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Introduction 

Measles virus (MeV) is a highly infectious 

virus; It spreads through the respiratory system via 

respiratory droplets, and humans are the only known 

MeV reservoir [1, 2]. Wild-type measles virus 

highly replicates in lymphoid tissue, but the live 

attenuated MeV vaccine poorly replicates in 

lymphoid tissue [3]. Acute measles virus infection 

produces temporary immunosuppression, which is a 

significant cause of illness and death in children [4]. 

Indeed, the age of infection by measles varies; In 

developing countries, measles is frequently found in 

infants aged 6 months to 2 years, whereas children, 

adolescents, and young adults who have received 

vaccinations in developed countries have it. The 

MeV loses 60% of its infectivity in 3–5 days at room 

temperature. It has a 2-hour half-life at 37°C and a 

half-hour at 56°C [5]. Between 2000 and 2020, the 

annual number of projected measles deaths 

decreased by 94% saving an estimated 31.7 million 

lives. To eliminate measles in regions, all children 
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A B S T R A C T 

Background:  Measles is still an endemic disease in Iraq, although it is preventable via 

vaccination. This study aimed to evaluate the effectiveness of measles vaccine which used 

in Thi-Qar province, Iraq. Methods: The case-control study included 176 children (117 

vaccinated and 59 unvaccinated). The ELISA technique was used to detect measles virus 

IgG in children less than 13 years old. The person's informed consent was obtained. 

Results: The seroprevalence of measles virus IgG was positive in 91 (77.8%) of 117 

vaccinated children, whereas 24 (40.7%) of 59 unvaccinated children tested positive 

showing a significant difference between both groups (p value < 0.001). In the vaccinated 

group, a significant difference was observed between males and females (p value = 0.028). 

In contrast, no significant difference was found in the unvaccinated group based on the 

chi-square test. In addition, this study showed significant differences between the case and 

control groups (p value = 0.002) and male and female in the case group (p value = 0.016), 

by using t-test. The results found a weak negative correlation with IL-6 (r = -0.191, p value 

= 0.039), but no correlation with INF-γ (r = -0.095, p value = 0.311) by using Pearson 

correlation. All at a p value > 0.05. Conclusions: Findings of this study revealed that 

portion of children (22.2%) did not develop immunity against the measles virus. So, there 

must be increased efforts to achieve maximum immunization coverage, educate population 

about importance of vaccination, and perform more studies to ensure measles vaccine 

efficacy. 
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must receive two MeV vaccine doses under rigorous 

surveillance, peaking at 86% in 2019 and declining 

to 84% in 2020 due to the COVID-19 pandemic and 

vaccine coverage rate decreasing [6, 7]. 

The MeV vaccination rate was at its lowest 

level since 2008 in 2022, with approximately 83% 

of children worldwide receiving one shot by their 

first birthday through routine health services. 

Around 22 million infants skipped the 

recommended measles vaccine in 2022 [8]. The 

Immunization Agenda 2021–2030 (IA2030) uses 

measles incidence as a gauge of how effective 

vaccination programs are [6, 7]. The measles case 

fatality rate varies based on the epidemiologic 

setting, ranging from 0.2 to 29.1% [4]. Usually, only 

one dose of the measles vaccine provides 95% 

protection against measles, while a second dose 

boosts the measles vaccine's effectiveness to more 

than 99% [9]. Because of the widespread use of live-

attenuated measles vaccination, the prevalence of 

measles in wealthy nations has dropped over the last 

two decades [10]. Measles vaccine side effects are 

rare and usually self-resolving [11].  Parental 

vaccine hesitation is one of the key causes of 

inadequate measles vaccine coverage [12, 13]. 

In Iraq, MeV remains an endemic disease, 

primarily due to insufficient vaccine coverage [14].  

A study performed in the central teaching hospital 

of paediatrics in Babylon Province, Iraq, by 

Mohammed et al., concluded that the measles is still 

a serious health issue for children [5]. As well as 

according to a study by Comfort, H., et al., in Iraq, 

measles incidence was higher in areas with more 

displaced people even when vaccine coverage was 

constant, indicating that conflicts fueled the 

epidemic in ways that vaccine coverage could not 

control [15]. Despite massive efforts to eradicate 

measles from Iraq, isolated cases and restricted 

outbreaks continue to occur. Jawad, A.W., et al., 

[16]. 

A study conducted in Thi-Qar Province in 

2022 by Harbi, M.R. et a,l., discovered that the most 

common reasons for decreasing immunization 

coverage were a lack of information and attention 

from parents, as well as child sickness [17]. In 

addition to the most primary health centres (PHCs), 

in Thi-Qar Province, particularly those serving 

remote areas, have a noticeable deficiency in full 

vaccine coverage due to the fact that most families 

reside far from PHC centres [18]. Finally, a study 

was conducted to assess the vaccination coverage 

rate (VCR) for children under the age of five in 

Nasiriya 64001, Iraq, both before and after the 

COVID-19 pandemic. The VCR for measles 

decreased significantly (2018: 83.7%, 2019: 69.1%, 

2020: 63.6%; p value < 0.001) [19]. This study 

aimed to evaluate the measles vaccine efficacy in 

Thi-Qar province, Iraq, and find out the protective 

level it gives for the target group.   

