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Abstract:
Introduction:  Vaccination is one of the standards that is more successful and economically efficient in public health interventions to reduce the diseases that cause child morbidity and mortality. Aim: this study aimed to evaluate mothers' knowledge about child vaccination for children under five years at Jiblah University Hospital, Ibb, Yemen Methods: The hospital-based study included a cross-sectional approach with mothers in Yemen, Ibb as a sample for this study. Results: A total 300 mothers were recruited in this study. Majority of mothers (n=182; 62%) aged over 25 years old. The overall knowledge score of mothers regarding child vaccination, only around three fifths (n=182; 60.7%) had good knowledge. A statistically significant relationship was found between mothers' age, education level, and their total knowledge score with p<0.05. Findings revealed that majority of mothers aged over 25 years (n=153;82.3%) and less than 25 years (n=80;70.2%) have good knowledge with p= (0.044). Moreover, four fifths of mothers (n=208;80%) have good knowledge, compared to illiterate mothers (n=25;62.5%) with p= (0.028). Conclusion: Most of mothers understood the importance of vaccination in preventing diseases and reducing infant mortality, but some lacked specific knowledge about vaccine schedules, types of vaccines, times of taking vaccines and expected effects of ignoring children vaccination.
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1. Introduction:
[bookmark: _Hlk192104371]Vaccination is one of the standards that is more successful and economically efficient in public health interventions to reduce the diseases that cause child morbidity and mortality. Getting children vaccinated against fatal diseases which are preventable presents a challenge despite the availability of vaccines particularly in low and middle‐income countries [1]. According to WHO (World Health Organization) report in 2014, about 14.5 million infants did not receive an initial dose of DTP vaccine, and 6.5 million received partially vaccination doses due to low access to immunization programme and lack of other health services. There are 60% of children live in 10 countries including Yemen country [2]. Although 84% of infants (108 million) around the world have received 3 doses of diphtheria, tetanus and pertussis (DTP3) vaccine in 2023 to stop the spread of diseases [2], Yemen is still lagging behind and risking outbreaks because of low vaccination rate among infants and young children, for example, only 30% under three years were fully immunized. Moreover, immunization rates report revealed that measles, polio, and diphtheria, tetanus and pertussis (DTP) vaccinations were (41%, 46% and 55%) respectively, because many factors affected negatively on the process of vaccination such as increased poverty and contentious conflict since 2015 that led to lack of access to health care, and vaccine hesitancy that caused re-diseases [3]. All mothers' responsibilities are to protect their families and have healthy children [4]. So, mother's knowledge of the children's vaccination influences her practice and plays an important role in ensuring that the child is fully vaccinated [5]. Additionally, there are many factors associated with mothers' higher knowledge of vaccination such as age, occupation, residence, family income and level of education [6]. Therefore, this study aims to assess mothers' knowledge of children vaccination during receiving health care at Jiblah University Hospital -Ibb-Yemen. 
2. Materials and Methodology
2.1. Study Design
[bookmark: _Hlk192104412]The hospital-based study included a cross-sectional approach with mothers in Yemen, Ibb as a sample for this study.
2.2. Sample and Setting
A convenient sample was selected and contained 300 mothers who has five children or fewer. These mothers have attended maternal care and vaccination room at Jiblah University Hospital -Ibb-Yemen. The mothers who refused to participate and who do not have children under 5 years were excluded. Face-to-face interviews were conducted individually with the mothers in a separate room for participants' confidence and privacy. The data was collected from September 2023 to March 2024. 
2.3. Measure 
The questionnaire consisted of two parts. Part, one included some socio-demographic characteristics (seven items), namely, the mother's age, number of children under age 5 years, residence, marital status, level of education, work, and family income. Part two included sixteen questions to assess the mother's knowledge related to the child's vaccination.   A scoring system was collected for each question. 
Regarding the total scoring of the total number of respondents, total score which is less than 50% denoted poor level of knowledge, however, the percentage from 50% to 75% of the total score indicated a fair level of knowledge, and over 75% of the total score showed good level of knowledge.
2.4. Reliability and validity
A pilot study was conducted with 20 mothers [15%] and included in the study. The Cronbach’s alpha coefficient used by researchers for the tool was 0.89. This emphasized that the tool was highly reliable. In the current study, the instrument was designed to relate to the mother's knowledge from another study [7].  
2.5. Ethical Considerations
In this study, the ethical approval was required from the ethical committee of Jiblah University for Medical and Health Science, Ibb governorate, Yemen. The sample of mothers were informed that participation is voluntary, they can withdraw at any time during the interview. Participants were also informed that their names were not involved in the questionnaire sheet. The collection of data started after obtaining verbal consent from everyone participating in the study.  Ethical approval was granted by Jiblah University ethics board (Reference No: Nur.2024.2.5).  
2.6. Data Analysis
The findings of the current study were computed and analyzed using the Statistical Package for the Social Sciences (SPSS) 26.0 version. Thus, a descriptive statistics system, which includes frequency, distribution, mean, and standard deviation, was used to describe different characteristics. Chi-Square test was used to check the significant relation between mothers' knowledge and their some socio-demographic characteristics. P-value of less than 0.05 indicated statistical significance. 
3. Result:
The findings of the study are presented according to the mothers' demographic data and mothers' knowledge in terms of children's vaccination. 300 mothers were selected in the study at hand. Table 1 shows the distribution of some socio-demographic characteristics of Mothers, namely, age, number of children, residence, marital status, education, work and monthly family income. Mothers' ages ranged from 18-43 years.  The mean aged was 30.4±8.7 years. Slightly less than half of mothers (n=148; 48.3%) who represent have 1-2 children; followed by (n=119; 39.7%) as a percentage of the mothers who have 3-5 children and (n=36; 12%) of them have more than five children. it is also clear that more than half of mothers (n=177;59%) are resident in urban areas as compared to (n=123;41%) who live in rural areas. Majority of the mothers (n=279; 93%) are married. In regard to education level, a considerable number of mothers (n=260; 86.7%) are literate, compared to (n=40;13.3%) who are illiterate. Additionally, table 1 reveals that the percentage (n=260;86.7%) represents mothers who are housewives and do not work outside their houses whereas some of them (n=40;13.3%) have jobs.      
Table1: Distribution of Some Socio-demographic Characteristics of Mothers at Jiblah University Hospital, Ibb Governorate-Yemen 2024 (n=300) 
	Variable
	Categories
	Frequency
	Percentage (%)

