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ABSTRACT

Introduction: The purpose of this study was to determine the prevalence of defaulters of immunization, and 
their associated risk factors among children age 12 to 24 months. Materials and Methods: A cross-sectional 
study was conducted in all government's maternal child health clinics in District of Kota Kinabalu, Sabah. 
Data was collected using a standardised questionnaire from July to November 2006. Results: The prevalence 
rate for defaulting immunization was 16.8% from the 315 respondents. Bivariable analysis showed various 
significant factors associated with defaulters such as mother’s employment status, family mobility, 
transportation and cost. Nonetheless, multivariable analysis showed only mother’s age, mother employment 
status and family size were the significant predictors for defaulting immunization. Immunization that had the 
highest rate of defaulters was DPT–OPV booster dose (56.6%), followed by MMR immunization (43.4 %) and 
DPT-Hib/OPV and Hep B third dose (37.7%).Conclusion:  Employed mothers with bigger family size should 
be more closely monitored and advised to reduce the chance of defaulting on the immunization. Health 
promotion activities also should focus to these groups of mothers. 
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INTRODUCTION

Immunization is the main health intervention to 
reduce child mortality. One-quarter of the 2002 
under five-mortality rate is attributable to vaccine-
preventable diseases.1 Low rates of immunization not 
only leave many young children at risk for various 
serious vaccine-preventable diseases but also serve 
as an indicator of an inadequate recipient of other 
preventive health care.2 

As part of the overall package of maternal and 
child health services in Malaysia, all children are 
provided with free immunization. It is available in all 
government health facilities where child health 
services are provided, both in rural and urban areas. 
Private sector, through private clinics and hospitals 
supplement the services.

Because of the importance of the immuniza-
tion, it is crucial that the implementation of the 
programme be monitored very closely. One of the 
challenges of this programme is a failure of receiving the 

recommended vaccination at the recommended time 
or in easier term, defaulting immunization. 

Factors influencing compliance to the recommended
immunization could be divided into client factors,
provider factors and external or environmental 
factors.3,4 Client factors include lack of knowledge 
or inaccurate perception about the importance of 
vaccines and the seriousness of the diseases 
prevented by the vaccines, socioeconomic status, 
high birth order and big family size, single parent 
and families who live in temporary housing or who 
migrate between jobs.5

The provider factors include waiting time, 
motivation of service providers, suitability of the 
timing of immunization sessions, attitude of service 
providers, reaction to side effects and charges for 
the services. The external or environmental factors 
included logistic barriers, limited accessibility
to health care due to poor roads or inadequate 
public transportation, preparedness of community for 
immunization sessions, information dissemina-
tion among the community and inter-sectoral 
collaboration. 

However, minimal research has been carried out 
to determine the factors influencing defaulters of 
childhood immunization in Malaysia, including in 
Sabah where the majority of the area still lacks 
basic infrastructure, especially in the rural areas. 
Hence, this study was conducted to determine the 
prevalence of defaulters of immunization and their 
associated factors among children from the age of 12 
to 24 months. 
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Table 1: Characteristic of the respondents
__________________________________________________________________________________

						      	 Number 			   %
_________________________________________________________________________________________
Maternal Characteristic		
	 Married / Cohabitant  				    310				    98.4
	 Single						      5				    1.6
		
Education Level		
	 No formal education				    23				    7.3
	 Primary						     86				    27.3
	 Secondary					     206				    65.4
		
Employment Status		
	 Unemployed					     241				    76.5
	 Employed					     74				    23.5
		
Children Characteristic		
	 Female						     161				    48.9
	 Male						      154				    51.1
		
Outcome 		
	 Defaulter					     53				    16.8
	 Non defaulter					     262				    83.2
______________________________________________________________________________________________

MATERIALS AND METHODS

A cross-sectional study was carried out over a 
period of five months (July to November 2006) 
in all the 10 maternal and child health (MCH) 
clinics in Kota Kinabalu district. The study 
population was all children age from 12 to 24 months 
who attended the MCH clinics in Kota Kinabalu district
for their immunization. The age group of 12 – 24 months 
was selected because most of the recommended
immunizations were for the children age less than 12 
months. 