Material and Methods 

A case-control study included one hundred 

seventy-six children's serum or plasma samples 

whose age is less than 13 years with a history of 

child immunization status for the measles virus that 

were collected in Thi-Qar province, Iraq. During the 

period from 1/9/2023 to 15/1/2024. The vaccinated 

group count consisted of 117 children (males 68 

children and females 49), and the unvaccinated 

group was 59 children (males 36 children and 

females 23). The personal information was obtained 

from parents and primary health centres as well, 

including age, sex, and vaccination status. The 

technique used in this research was Enzyme-Linked-

Immunosorbent assay (ELISA) to detect the 

presence of IgG of the measles virus and cytokine 

levels in clinical samples. 

Statistical Analysis: It was done by the 

IBM SPSS 26 version. Frequency and percentage 

were used for categorical data (by using the Chi-

square test) and mean and standard deviation (SD) 

for continuous data (by using t-test and ANOVA) in 

addition to Pearson correlation to assess the 

associations between variables at a p value less than 

0.05. 

Ethical approval: The study was conducted 

in accordance with the ethical principles that have 

their origins in the Declaration of Helsinki. The 

committee of researchers at the Thi-Qar Health 

Directorate (No. 2023/163 on 7/8/2023) has viewed 

and approved this study. The person's informed 

consent was obtained.  

The limitations: Any doubted case 

regarding vaccinated status were removed from this 

study 
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Results 

Demographic Statistic  

Comparison between vaccinated and 

unvaccinated children according to results 

This study has shown a significant 

difference in measles virus IgG between case and 

control groups (p value < 0.001) by using Chi-

square analysis according to results (positive or 

negative). Positive cases comprise 91 children 

(77.8%), whereas negative cases comprise 26 

children (22.2%) in the vaccinated children (case 

group). In the unvaccinated children (control group), 

there were 24 children who tested positive (40.7%) 

and 35 who tested negative (59.3%) (Table 1). 

Comparison between vaccinated and 

unvaccinated children according to sex and 

results 

According to the current study, the 

vaccinated group's measles virus IgG levels differed 

significantly from those of the unvaccinated group 

when comparing sex and results based on child 

status (within the same group). The vaccinated 

group showed a statistically significant difference 

between males and females for measles virus IgG (p 

value = 0.028). There was no significant difference 

between males and females in the unvaccinated 

group (p value = 0.068) (Table 2). 

Estimation of immune parameters 

The vaccinated and invaccinated groups. 

The current study showed that measles 

virus IgG levels were significantly higher in the 

vaccinated group than in the unvaccinated group by 

using t-test (p value = 0.002) (Table 3). 

The vaccinated group according to sex. 

The study showed that the levels of 

measles virus IgG in the vaccinated group, 

according to sex, were significantly different for 

males and females (p value = 0.016) (Table 3). 

The vaccinated group according to the doses of 

the measles vaccine 

In this study, levels of measles virus IgG 

concentration were not statistically different when 

compared between children who got one dose and 

those who got two doses (p value = 0.055) after 

getting the MMR vaccine (Table 3). 

The vaccinated group according to the age group. 

The vaccinated group's age was split up 

into five groups. There were no statistically 

significant differences between the levels of 

Measles Virus IgG (p value 0.457) (Table 4). 

The Pearson correlation between immune 

parameters. 

The parameters in this study have been 

linked to each other. It was discovered that there 

were significant differences between measles virus 

IgG and some cytokines. Measles virus IgG has a 

significant weak negative correlation with IL-6, but 

not with INF-γ. The values were for IL-6 (r = -0.191; 

p value = 0.039), and INF-γ (r = -0.095; p value = 

0.311) (Table 5). 

Table 1. The number and percentage of children's results in both groups. 

* = Significant Difference

Table 2. The number and percentage of results by sex for each group. 

* = Significant Difference NS = non-significant difference 

Parameter Child Status 
Positive Negative Total 

Chi-Square 
No. % No. % No. % 

Measles 

virus IgG 

Vaccinated 91 77.8 26 22.2 117 100 
CalX2= 23.838 

p value < 0.001* 
Unvaccinated 24 40.7 35 59.3 59 100 

Total 115 65.3 61 34.7 176 100 

Parameter Child Status Sex 
Positive Negative Total 

Chi-Square 
No. % No. % No. % 

Measles 

virus IgG 

Vaccinated 

Male 48 70.6 20 29.4 68 58.12 
CalX2= 4.856 

p value 0.028* 
Female 43 87.8 6 12.2 49 41.88 

Total 91 77. 8 26 22.2 117 100 

Unvaccinated 

Male 18 50 18 50 36 61.02 
CalX2= 3.326 

p value 0.068NS 
Female 6 26.1 17 73.9 23 38.98 

Total 24 40.7 35 59.3 59 100 
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Table 3. Estimation levels of Measles Virus IgG According to Child Status, Sex, and Doses. 