	Age


	<=25
	114
	38.00%

	
	>25
	186
	62.00%

	
	[bookmark: _Hlk171605184][bookmark: _Hlk171887383]Mean±SD of age = 30.4±8.7, Range =43

	Number of Children <5 years


	1-2
	145
	48.30%

	
	3 to 5
	119
	39.70%

	
	> 5
	36
	12.00%

	Residence

	Urban
	177
	59%

	
	Rural
	123
	41%

	Marital status


	Married
	279
	93%

	
	divorced
	11
	3.70%

	
	Widowed  
	10
	3.30%

	Education

	illiterate
	40
	13.30%

	
	Literate 
	260
	86.70%

	Work

	yes
	40
	13.30%

	
	no
	260
	86.70%

	Monthly family Income (YRs)


	<60000
	56
	18.70%

	
	61000 to 90000
	187
	62.30%

	
	>90000
	57
	19.00%



Table 2:  Percentage of Mothers' knowledge about Children Vaccination at Jiblah University Hospital, Ibb Governorate-Yemen, 2024 (n=300) 
	No.
	Items of knowledge
	Female's Correct Responses

	
	
	No.
	%

	1
	[bookmark: _Hlk171869633]Has your child taken the mandatory vaccines?
	277
	92.0

	2
	[bookmark: _Hlk171869923][bookmark: _Hlk172057098]Is vaccination important for children from the first month of birth?
	273
	90.7

	3
	Does vaccination prevent your children from infectious diseases?
	284
	94.4

	4
	Does vaccination reduce infant's death and disability cases?
	277
	92.0

	5
	[bookmark: _Hlk172057407]Can vaccination keep your children healthy?
	287
	95.4

	6
	Do some vaccines cause fever and pain?
	285
	[bookmark: _Hlk171870725]94.7

	7
	Does vaccination cause cramps and rashes for your child?
	62
	20.6

	8
	[bookmark: _Hlk171872590]Can diphtheria, tetanus, and pertussis be controlled by vaccination?
	256
	85.1

	9
	Can children vaccination prevent emergence of measles?
	264
	87.7

	10
	Can hepatitis B virus be prevented by vaccination?
	234
	77.7

	11
	Does your child need vaccinations even if he/she is healthy?
	285
	[bookmark: _Hlk171874207]94.7

	12
	Do you give your child vaccines even if there are contraindications of fever and diarrhea? 
	167
	55.5

	13
	Have you ever been late in vaccinating your children?
	86
	28.6

	14
	Has your child taken all the necessary vaccines?
	274
	91.03

	15
	Have you taken maternal vaccines to protect your children from diseases? 
	203
	67.4

	16
	[bookmark: _Hlk172247556]Have you attended any health education campaign/course about vaccination? 
	186
	61.8



