almatar Alqadeem and Albawadi) 
and 2 tertiary governmental hospitals (National Guard 
Hospital and King Abdulaziz University). These sites are 
situated in different locations in Jeddah, Saudi Arabia.

Study participants. The parents of participants 
were approached and the purpose of the research was 
explained. Parents were assured that the disclosed 
information will be confidential. After giving their 
verbal consent, parents were asked to complete a 2-page 
questionnaire and guidance was offered when needed.

Vaccination schedule. The official vaccination 
schedule was enacted in 1991 by the Ministry of Health 
in Saudi Arabia. It includes 24 vaccines for the first 2 
years of life comprising one dose of Bacille-Calmette-
Guerin (BCG), one dose of Hepatitis B vaccine (HBV), 
2 doses of Hepatitis A vaccine (HAV), 4 doses of 
hexavalent vaccine (containing Diphteria-Tetanus-
Pertussis (DTaP), Hepatitis B vaccine (HBV), injectable 
polio (IPV) and Haemophilus influenzae type B (Hib) 
vaccines), 3 doses each of oral polio (OPV), 2 doses 
of rotavirus vaccines and 3 doses of pneumococcal 
conjugate vaccine (PCV). Other vaccines are one dose 
each of measles and varicella vaccines, 2 doses each of 
meningococcal (MCV) and measles-mumps-rubella 
(MMR) vaccines.18 The last modification to the 
schedule was in 2013, as they added 3 new vaccines, 
which included a third dose of the following vaccines: 
rotavirus vaccine, MCV, and MMR vaccine.19 The 
current vaccination schedule is provided by the Ministry 
of Health to all families with children and vaccines are 
offered free of charge at all levels of health care. These 
vaccinations are summarized in Table 1.

Study questionnaire. The study used a semi-structured 
28-item questionnaire. Questions were worded at a 
simple reading level in both Arabic and English. The 
study instrument was comprised of 5 sections. The 
first examined the child’s personal information such 
as date of birth, gender and nationality. The second 
was regarding the bio-data of the parents and inquired 
about their financial status, educational background and 
health status. The third section assessed the caretaker’s 
perspective on vaccinations and whether they presumed 
that they have vaccination delays using the Likert scale. 
The fourth section concentrated on the child’s physical 
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well-being that could affect his/her vaccination status. 
The last section focused on possible reasons for vaccine 
delays. Also, a blank space was provided for the caretaker 
to give additional reasons.

Assessment of delay. Vaccinations were considered 
delayed if they were received 30 days after the designated 
time, based on the schedule. This definition is similar 
to that used in other studies.6,7 Only the vaccinations 
of the first year of life were assessed in this study. The 
vaccination cards were assessed objectively by the data 
collectors and parents were asked directly about the 
reasons behind each existing vaccine delay. Each vaccine 
was evaluated separately while making sure that the 
child was old enough to receive it.

Analysis of data. Logistic regression was used to assess 
risk factors associated with vaccination delay. P-values 
less than 0.05 were considered significant. All analyses 
were done using the Statistical Package for the Social 

Sciences (SPSS) Version 25 (IBM Corp., Armonk, NY, 
USA).

Results. Demographics of the participants. In total, 
450 children were approached and 99 were excluded 
because of incomplete data on their vaccination card, 
missing answers in the questionnaires and/or not 
fulfilling the inclusion criteria in this study.

A total of 351 children were included in the analysis. 
Overall, the participants’ sample ages ranged between 
1-35 months (mean 10.0, standard deviation 7.3), with 
nearly equal distributions in sex. Majority of fathers 
had some level of education (345\351; 98.3%) and 
(36\351; 10.6%) of mothers were employed. Other 
socio-demographic information about the participants 
and their parents are in Tables 2 and 3.

Presence of delayed vaccinations. Overall, delayed 
vaccinations were observed in (85\351; 24.2%) of the 
sample. Most had only one vaccination delay (59\85; 

Table 1 - Primary vaccination schedule in Saudi Arabia as provided by 
the ministry of health.