Parameters 
Mean ± S.D t-test (p value) 

Vaccinated No. 117 Unvaccinated No. 59 

Measles virus IgG 

2.38 ± 0.90 U/L 1.95 ± 0.69 U/L 0.002* 

Male No. 68 Female No. 49 

2.38 ± 0.90 1.95 ± 0.69 0.016* 

One dose of vaccine 

(n = 16 children) 

Two dose of vaccine 

(n = 101 children) 

2.04 ± 0.68 2.44 ± 0.92 0.055NS 

* = Significant Difference NS = non-significant difference 

Table 4. Measles Virus IgG in the case group according to age group. 

Age in Months Cases No. Mean ± S. D 

< 25 14 2.35 ± 0.77 

25 – 48 39 2.32 ± 0.90 

49 – 72 30 2.22 ± 0.92 

73 – 96 9 2.53 ± 0.65 

> 96 25 2.65 ± 1.02 

(ANOVA) p value 0.457 NS 
NS = non-significant 

Table 5. The Pearson correlation between the studied immune parameters. 

parameters IL-6 INF- γ 

Measles Virus  IgG 
r -0.191 -0.095 

P- value 0.039* 0.311 
*Correlation is significant at the 0.05 level (2-tailed).

Discussion 

The success of a vaccination strategy in a 

population depends on wide population coverage 

and the immune system's response to vaccines [20]. 

But waning immunity after vaccination is believed 

to be a pivotal factor in the resurgence of diseases 

[21]. A high vaccination rate and the lasting 

immunity brought about by vaccines are necessary 

to effectively control and eradicate measles [22]. 

The limitations that were included in this study were 

removing any doubted case regarding vaccinated 

status.  

Out of the 117 children who have been 

vaccinated and were involved in this study, only 91 

(77.8%) were seropositive for the measles virus, 

while 26 (22.2%) were seronegative. This is 

consistent with two studies where a portion of 

vaccinated children were seronegative [22, 23]. 

Bolotin et al., using linear regression, observed that 

measles antibodies decreased with time in 

participants who received two doses of the measles 

vaccine [24]. 

This study disagreed with a Norwegian 

study conducted that showed IgG antibody 

concentrations were ‘protective levels' for measles. 

97.1% [25], and an Indian study, the rate of 

seroprotection against the measles virus was 88.7% 

[26].  In an Argentina study, IgG titers were 92.2% 

[27]. A study was carried out in Kuwait its results 

showed that measles had the highest percentage of 

seropositive (94.6%), which was substantially 

greater in females compared to males [28]; It 

contrasts with our regarding vaccine efficacy. These 

differences may be due to the sample size, range of 

age, vaccine coverage rate, and systems of 

immunization in these countries. 

According to the results in this study, 26 

(22.2%) of the 117 children in the case group were 

seronegative. This agreed with a study performed by 

Quach, H.Q., et al., According to their findings, 

37.6% of research participants tested negative for 

measles IgG [22], and with Bolotin, S., et al., [24].  

In addition, this study agreed with a study performed 

in Iraq by Al-Hamdani, A.H., The study revealed 

that 45 (23.8%) participants were seronegative for 

measles antibodies [9].  Studies in high-income 

European countries showed that some vaccinated 

people were seronegative years later, increasing the 

measles risk. Anichini, G., et al., [29]. This may be 

due to the fact that antibody concentrations in people 
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who have had measles virus (a natural infection) last 

longer than in people who have been vaccinated 

[30].  Many researches indicate that anti-measles 

antibody levels decrease with age. This tends to 

happen faster after immunization than after illness 

[29, 31-33]. vaccine-induced measles antibodies 

declined by 0.009 per year [34]. 

This study found a significant difference 

between the case and control groups (CalX2= 

23.838, p-value < 0.001). This agreed with a Korean 

study (P- value <0·001) [35], and a Saudi Arabian 

study found a similar result (p-value = 0.0001) [36]. 

