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Abstract 
Background: The vaccine schedules recommend that children receive their vaccine at certain ages. 

The up-to-date method is used to report vaccine coverage data. According to Iraqi immunization 

schedule BCG vaccine taken by child at birth. 

Materials and Methods: A cross-sectional study was conducted in Kufa district from 1 October. 2023 

to January 25. 2024, Mothers and their children aged 12 to 23 months was included. Collected data 

using pre-tested questionnaires.  

Results: Most parents are between 20 and 34 years old. Most of the mothers were house wife, while 

the fathers with free jobs. The families in this study had sufficient income and family status was joint. 

Most parents need less than 30 minutes to reach Primary health care centers. In regards to child birth 

and sex, the majority of mothers were with completed tetanus toxoid vaccine and most of children were 

female and 1st order. Education of fathers and child’s place of birth are factors significantly associated 

with BCG vaccination status. 

Conclusion: In the Kufa region, timely BCG vaccination was less compared to the WHO 

recommendation, and father's education and place of birth were associated with the suitability of BCG 

vaccination. We need to improve the importance of timely vaccination among parents and provide the 

best ways to ensure that the child receives the vaccine immediately after birth. 
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Introduction 

Vaccination is important to prevent infectious diseases [1], and vaccination in childhood can 

affect the early development of the immune system [2]. Most neonatal deaths occur during the 

first week of life [3]. Therefore, delaying vaccination may have serious consequences [4]. 

Tuberculosis kills 1.6 million people every year and is the leading cause of death. The 

emergence of drug-resistant Mycobacterium tuberculosis (M.tb) and the coexistence of HIV-

TB co-infections have further exacerbated this situation. The Bacille Calmette-Guerin 

vaccine is the sole authorized vaccination with variable effectiveness. It is ineffective in 

treating adult pulmonary Tuberculosis [5]. About a century ago, Albert Calmette and Camille 

Guerin pioneered the development of a live vaccine. The Tuberculosis vaccination has been 

administered for several decades. The World Health Organization advises administering a 

solitary dosage of the vaccine to newborns residing in countries with higher disease 

prevalence and higher risk of infection [6]. The vaccine for children under one year old is 

given to the right deltoid muscle at birth [7]. After about two weeks, the vaccine produces a 

lump in the scrotum. A scar is left after that papule increases in size and heals slowly. If 

there is a profound immune-compromise including HIV, the vaccine is not recommended. 

The vaccine is not fully protective against the disease. In preventing meningeal and miliary 

Tuberculosis, it has been suggested that BCG is only 50%-80% effective. The effect of the 

vaccine is time limited, as it has little effect on the incidence of adulthood Tuberculosis [8]. 

BCG vaccination coverage is generally higher than other vaccines because BCG can be 

given at birth as a single vaccine [9]. Coverage assessments can give misleading information 

about disease control and Unvaccinated or under-vaccinated persons can be missed in 

immunization coverage assessments, which can lead to epidemics [01]. To ensure adequate 

protection against disease, timely vaccination is required [1].  
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If BCG vaccination is not possible at birth, it should be 

administered as soon as possible after birth without delay to 

protect the child from infection before it occurs [11]. Despite 

significant declines in vaccine-preventable diseases in Iraq, 

unvaccinated children under one year of age still pose a risk 

to the spread and maintenance of infectious diseases in Iraq 
[12]. 

A World Health Organization study estimates that there will 

be 27 TB cases per 100,000 people in Iraq in 2020. As part 

of the national expanded vaccination programme, BCG is 

administered to children within the first week of life rather 

than to children older than one year of age [13]. Due to the 

importance of BCG vaccine, we conducted this study to 

determine the adequacy of BCG vaccination age coverage 

and associated factors in Kufa District, Najaf Governorate in 

Iraq. 

 

Methodology  

Study design and setting 

The PHC-based cross-sectional study was conducted from 

1October, 2023to 25January, 2024. This study was 

conducted in Kufa District, Government of Najaf, and Iraq. 

The purpose of this study was to assess the adequacy of 

BCG vaccination age coverage and identify associated 

factors in the Kufa district of Najaf Government, Iraq. 

 

Sample size and sampling method 

Sample size was determined using the formula for a single 

population proportion. The margin of error was 5%, the 

confidence level was 95%, the age-appropriate vaccination 

coverage was 50%, the non-response rate was 10%, and the 

final sample size included 388 children and their mothers. 