All children age 12 to 24 months attending the 
maternal and child health clinics in Kota Kinabalu 
district were taken as the subjects. We reviewed 
the immunization status of the children using their 
immunization record from birth to their stated age. 
Children who had defaulted on one or more doses of 
vaccination from birth to their respective age were 
taken as defaulters of immunization, while those 
children whose immunization status was up to date for 
their age were taken as non-defaulters. The sampling 
was conducted using purposive sampling method. 

We collected the data through an interview with 
the mothers (respondents) of the children who
attended maternal and child health clinics for their 

immunization using a set of a standardized 
questionnaire.The  questionnaire consisted of four 
parts that covered child, maternal, family and health 
service related factors.

RESULTS

A total of 315 subjects responded to the survey. 
Table 1 shows the characteristics of the respondents. 
The mean age of the mothers who responded was 
27±6.2 years. Only five of them were single mothers 
due to divorce or living separately. A couple that lived 
together (cohabitant) were classified as married. Most 
of the mothers (65.4%) attained secondary education 
level and 7.3 % had no formal education.

For the children’s characteristics, from 315 children, 
the age ranged from 12 to 24 months with mean 
age of 17±3.9 months. Fifty-one per cent of them 
were males. Majority of them were delivered in the 
hospital with only seven delivered at home. 
Fifty-three respondents (16.8%) fulfilled the classifi-
cation of defaulters, i.e. those children who did not 
receive their recommended immunization on the exact 
date as scheduled for their age for at least one dose.
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defaulter group were married but for the non-
defaulter group, five of the mothers were single 
parents. For both groups, most of the mothers
attained secondary-level education followed by 
primary and no formal education. The proportion of 
mothers with no formal education was higher in the 
non-defaulter group (82.6%). Mother’s employment 
status showed a significant difference between the 
two groups in which 27.0% of employed mothers 
defaulted compare with 13.7% of unemployed mothers
 defaulted. (χ2= 7.193; p=0.007). 

• Socioeconomic Characteristics 

Table 3 shows that family mobility, transportation
and cost were found to be significant factors, 
whereas family size and types of family were not. 
Waiting time and bad service experienced were found 
not to be the reasons for defaulting immunization as 
none of the respondents reported to experience it. 

Multivariable Analysis

Binary logistic regression was performed to assess the 
association between the risk factors and defaulting 
immunization. Table 4 shows the results of the analysis. 
There were significant associations between default-
ers of immunization with mother’s employment status 
(OR 16.6, 95% CI: 5.6 – 49.3), family size (OR 4.1, 95%CI: 
1.2 -.14.6) and mother’s age (OR 7.4, 95%CI: 1.1– 48.2). 
Other factors did not show any significant findings.

DISCUSSION

The rate of defaulters of immunization for 
children age 12 – 24 months is this study was 16.8%. 
This figure was lower compared to other studies 
who found 27.6% and 37.0% of defaulters in their 
respective studies, both done in Nigeria.7,8 

Table 2 shows the percentage of different types of 
immunization defaulted by the children. The highest 
number of defaulters was for the booster dose of 
DPT-OPV immunization (56.6%) followed by MMR 
immunization (43.4%). The rate of defaulters for 
measles immunization was 24.5%.

The recommended age for measles vaccina-
tion in Sabah at six months is different from 
Peninsular Malaysia because of the higher incidence of 
measles in Sabah.6 Among the doses of Hepatitis 
immunization, the third dose has the most 
defaulters (37.7%) followed by the second dose 
(5.7%) while there were no defaulters for the first 
dose. The rate of defaulters for DPT-Hib1 + OPV1 
was 9.4%, followed by the second dose (20.8%) and 
the 3rd dose (37.7%). These results showed that 
repeated dose of a vaccination increased the rate of 
defaulting subsequent dosages.