In this study, the control group found that 24 of the 

59 children of origin were seropositive for the 

measles virus IgG. The source of IgG in 

unvaccinated children is infection by the measles 

virus or from the mother (across the placenta or 

breastfeeding) [10].  Only several months after birth 

can infants be protected by maternal antibodies 

transmitted transplacentally following that, 

everyone is susceptible to the infection [30, 37]. As 

noted in measles elimination locations, maternal 

antibody levels are lower because measles does not 

spread endemically and most immunity comes from 

immunization. So, baby immunity declines earlier, 

and the susceptibility gap between maternal 

antibody degradation and baby immunization is 

larger than in the non-eliminated region [37].  Our 

study agreed with Turkey's study, Protective 

measles antibody levels were 80% in mothers and 

85% in neonates by Cetin Coban, S., et al., [38]. In 

addition, this study agreed with three studies 

performed in Babylon Province, Iraq, by 

Mohammed et al., Aljothery, A.H., et al., and 

Hasan, S., [5, 14, 39]. 

Males and females have different innate 

and adaptive immune responses. This could be 

related to hormones. Klein, S.L., et al., found that 

sex is often, but not always, a strong predictor of 

vaccine reactions; females have larger humoral 

immune responses to immunizations in most viral 

vaccines, but in the case of the MMR vaccine 

(human/antibody response and cell-mediated 

immunity; F=M) [40].  This disagreed with this 

study, which found the measles virus IgG for 

females was higher than males (p-value = 0.016). 

This difference may be due to methodology. Also, 

our study was in contrast to a study by Kennedy, 

R.B., et al., US, that found no statistically significant 

differences in antibody titer change between males 

and females (p-value = 0.15) [31]. These differences 

may be due to the fact that their findings were 

obtained from vaccinated people who had 

immunological responses to measles and were 

evaluated at two points, 7 and 17 years after 

vaccination, or perhaps because of the smaller 

cohort size. But our study compatible with Bolotin, 

S., et al., (p- value = 0.013) [24]. 

There was no statistically significant 

difference in the concentration of IgG levels 

between children who have received one dosage and 

those who have received two doses of the MMR 

vaccine (p value < 0.055). This may be due to the 

small sample size or may be due to the vaccine 

efficacy (one dose 95% and two doses 99%). It is 

consistent with the findings of Wanlapakorn, N., et 

al., [41]. But differs with Gupta, M., et al., in 

comparing children who have received one dose of 

the MMR vaccine to those who have received two 

or more doses. The children's seroprotection against 

the measles was considerably greater (P- value < 

0.001) [23]. This difference may be due to the study 

design or range of the age (5-10 years). In addition 

to contradicting Verma, S.K., et al.’s study (P- value 

< 0.001) after the second dose [26]. Perhaps 

attributable to the chosen research methodology, or 

due to the restricted age range of newborns (between 

9 and 12 months). 

The results of the study revealed that the 

levels of measles virus IgG not differ statistically 

significantly according to age group (p-value 

0.457). This agreed with Pedranti, M., et al., (p value 

= 0.105) [27]. But was incompatible with Lin, M., et 

al., Their research found a substantial difference (p-

value < 0.001). This disparity could be attributed to 

the age range (18-70 years), a sample size of (2905 

participants), or the research period from 2008 to 

2018 [42]. 

The cytokines regulate and effect the 

immunological response [43]. This study seeks to 

find a connection between interleukin 6 (IL-6) and 

interferon gamma (INF-γ) and the measles virus 

IgG. Our results showed that interleukin 6 (IL-6) has 

a negative correlation with MeV’s IgG (r = -0.191; 

p-value = 0.039). This disagreed with 

Ovsyannikova, I.G., et al., there was no evidence of 

a link between measles and IL-6 secretion (r = 

0.010; p- value = 0.80) [44]. This may be due to 

sample size, study design (cohort), people's race, 

period of study (from 2001–2007), or age of 

participants. As well as this conflicting with the 

findings of Melot, L., et al., they found that vaccine-

infected cells had higher IL-6 levels [4]. 
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Additionally, disagreed with Suwanmanee, S., et al., 

[3]. 

Interferon-γ (IFN-γ), this study revealed 

that there was no correlation between measles virus 

IgG and IFN-γ secretion (r = -0.095; p-value = 

0.311). This did not correspond with Ovsyannikova, 

I.G., et al., whose results showed evidence of a 

correlation between MeV’s IgG and IFN-γ (r = 

0.079; p- value = 0.04). This could be because 

84.9% of individuals identified as Caucasian-

American, whereas 8.2% identified as African-

American, or other causes may be present, like study 

design (cohort), sample size, period of study, or age 

of participants [44]. 

Conclusion  

Iraq, is still suffering from the appearance 

of measles from time to time. According to the 

findings of this study, which revealed that a portion 

of children did not develop immunity to the measles 

virus, their percentage was 22.2%. This may be a 

negative indicator for measles re-emerging in Iraq. 

So, there must be increased efforts to achieve 

maximum immunization coverage, educate the 

population about the importance of vaccination, and 

perform more studies in many Iraqi cities to ensure 

measles vaccine efficacy. 
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