Timing Vaccine name
Birth BCG, HBV1
2 months Hexa1(HBV, DTaP, HiB, IPV), Rota1, PCV1
4 months Hexa2(HBV, DTaP, HiB, IPV), Rota2, PCV2
6 months Hexa3(HBV, DTaP, HiB, IPV), OPV1, PCV3
9 months Measles, MCV1
12 months OPV2, MMR1, PCV4, MCV2
18 months OPV3, DTaP, Hib, MMR2, varicella, HAV1
24 months HAV2

BCG - bacille calmette guerin, 
HBV - hepatits B vaccine, DTaP - diphtheria-tetanus-acellular pertussis, 
Hib - haemophilus influenzae type B vaccine, Rota - rotavirus vaccine, 
PCV - pneumococcal conjugate vaccine, IPV - injectable polio vaccine, 

OPV - oral polio vaccine, MMR - measles-mumps-rubella vaccine, 
HAV - hepatitis A vaccine, MCV - meningococcal vaccine

Table 2 - Socio-demographic characteristics of participants (N= 351).

Demographics n (%)
Age

12 months and below 238 67.8
Above 12 months 113 32.2

Sex
Male 174 49.6
Female 177 50.4

Nationality
Saudi 181 51.6
Non Saudi 170 48.4

Weight below 2.5 49 14.0
Weight above 2.5 302 86.0

Table 3 - Socio-demographic characteristics of participants (N=351).

Demographics n (%)
Mother’s age

< 25 107 30.5
26-35 205 58.4
> 35 39 11.1

Mother’s educational level
Not educated 10 2.8
Below high school 171 48.7
High school and above 170 48.4

Mother’s employment status
Employed mother 36 10.3
Non-employed 315 89.7

Father’s age
< 25 11 3.1
26-35 223 63.5
> 35 117 33.3

Father’s educational level
Not educated 6   1.7
Below high school 168 47.9
High school and above 177 50.4

Father’s employment status
Employed father 342 97.4
Non-employed 9   2.6

Family income/month
Less than 5,000 SR 135 38.5
Between 5,000-10,000 SR 145 41.3
Between 10,000-25,000 SR 57 16.2
More than 25,000 SR 14   4.0

Number of Children
Only one child 94 26.8
Two to four children 217 61.8
Five or more children 40 11.4
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69.4%), while (26\85; 30.5%) had delayed vaccination 
on multiple occasions. Delays were assessed using the 
children’s vaccination card and were found to occur 
most frequently for MMR, 4th dose of PCV, 2nd dose 
of MCV, and the 2nd dose of OPV in (19\125; 15.2%), 
followed by the third dose of Hexa, third dose of PCV 
in (203\226; 10.2%). Further details are present in 
Table 4.

Factors associated with delay. Factors associated 
with delayed vaccination were fathers’ employment 
status, fathers’ educational level, mothers age, low 
family income and household size. In the multivariate 
analysis, increasing number of children was found to 
be independently associated with delayed vaccinations. 
(Table 5)

Reported reasons for vaccinations delay. Reported 
reasons by the parents to justify the delays are summarized 
in Figure 1. It demonstrates that traveling at the time 
of vaccination was the most common reason for delay 
(31\142; 21.3%), followed by the unavailability of the 
vaccine in the health care facility (22\142; 15.5%) and 
transportation issues (20\142;14.1%). Further details 
are presented in Figure 1.

Discussion. Our study was conducted to assess 
the vaccination delay rate in Jeddah, Saudi Arabia and 
to evaluate the factors and reasons contributing to 
vaccination delay among children younger than 3 years.

The vaccination delay rate observed in this study 
was 24.2%. Higher delay rates have been reported in 
international studies.6-9 A study done in India on 25,517 
children below the age of 5 revealed that over 50% of 
them had delays.20 Yu Hu et al21 had conducted cluster 
surveys on 2,772 children between 24-35 months in 
China and discovered that age-appropriate vaccinations 
ranged between 25.4% for BCG to 91% for OPV1. 
A possible explanation for the larger difference is that 
both of the previous studies were either records-based 
or conducted through home visits, therefore, they were 
more likely to discover patients with delays. Also, our 
sample size is relatively smaller and that could have 
resulted in an underestimation of the problem.