[bookmark: _Hlk172059790]As clearly noted above, table 2 shows the frequencies and percentages of mothers' knowledge about children vaccination. The majority of mothers (n=277; 92%) said that their children have taken mandatory vaccines. While majority of them (n=273;90.7%) know that the vaccination is important for their children from the first day of birth. Regarding prevention and control of diseases; majority of mothers assure that vaccination can prevent their children from infectious diseases, and reduce infant death and disabilities (n=284;94.4% and n=277;92.03% respectively). While more than four fifths of mothers (n=256;85.1%) mention that vaccination can control diphtheria, tetanus, and pertussis, and (n=264;87.7%) of them confirm vaccination control on measles. While most of them (n=234;77.7%) mention that hepatitis B virus can be prevented by vaccines. Majority of mothers (n=285;94.7%) state that fever and pain can accompany vaccination. Only (n=62;20.6 %) of respondents view that vaccination causes cramps and rashes, compared to (n=238;79.4%) of them who report that they do not note cramps and rashes on their children after receiving vaccines. Moreover, the majority of mothers (n=285;94.7) claim that a healthy child needs vaccination, conversely. Around two thirds (n=203;67.4%) of mothers declare that maternal vaccination is very important to protect children from diseases. More than three fifths of mothers (n=186;61.8%) attend health education about vaccination.



[bookmark: _Hlk192107595]Figure 1 shows the total score of mother's knowledge about children vaccination. We note that slightly more than three fifths of the mothers (n=182;60.7%) have good knowledge score, followed by (n=108;36%) have fair knowledge, and only (n=10;3.3%) of them have poor knowledge.  
[bookmark: _Hlk171630380][bookmark: _Hlk171869411]Table 3: The Relationship between Some Socio-Demographic Characteristics and Total Score of Mother's Knowledge about Children's Vaccinations at Jiblah University Hospital, Ibb Governorate-Yemen, 2024 (n=300)
	Variable
	Knowledge of Children Vaccination among Mothers
	Statistics

	
	Poor (14)
N (%)
	Fair (53)
N (%)
	Good (233)
N (%)
	Chi squire
	p-value

	Age

	<=25 (n=114)
	8(7%)
	26(22.8%)
	80(70.2%)
	6.256

	0.044


	>25 (n=186)
	6(3.2%)
	27(14.5%)
	153(82.3%)
	
	

	Number of Children (years)

	<=2 (n=145)
	8 (5.5%)
	30(20.7%)
	107(73.8%)
	5.786


	0.216



	3 to 5 (n=119)
	5(4.2%)
	14(11.8%)
	100(84.0%)
	
	

	> 5 (n=36)
	1(2.8%)
	9(25%)
	26(72.2%)
	
	

	Residence 

	Urban (n=177)
	8(4.5%)
	31(17.5%)
	138(78.0%)
	0.031

	0.985


	Rural (n=123)
	6(4.9%)
	22(17.9%)
	95(77.2%)
	
	

	Marital Status

	Married(n=279)
	13(4.7%)
	48(17.2%)
	218(78.1%)
	1.861


	0.761



	Divorced(n=11)
	1(9.1%)
	3(27.3%)
	7(63.6%)
	
	

	Widow (n=10)
	0(0.0%)
	2(2.0%)
	8(80.0%)
	
	

	Education 

	Illiterate (n=40)
	2(5 %)
	13(32.5%)
	25(62.5%)
	7.126

	[bookmark: _Hlk171874389]0.028


	Literate(n=260)
	12(4.6%)
	40(15.4%)
	208(80.0%)
	
	

	 Work

	s (n=40)
	1(2.5%)
	6(15.0%)
	33(82.5%)
	0.789

	0.674


	No (n=260)
	13(5%)
	47(18.1%)
	200(76.9%)
	
	

	Monthly Income (YRs)

	> 150 (n=56)
	5(8.9%)
	9(16.1%)
	42(75.0%)
	3.308


	0.508



	101 to 150(n=187)
	7(3.7%)
	32(17.1%)
	148(79.1%)
	
	

	<= 100 (n=57)
	2(3.5%)
	12(21.1%)
	43(75.4%)
	
	