Systematic sampling technique was used to select the 

required number of children from each primary health care 

center using specific children in the vaccination session as 

the sampling frame. 

Data collection tools and techniques 

Data were collected through personal interviews. The 

questionnaire included questions on utilization of maternal 

health services, sociodemographic and economic aspects, 

and vaccination status of children (including non-

vaccination and delayed vaccination). Use vaccination cards 

to collect data on children's vaccination status. 

 

Data analysis 

We entered data using the SPSS program and then analyzed 

the data using descriptive statistics to determine percentages 

and frequencies. Chi-square tests describe statistical 

associations between socioeconomic and demographic 

factors and appropriateness of BCG vaccination. 

 

Ethical consideration  

All participants had their verbal consent taken at the setting. 

Before starting this work, an official agreement from the 

Directorate of Health was appointed. 

 

Results  

The majority of parent age were between 20-34 y. Most of 

mothers were married and in term of education most fathers 

and mothers were had primary education. Majority of father 

occupations were free jobs 225(57.9%) while most of 

mother were house wife 334(86.1%). families in this study 

had sufficient income and regarding to family status were 

212(54.6%) single and 176(45.3%) joint. 327(84.3%) were 

Most parent need >30 min to reach Primary health care 

centers. Regarding to child birth and sex most were female 

and 1st order, and mothers were had planned pregnancy 251 

(64.6%), with 159(40.9%) regular ANC attendance and 

majority of mothers were with completed tetanus toxoid 

vaccine as shown It is listed in [Table 1]. 

 
Table 1: Socio-economic and demographic variables 

 

Variable Category N Percentage 

age group of father (years) 

< 20 12 3.0 

20-34 259 66.7 

35 and more 117 30.1 

age group of mother (years) 

<20 73 18.8 

20-34 258 66.4 

35 and more 57 14.6 

Marital status 

married 360 92.7 

divorced 10 2.5 

widowed 1 0.2 

separated 17 4.3 

Education of father 

illiterate 30 7.7 

Read & write 43 11.0 

Primary school 160 41.2 

 
Secondary school 73 18.8 

University & above 82 21.1 

Education of mother 

illiterate 18 4.6 

read and write 43 11.0 

primary school 144 37.1 

secondary school 86 22.1 

University and above 97 25 

Occupation of father 

government employee 130 33.5 

self-employed 15 3.8 

free job 225 57.9 

private employee 16 4.1 

other 2 0.5 

Occupation of mother House wife 334 86.0 
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government employee 45 11.5 

private employee 7 1.8 

other 2 0.5 

Family income 
sufficient 265 68.2 

insufficient 123 31.7 

Family status 
single 212 54.6 

joined 176 45.3 

Family size 

<5 98 25.2 

5-10 213 54.8 

5 and above 77 19.8 

Number of children 
3 and less 278 71.6 

More than 3 110 28.3 

Time to PHCC 
<30min 327 84.2 

≥ 30min 61 15.7 

Pregnancy status 
Planned 251 64.6 

unplanned 137 35.3 

ANC attendance 

regular 159 40.9 

irregular 84 21.6 

in need 92 23.7 

Seek medication 53 13.6 

TT status 

Complete 255 65.7 

Uncomplete 88 22.6 

Don’t know 44 11.3 

None 1 0.2 

Sex of child 
Female 201 51.8 

Male 187 48.1 

Child order 

1st 107 27.5 

2nd 99 25.5 

3rd 81 20.8 

4th 50 12.8 

5&above 51 13.1 

Place of birth 

home 11 2.8 

government hospital 284 73.1 

private hospital 93 23.9 

Weight at birth 
<2,500 gram 32 8.2 

≥2,500 gram 356 91.7 

 

(Figure 1) show that from all 388 children (75.26%) were 

vaccinated with BCG vaccine on time, (22.68%) were

delayed and (2.06%) were found to be unvaccinated. 