However, on the national level, a similar study 
conducted in Riyadh, Saudi Arabia in 1992 on 383 
children demonstrated a close vaccine delay rate of 
22%.10 On the other hand, a previous study done in 
Jeddah during 2001 had a delay rate of 9%.11 The 
difference in delay rates compared to our study may 
be explained by the observation that the mean age of 
their participants was 3.4 months, which suggests that 
children in their sample had less opportunity to miss 
their vaccines. Also, the number of required vaccines 
per visit has increased since 2001, which could lead to 
more incidents of unavailable vaccines at the health care 
facilities at scheduled time of vaccinations or increases 
in the number or intensity of adverse events experienced 
by participants following vaccination.

Furthermore, it was observed that vaccines received 
at the age of 12 months (MMR, 4th dose of PCV, 2nd 
dose of both MCV and OPV) were the most delayed 
vaccinations. This is similar to an Iranian study done in 
2011 on 2,460 children, which revealed that most delays 
occurred for the 12th month vaccine (MMR)(9%).22 

Table 4 - Details of vaccinations timeliness based on the vaccinations 
cards.

Timing based 
on schedule 

Vaccination 
name

Received on time Delayed

n (%) n (%)

Birth BCG 337\351 96 14\351 4

HBV 340\351 96.9 11\351 3.1

2nd Month Hexa1 305\336 90.7 31\336 9.2

PCV1 305\336 90.7 31\336 9.2

Rota1 305\336 90.7 31\336 9.2

4th month Hexa2 273\285 95.7 12\285 4.2

PCV2 274\285 96.1 11\285 3.9

Rota2 274\285 96.1 11\285 3.9

6th month Hexa3 203\226 89.8 23\226 10.2

PCV3 203\226 89.8 23\226 10.2

OPV1 204\226 90.3 22\226 9.7

9th month MCV1 157\172 91.3 15\172 8.7

Measles 156\172 90.7 16\172 9.3

12th month OPV2 106\125 84.8 19\125 15.2

PCV4 106\125 84.8 19\125 15.2

MCV2 106\125 84.8 19\125 15.2

MMR 106\125 84.8 19\125 15.2

BCG - Bacille-Calmette-Guerin, HBV - Hepatitis B vaccine, 
Rota - rotavirus vaccine, PCV - injectable polio vaccines, 

OPV - oral polio vaccines, MCV - meningococcal vaccines, 
MMR - measles-mumps-rubella vaccines

Figure 1 - Reasons given by parents for vaccination delay.
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Similarly, a systematic review done assessing timeliness 
of vaccinations in 31 low and middle income countries 
showed that only 38% of children received timely 
vaccination with the third dose of polio vaccine.23 This 
could be because final doses of vaccinations are more 
likely to be received with delays, also, as discovered in 
other studies, the more side effects children experience 
as a result of previous vaccines (such as swelling at 
the site of injection, fever and pain), the more likely 
for caregivers to consider skipping the upcoming 

vaccinations.9 In this study, about 10% of parents stated 
that their children experiencing post-vaccination fever 
was the reason for encountering vaccination delay.

The only factor that was independently significant 
in relation to the presence of delay was the household 
size. These results were also reported in studies done in 
Greece and Argentina.15,24 This could be because the 
more members in the family, the more responsibilities 
for the caregiver. In this study, about 8% of parents 
admitted that they could not find time to allocate 

Table 5 - Factors associated with delayed vaccination of any vaccine.

Variables n Unadjusted
 OR (95% CI)

P-value Adjusted
 OR (95% CI)

P-value

Gender
Female 46/177 1 1
Male 39/174 1.22 (0.75-1.98) 0.44 1.16 (0.69-1.96) 0.58

Nationality
Non Saudi* 49/170 1 1
Saudi 36/181 1.63 (1.0-2.67) 0.05 1.56 (0.89-2.75) 0.12

<2.5 kg at birth* 11/49 1 1
>2.5 kg at birth 74/302 1.12 (0.55-2.31) 0.76 0.95 (0.44-2.03) 0.98
Mother’s age

<25* 18/107 1 1
26-35 54/205 1.77 (0.98-3.2) 0.06 1.66 (0.82-3.38) 0.16
>35 13/39 2.47 (1.07-5.70) 0.03 2.1 (0.62-7.12) 0.23

Mother’s education:
Not educated* 4/10 1 1
Up to high school 43/171 0.50 (0.14-1.87) 0.31 1 (0.23-4.28) 0.99
Higher studies 38/170 0.43 (0.12-1.61) 0.21 0.94 (0.21-4.24) 0.93
Employed mother* 10/36 1 1
Non employed 75/315 1.23 (0.57-2.67) 0.60 0.78 (0.30-1.85) 0.53