Characteristic of Defaulters

• Child Characteristics

There were more male children in the defaulter 
group compared with the non-defaulter group, 
but the difference was not statistically significant. 
There were six home deliveries in the non-default-
er group compared to only one in the defaulter 
group, but the different was not significant. There 
was no significant difference in terms of the health 
status of the children during the immunization 
period (p = 0.056). All the children in the non-
defaulter group were healthy, whereas, two 
children in the defaulter group were unhealthy with 
fever or diarrhoea symptoms while attending the 
immunization session. 

• Maternal Characteristics

There was no significant difference in terms of 
age (t = 1.07, p = 0.285) between mothers of the 
non-defaulter (mean age was 28 ± 6.1), and mothers
in defaulter group (29 ± 6.7). All the mothers in 

Table 2: Defaulters of Immunization according to Type of Vaccine
_________________________________________________________________________________

Type of Vaccine 		     Recommended age given 		 Percentage of defaulting
				                 (months)
_________________________________________________________________________________

Hepatitis B – 2nd dose				    2					     5.7
Hepatitis B – 3rd dose 				    5					     37.7
DPT-Hib-OPV – 1st dose				    2					     9.4
DPT-Hib-OPV – 2nd dose				    3					     20.8
DPT-Hib-OPV – 3rd dose				    5					     37.7
Measles (Sabah only)				    6					     24.5
MMR						      12					     43.4
DPT- OPV booster dose				    18					     56.6
_____________________________________________________________________________________________
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Table 3: Child, Maternal and Socioeconomic Characteristics of Defaulters and Non-Defaulters of 
Immunization
____________________________________________________________________________________
Factors				   Defaulter	 Non–Defaulter (n=262)		 Statistic	 p value
				    (n=53)		
______________________________________________________________________________________________
Maternal Age (years)
	 (mean ± sd)		  29 ± 6.7		  28±6.1			   t=1.070		 0.285
				  
Education level [n(%)]				  
	 No Formal Education	 4 (17.4)			  19 (82.6)		  χ2= 0.680	 0.712
	 Primary 		  17(19.5)          		   70(80.5)                    		
	 Secondary 		  32(15.6)          		  173(84.4)                  		
Marital status				  
	 Married			  53(17.1)         		  257(82.9)               			   0.791

	 Single			   0			   5(100)                      		
Employment 				  
	 Unemployed		  33 (13.7)          		 208 (86.3)  		  χ2= 7.193	 0.007*
	 Employed 		  20 (27.0)            	 54 (73.0)              		
				  
Child gender				  
	 Male			   30(19.5)		  124(80.5)		  χ2= 1.518	 0.218
	 Female			  23(14.3)		  138(85.7)			 
Health status of child				  
	 Healthy			  51(16.3)		  262(83.7)				    0.056 
	 Unhealthy 		  2(100.0)		  0(0.0)		
Place of delivery				  
	 Hospital		  52(16.9)		  256(83.1)				    >0.999 
	 Home			   1(14.3)			   6(85.7)			 
Family Mobility				 
	 Yes			   17(100.0)		  0(0.0)					     <0.0001* 
	 No			   36(12.1)		  262(87.9)		
Family Type				  
	 Nucleus 		  34(16.7)		  170(83.3)		  χ2= 0.0104	 0.919
	 Extended 		  19(17.1)		  92(82.9)		
Family Size (members)				  
	 > 5 			   46(16.5)		  233(83.5)		  χ2 =0.1992	 0.3277
	 ≤ 5 			   7(19.4)			   29(80.6)		
Transportation				  
	 Available		  5(100.0)		  0(0.0)					     0.0002*	
Unavailable 			   48(15.5)		  262(85.5)		
Cost problem 				  
	 Yes			   5(100.0)		  0(0.0)					     0.0002*

	 No			   48(15.5)		  262(85.5)
____________________________________________________________________________________
*p <0.05 was taken as significant, Fisher exact test (2 tails)

Table 4: Factors associated with defaulters of immunization – multivariable analysis 
_________________________________________________________________________________