 

 

[]

[]
[]

[]

[]

[]

BCG vaccine approperiateness

unvaccianted delayed approperiate
 

 

Fig 1: BCG vaccine appropriateness 

 

Factors associated with approperiateness of BCG 

vaccination  

Factors significantly associated with age appropriate BCG 

vaccination coverage were father education and place of 

birth. fathers' age were found to be not significantly 

associated and most of their children had on time BCG 

vaccination 198(76.4%) while 57(22.0%) were delayed and 

4(1.5%) of fathers among this age group had children with 

unvaccinated BCG vaccine,similar for mothers age wherase 

201(77.9%) had on time vaccinated children, 55(21.3%) 
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were delayed and unvaccinated were 2(0.8%) see (table 2). 

father education significantly associated with BCG 

vaccination status p value (0.01) were 160(42.1) primary 

school education from them 116(72.5%) vaccinated their 

children on time, 4(2.5%) were unvaccinated and 40(25.0%) 

had delayed BCG vacciantion, fathers who had unversity 

and above educational background constitue 82(21.1) were 

71(86.6%)timely vaccination, delayed were 10(12.2%)and 

1(1.2%)unvaccinated, mothers education level and 

occupational status of parent not significantly associated 

with vaccination status for BCG vacine, this study shown 

that the age approperiate BCG vaccination coverage among 

families had sufficient income 265 (68.2) were 199(75.1%) 

from them vaccinated on time while delayed were 

61(23.0%) and 5(1.9%) unvaccinated. 123 (31.7) of 

insufficient income of families 3(2.4%) had not vaccinated 

with BCG at all, 27(22.0%) delayed and 93(75.6%) timely 

vaccination. with regarding to number of children in family 

we found that most were 3 and less child 5(1.8%) 

unvaccinated, 58(20.9%) delayed and 215(77.3%) timely 

vaccinated with BCG vaccination. [Table1 ] and[Table 2]. 

 
Table 2: Sociodemographic characteristics of the study sample by state of time appropriateness of BCG vaccine 

 

Sociodemographic characteristics 
BCG vaccine appropriateness 

Total N=388 P value 

None n=8 Delayed n=88 Appropriate n=292 

age group of father (years) 

< 20 
1 

8.3% 

3 

25.0% 

8 

66.7% 

12 

100.0% 

0.534 20-34 
4 

1.5% 

57 

22.0% 

198 

76.4% 

259 

100.0% 

35 and more 
3 

2.6% 

28 

23.9% 

86 

73.5% 

117 

100.0% 

age group of mother (years) 

<20 
3 

4.1% 

20 

27.4% 

50 

68.5% 

73 

100.0% 

0.089 20-34 
2 

0.8% 

55 

21.3% 

201 

77.9% 

258 

100.0% 

35 and more 
3 

5.3% 

13 

22.8% 

41 

71.9% 

57 

100.0% 

Marital status 

married 
7 

1.9% 

84 

23.3% 

269 

74.7% 

360 

100.0% 

0.327 

divorced 
0 

0.0% 

1 

10.0% 

9 

90.0% 

10 

100.0% 

widowed 
0 

0.0% 

1 

100.0% 

0 

0.0% 

1 

100.0% 

separated 
1 

5.9% 

 