Father’s age
<25* 2/11 1 1
26-35 49/223 1.27 (0.27-6.06) 0.77 0.87 (0.13-5.92) 0.88
>35 34/117 1.84 (0.38-8.98) 0.449 0.73 (0.10-5.52) 0.76

Father’s education:
Not educated* 4/6 1 1
Up to high school 43/168 0.17 (0.03-0.97) 0.05 0.24 (0.04-1.56) 0.14
Higher studies 38/177 0.14 (0.24-0.78) 0.03 0.21 (0.03-1.46) 0.12
Employed father* 80/342 1 1
Non employed 5/9 4.09 (1.07-15.61) 0.04 3.02 (0.72-12.78) 0.13

Family monthly income (SR)
Less than 5,000 39/135 1 1
Between 5,000-10,000 26/145 0.54 (0.31-0.95) 0.03 0.70 (0.36-1.36) 0.30
Between 10,000-25,000 17/57 1.05 (0.53-2.06) 0.90 1.12 (0.50-2.52) 0.79
More than 25,000 3/14 0.67 (0.17-2.54) 0.56 0.66 (0.16-2.71) 0.56

Number of Children
Only one child* 9/94 1 1
2-4 children 64/217 3.95(1.87-8.33) <0.001 3.61 (1.60-8.10) 0.002
>5 children 12/40 4.05 (1.54-10.61) 0.004 2.79 (0.84-9.30) 0.09

CI - confidence interval, OR - odds ratio, SR - Saudi Riyal
*This category served as the reference group.
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for their childrens’ vaccinations appointments. 
Furthermore, it is worth noting that the financial status 
had no significant effect on delays in vaccinations. This 
could be because this sample was collected from primary 
health care centers and governmental hospitals, which 
offer vaccinations for free. These findings are opposite 
to what was found in other studies done in Ethiopia, 
Pakistan and Gabon.25-27 Moreover, no difference was 
found in the adequacy of vaccination between Saudi 
and non-Saudi children, which contradicts studies 
done in Pakistan and Greece that reported significant 
differences between citizens and foreigners.14,15 The 
positive observation in our study could be because the 
Ministry of Health in Saudi Arabia offers free-of-charge 
vaccinations to everyone regardless of their nationality 
or immigration status.

This study found that travelling at the time of 
vaccination is the most common reason used to justify 
vaccination delay. This reason was not significant 
in any other studies. For example, difficulties with 
appointment booking and non-febrile upper respiratory 
tract illness were the 2 common reasons for delay in the 
research done in Jeddah in 2001, while studies done 
in Karachi, Bangladesh and Burkina Faso revealed that 
the most common reason for delay is lack of time or 
knowledge among parents.11,14,28,29 It was also found 
that unavailability of some vaccinations was a major 
reason for delay in our sample, which is consistent with 
other studies conducted in Gambia, Greece, China and 
Mozambique.9,15,17,27

Study limitations. This study only included children 
who had their vaccination cards at the time of conducting 
the surveys. This may result in an underestimation of 
the vaccination delay in the sample. Furthermore, it was 
noticed that some of the vaccination cards contained 
inaccurate information that contradicted the caregiver 
knowledge, leading to an exclusion of many patients 
from the study. In addition, the sample size in this 
study is relatively small, therefore, a large-population 
based study may yield more accurate results. Lastly, 
the perception and knowledge of the caregivers were 
not assessed, which may play an important role in the 
presence of delayed vaccinations among their children. 
Finally, health care workers were not interviewed in this 
study. A study targeting their perception could explain 
the role of vaccination availability and appointments 
distribution to the presence of vaccine delay.

In conclusion, the most obvious finding to emerge 
from this study is a vaccination delay rate of 24.2%, 
which represents an alarming increase in the incidence 
of delayed vaccines. 

One of the modifiable risk factors found is the 
unavailability of vaccines at the time of appointments, 
therefore, we recommend modifications in the supply 
chain and readiness of vaccines by the Ministry of 
Health to decrease the rate of delay. Also, more awareness 
programs are recommended for parents regarding the 
importance of vaccinating their children on time in 
addition to the consequences of vaccination delay.
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