Variables		  Beta	 SE	 Wald stats	 p value*	 Odds Ratio*	 95% CI
_________________________________________________________________________________
Constant		  -4.088	 0.518	 62.185		  0.000		  0.017	
Employed Mothers	 2.807	 0.557	 25.425		  0.000		  16.564		  5.563 – 49.325
Family Size		  1.412	 0.648	 4.753		  0.029		  4.105		  1.153 – 14 .612
Maternal Age		  2.003	 0.956	 4.396		  0.036		  7.413		  1.139 – 48.234
Cost			   25.102		  0.000		  0.999		
Transportation		  25.291		  0.000		  0.999		
Family Mobility		 25.073		  0.000		  0.998		
Unhealthy Child		 25.291		  0.000		  0.999
_____________________________________________________________________________________________
*Binary logistic regression test – enter method, SE: standard error, CI: confidence interval
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This study found that DPT–Hib booster dose 
(56.6%) was the most frequent immunization 
defaulted. The commonest reason given by the 
mothers was that they assumed immunization 
completes once the child reaches one-year-old.  They 
were not aware of the booster dose of DPT-OPV at 
one and a half years old, which is six months away 
as compared to the other immunization schedule.

MMR was the second immunization most defaulted 
in this study (43.4%). Parents assumed that MMR 
immunization was an alternative for measles 
immunization that was given at six months of age 
and therefore, thought that it was not compulsory 
for their children to get the MMR immunization. 
DPT-Hib, OPV and Hep B third dose had the highest 
defaulters (37.7%) when compared to the 1st and 2nd 
doses.

Characteristics of Defaulters

Similar to other studies, genders, methods and place 
of birth were found not to be a significant factor in 
this study.9 Majority of the children who defaulted 
immunization was delivered in hospitals (98%) and 
six out of seven were delivered at home (85%). 
Only two children (38%) among the defaulters were 
unhealthy (fever with temperature more than 380C) 
during the immunization schedule, different from 
the study done in Milwaukee that found 60% of the 
children were not immunized up to date as they were
unhealthy on the day of scheduled immunization.9

Marital status, maternal age and mother’s 
education level were found to be non-significant 
as compared to other studies.3,10 The difference 
could be caused by different study population or 
limited sample size. Mother’s employment status 
was found to be significant in this study, and this 
finding is also different compared to other studies.11,12 
Twenty-seven percent of employed mothers default-
ed compared to only 13.7% of unemployed mothers.

For the socioeconomic characteristic, bivariate 
analysis showed family mobility, transportation 
and cost were found to be significant determinants
(Table 3). This finding was similar with other 
studies.13,14  However, Yawn reported that cost 
was not an important barrier for immunization.13 
Transportation and cost for immunization were the 
two main outcome expected in this study because 
the poverty level in Sabah has increased further 
from 9.8% in 1999 to 11.6% in 2004.15  On the other 
hand, waiting time and previous bad experiences at 
clinics were not the reasons to default immunization 
in this study, unlike reported by other studies.16,17 

Multivariate analysis was conducted to find the 
important determinants while adjusting for other 
factors. It was found that mother’s employment, 
family size and maternal age were the only significant
factors after adjusting for other variables (Table 

4). This study found that those factors can explain 
65.8% of the variation in the factors influencing 
immunization defaulters. Mother’s employment was 
not reported as significant factors before,4,11 but 
family size was previously reported as a significant 
reason for suboptimal vaccination.18,19 This paper is 
also in accordance with other studies that showed 
maternal age as a significant factor for defaulting 
immunization.11,14

The conclusion of this study should have taken into 
consideration limiting factors such as the adverse 
immunization experiences inflicted on the 
babies and mothers. As mentioned in other studies,3 
emotional distress by permitting the infliction of 
pain on the babies and their dissatisfaction with the 
process of immunization contributes to the default 
behaviour and forgetfulness among mothers, which is
the commonest reason for defaulting immunization.8 
These factors may have an influence on this study 
outcome.

CONCLUSION 

Reasons influencing defaulting immunization were 
mother’s employment status, family size, and 
mothers’ age. Parents should realise the importance of 
bringing their children for immunization according 
to the schedule. To reduce the prevalence of the
immunization defaulter, mothers with these profiles
need to be given more support and should be 
monitored closely. 
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