2 

11.8% 

14 

82.4% 

17 

100.0% 

Father education 

illiterate 
3 

10.0% 

8 

26.7% 

19 

63.3% 

30 

100.0% 

0.010 

Read & write 
0 

0.0% 

9 

20.9% 

34 

79.1% 

43 

100.0% 

Primary school 
4 

2.5% 

40 

25.0% 

116 

72.5% 

160 

100.0% 

Secondary school 
0 

0.0% 

21 

28.8% 

52 

71.2% 

73 

100.0% 

University & above 
1 

1.2% 

10 

12.2% 

71 

86.6% 

82 

100.0% 

Education of mother 

illiterate 
0 

0.0% 

7 

38.9% 

11 

61.1% 

18 

100.0% 

0.375 

read and write 
2 

4.7% 

7 

16.3% 

34 

79.1% 

43 

100.0% 

primary school 
4 

2.8% 

36 

25.0% 

104 

72.2% 

144 

100.0% 

secondary school 
1 

1.2% 

21 

24.4% 

64 

74.4% 

86 

100.0% 

University and above 
1 

1.0% 

17 

17.5% 

79 

81.4% 

97 

100.0% 

Occupation of father 

government employee 
1 

0.8% 

23 

17.7% 

106 

81.5% 

130 

100.0% 

0.366 

self-employed 
1 

1.7% 

5 

33.3% 

9 

60.0% 

15 

100.0% 

free job 
5 

2.2% 

55 

24.4% 

165 

73.3% 

225 

100.0% 

private employee 
1 

6.3% 

4 

25.0% 

11 

68.8% 

16 

100.0% 
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other 
0 

0.0% 

1 

50.0% 

1 

50.0% 

2 

100.0% 

Occupation of mother 

House wife 
7 

2.1% 

79 

23.7% 

248 

74.3% 

334 

100.0% 

0.185 

government employee 
0 

0.0% 

7 

15.6% 

38 

84.4% 

45 

100.0% 

private employee 
1 

14.3% 

1 

14.3% 

5 

71.4% 

7 

100.0% 

other 
0 

0.01% 

1 

50.0% 

1 

50.0% 

2 

100.0% 

Family income 

sufficient 
5 

1.9% 

61 

23.0% 

199 

75.1% 

265 

100.0% 
0.919 

insufficient 
3 

2.4% 

27 

22.0% 

93 

75.6% 

123 

100.0% 

Family status 

single 
3 

1.4% 

52 

24.5% 

157 

74.1% 

212 

100.0% 
0.419 

joined 
5 

2.8% 

36 

20.5% 

135 

76.7% 

176 

100.0% 

Family size 

<5 
2 

2.0% 

24 

24.5% 

72 

73.5% 

98 

100.0% 

0.639 5-10 
3 

1.4% 

45 

21.1% 

165 

77.5% 

213 

100.0% 

>10 
3 

3.9% 

19 

24.7% 

55 

71.4% 

77 

100.0% 

Number of children 

3 and less 
5 

1.8% 

58 

20.9% 

215 

77.3% 

278 

100.0% 
0.313 

More than 3 
3 

2.7% 

30 

27.3% 

77 

70.0% 

110 

100.0% 

Time to PHCC 

<30min 
5 

1.5% 

76 

23.2% 

246 

75.2% 

327 

100.0% 
0.207 

≥30min 
3 

4.9% 

12 

19.7% 

46 

75.4% 

61 

100.0% 

 

In table 2 most of mothers had planned pregnancy 251(64.6) 

with regular antenatal care visits and 255(65.7) had 

completed TT status however these pregnancy related 

factors not significantly associated with appropriateness of 

BCG vaccination. Sex of child were the female and male in 

this study were nearly equal 201 (51.8%) and 187(48.1%) 

respectively and found to be not significantly associated 

with BCG vaccination status. With regarding to child s 

order results shown that most of child were first order 107 

(27.5) and most of them had timely BCG vaccination 84 

(78.5%). in term of weight most of children had normal 

weight at birth. place of birth statistically had significance 

association with appropriateness of BCG vaccination p 

value (0.019) most of deliveries occurred in government 

hospitals 284 (73.1) were 224(78.9%) with timely 

vaccination with BCG while 93(23.9) at private hospitals 

were 27(29.0%) had delayed vaccination with 61(65.6%) on 

time. unvaccinated children found to be higher in private 

hospital 5(5.4%) than government 3(1.1%) [Table1] [Table 

3].  

 
Table 3: Pregnancy related characteristics by BCG vaccination time appropriateness 

 