[bookmark: _Hlk192109229][bookmark: _Hlk172319581]Tabe 3 shows the relationship between some socio-demographic characteristics and total score of mother's knowledge about children's vaccination. The analysis process reveals that there is a statistic significant difference between score of mothers' knowledge regarding children's vaccination and their age groups and education level. The majority of mothers aged over 25 years (n=153;82.3%) and less than 25 years (n=80;70.2%) have good knowledge with p= (0.044). More than four fifths of mothers group (n=100; 84%) who have 3-5 children have good knowledge, compared to other mothers' groups. In regard to residence, most of mothers (n=138;78% and n=95;77.2% respectively) has good knowledge about children's vaccination in urban and rural areas respectively. In addition, table 3 reveals that four fifths of literate mothers (n=208;80%) have good knowledge, compared to illiterate mothers (n=25;62.5%) with p= (0.028). 
4. Discussion: 
[bookmark: _Hlk172243626]Immunization programs have played a great role in the prevention of many diseases, particularly in children aged under five years [8]. For the purpose of successful childhood immunization, we need to raise awareness and good knowledge among parents about vaccination, particularly mothers and caregiver [9]. It is important to carry out the current study with mothers to assess their knowledge about children vaccination especially with the presence of continue conflict between parts in the country and increasing health burden with absence of quality healthcare services in Yemen [10,11]. According to UNICEF report published in 2024, it revealed that vaccination rates in Yemen are low [3]. Moreover, we found only one study which was conducted in Yemen, 2018 entitled "Knowledge and Attitude towards Childhood Immunization among Parents in Al-Mukalla, Yemen". Researchers revealed that parents had moderate score of knowledge regarding children vaccination [12]. In this study, 62% represented mothers who were over 25 years. The mean of age was 30.4±8.7 years. These results were not in the same line with another study carried out in Yemen [13]. Additionally, 48.3% of mothers had 1-2 children, 59% of them were residents in urban areas, and most mothers (86.7%) were literate. The majority of mothers knew that their children should receive mandatory vaccination. This result coincides with another study which was carried out in Saudi Arabia [7]. The majority of mothers knew that children need vaccination from the first day of birth in Erbil-Iraq [14]. This was confirmed by the majority of mothers (90.7%) in this study. Also, the study at hand have pointed out that most mothers declared that vaccination is a prevention for their children from infectious diseases, and controls diphtheria, tetanus, pertussis, and measles; this result was supported by other studies [15,16]. vaccination can cause either local side effects such as swelling, erythema and pain at the injection site or systemic side effects that may occur after vaccine injection such as fever and rash [17], in the current study, 94.7% of the mothers stated that vaccines had side effects, and this rate was found to be 88.5% in another study [18]. 
[bookmark: _Hlk172669941]In cases when vaccination leads to an increase risk for children of serious adverse reaction, the vaccines should not be administered; however, most contraindications of vaccines are temporary. Thus, children can receive vaccines late when a contraindication no longer exists [19].  In the current study, more than half of mothers (55.5%) confirmed that malnutrition, low fever and diarrhea in children are not contraindications to vaccination and thus this result was found to be 61.8% in another study [20]. The total knowledge score regarding children's vaccination revealed that 60.7% of mothers had good knowledge, which is more than another study (37.1%) carried out in Sudan [21]. Moreover, there was a statistically significant difference between the total score of mothers' knowledge and age groups; 82.3% of mothers aged over 25 years had good knowledge with p= (0.044). The previous result was supported by another study which was conducted in Benin City, Edo State, Nigeria, with p= (0.038) [22]. Finally, there was a statistically significant difference between the total score of knowledge and level of education; it is found that 80% of literate mothers had good knowledge which was in the same line with another study [23].  
5. Conclusion: 
Most of mothers understood the importance of vaccination in preventing diseases and reducing infant mortality, but some lacked specific knowledge about side effects and vaccine schedules, types of vaccines, times of taking vaccines and expected effects of ignoring children vaccination. So, a strong foundation of awareness, targeted education programs could address these gaps, particularly for younger and less educated mothers to ensure better health outcomes for children in Yemen. 
Key points
This study findings are draws up the following's points:  
1. New researches should be implemented at primary health units with health staff such as nurses to assess their knowledge regarding vaccines.
2. Emphasis on decision makers in health facilities to provide awareness sessions by showing videos regarding vaccinations.   
3. Mothers who are attend primary health care units to receive routine vaccination for their children should be educated about vaccinations by nurses' team. 
4. Encourage researchers to conduct new researches in rural areas with mothers and health care providers regarding vaccinations.
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