Pregnancy related characteristics by  

BCG vaccination time appropriateness 

BCG vaccine appropriateness total 

P value 
None n=8 

Delayed 

n=88 
Appropriate n=292 N = 388 

Pregnancy status 

Planned 
3 

1.2% 

59 

23.5% 

189 

75.3% 

251 

100.0% 
0.246 

unplanned 
5 

3.6% 

29 

21.2% 

103 

75.2% 

137 

100.0% 

ANC attendance 

regular 
3 

1.9% 

35 

22.0% 

121 

76.1% 

159 

100.0% 

0.344 

irregular 
2 

2.4% 

13 

15.5% 

69 

82.1% 

84 

100.0% 

in need 
1 

1.1% 

28 

30.4% 

63 

68.5% 

92 

100.0% 

Seek medication 
2 

3.8% 

12 

22.6% 

39 

73.6% 

53 

100.0% 

TT status 

Complete 
3 

1.2% 

56 

22.0% 

196 

76.9% 

255 

100.0% 

0.498 Uncomplete 
4 

4.5% 

19 

21.6% 

65 

73.9% 

88 

100.0% 

Don’t know 
1 

2.3% 

13 

29.5% 

30 

68.2% 

44 

100.0% 
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None 
0 

0.0% 

0 

0.0% 

1 

100.0% 

1 

100.0% 

Sex of child 

Female 
5 

2.5% 

48 

23.9% 

148 

73.6% 

201 

100.0% 
0.678 

Male 
3 

1.6% 

40 

21.4% 

144 

77.0% 

187 

100.0% 

Child order 

1st 
3 

2.8% 

20 

18.7% 

84 

78.5% 

107 

100.0% 

0.570 

2nd 
0 

0.0% 

20 

20.2% 

79 

79.8% 

99 

100.0% 

3rd 
2 

2.5% 

20 

24.7% 

59 

72.8% 

81 

100.0% 

4th 
2 

4.0% 

13 

26.0% 

35 

70.0% 

50 

100.0% 

5&above 
1 

2.0% 

15 

29.4% 

35 

68.6% 

51 

100.0% 

Place of birth 

home 
0 

0.0% 

4 

36.4% 

7 

63.6% 

11 

100.0% 

0.019 government hospital 
3 

1.1% 

57 

20.1% 

224 

78.9% 

284 

100.0% 

private hospital 
5 

5.4% 

27 

29.0% 

61 

65.6% 

93 

100.0% 

Weight at birth 

<2,500 gram 
1 

3.1% 

10 

31.3% 

21 

65.6% 

32 

100.0% 
0.417 

≥2,500 gram 
7 

2.0% 

78 

21.9% 

271 

76.1% 

356 

100.0% 

  

Discussion  

The aim of our study was to determine the age appropriate 

of vaccination coverage for BCG vaccination in children 

aged 12 to 23 months and the main factors associated with 

it, we found that from 388 child within 2 years of age 

(75.26%) were had on time vaccination, this percentage 

lower than that found by study conducted in Mongolia they 

found age appropriately vaccinated for BCG were (97.7%) 
[01].The proportion of children vaccinated with BCG on time 

was higher than in a study conducted in Bangladesh (24%) 
[05]. It may be due to the difference in geographical area and 

the resulting difference in cultures and beliefs .  

 Parent education considered one of important factors that 

affect the vaccination status as indicated by other studies [16-

18], in our research we found that father education 

significantly associated while the educational background 

for the mothers had no effect. This is in sharp contrast to the 

results of some studies, which confirmed that maternal 

education in particular is one of the most important factors 

affecting children's vaccination [19, 20] This outcome may be 

attributed to the fact that the Iraqi father bears the 

responsibility for all matters concerning the kid, including 

taking them to the primary health care center (PHCC) for 

vaccinations, thereby influencing their child's health through 

education. 

Many studies found that Place of birth found to be 

significantly associated. The mothers who get deliveries at 

public hospitals were more likely to have on time 

vaccination while private and on home deliveries had more 

delayed vaccination [21-23]. A study in Nigeria finds that 

delays in receiving the BCG vaccine are widespread among 

children born outside hospitals [24]. In this study, our 

findings indicate that individuals who gave birth at public 

hospitals had a significantly higher rate of timely BCG 

vaccination compared to those who gave birth at private 

hospitals. This discrepancy may be attributed to the fact that 

the majority of deliveries occur in government hospitals, 

where infants receive the BCG vaccination promptly after 

birth. Conversely, private hospitals do not provide any 

immunizations, and parents are directed to visit the nearest 

health center to acquire the required vaccine. As a result, 

numerous parents choose to postpone the vaccination of 

their children. 

There was no evidence of a connection between family 

income and BCG vaccination. This may be because the 

immunization is provided for free in Iraq, without any cost. 

Another Study found that the families with high income had 

more percent of being on time vaccination [25].  

The attendance of mothers at antenatal care (ANC) did not 

have any impact on the timely decision to administer the 

BCG vaccination. This lack of effect may be attributed to 

the fact that most mothers received their antenatal care from 

a specific doctor, rather than relying on primary health care 

centers. Therefore, the vaccination of their children was not 

influenced by whether or not the mothers attended ANC 

regularly at the pregnancy unit in health centers [25]. 

Other factors were not had effect on BCG vaccination were 

sex of child, birth order and number of children and it’s 

opposite to results by other studies [26-28].  

 

Conclusion  

In this study, it was discovered that over 75% of the 

children included had received the BCG vaccination in the 

correct time frame. However, this percentage is not 

acceptable, and therefore strategies need to be developed to 

ensure that all children receive the vaccine at birth. 

Additionally, it was found that the education level of the 

father and the place of birth were significantly associated 

with the timeliness of BCG vaccination. 
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