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ABSRTACT
Background: The SARS-CoV-2 pandemic and the COVID-19 virus, has

presented unprecedented worldwide wellness challenges, necessitating urgent

vaccine development and deployment. The emergence of multiple vaccine

platforms has required comprehensive evaluation of their real-world

performance.

Objectives: The purpose of this study was to evaluate the effectiveness,

protection, and practical outcomes of four separated COVID-19 immunization

platforms: mRNA, viral vector, protein subunit, and inactivated.

Methods: cross-sectional study was conducted involving 75 vaccinated

individuals (61 mRNA recipients, 14 non-mRNA recipients), complemented by

a systematic review of published literature. Demographic analysis revealed the

cohort was predominantly young adults (56% aged 18-25) and female (68%),

reflecting broader vaccination trends.

Results: This study compared four COVID-19 vaccine platforms. mRNA

vaccines showed highest efficacy (94-95%), lowest breakthrough infections

(21.3% vs 35.7% for others), and strong severe disease protection, but more

side effects (62.3%).

Conclusion: vaccines are crucial for reducing the risk of pandemics.
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INTRODUCTION
Ever since it first appeared in late 2019, the new coronavirus SARS-CoV-2 has

been the cause of the Corona Virus Disease (COVID-19) pandemic, which has

had a significant influence on world health, economy, and everyday life.  The

virus, which started in Wuhan, China, swiftly spread all over the world,

infecting and killing millions of people (1).  More than 5.5 million fatalities and

349 million cases were recorded globally by January 2022, highlighting the

critical need for immediate and comprehensive interventions(2) .Many other

symptoms may appear during a pandemic, including high body temperature,

coughing, difficulty breathing, lethargy, and diminished senses of taste and

smell.  Acute respiratory distress syndrome (ARDS), multi-organ failure, and

death may result from severe instances, especially in persons with preexisting

health disorders such hypertension, diabetes, and cardiovascular illnesses (3).

Many people suffer mild to moderate symptoms. (3).

An extraordinary worldwide effort was required to create vaccines in response

to the fast spread of SARS-CoV-2, which mostly transmitted by respiratory

droplets and aerosols.  Within a year of the virus's detection, the scientific

community swiftly reacted by developing vaccines using both current

understanding of coronaviruses and novel technology.  These immunizations

have been vital in halting the spread of the pandemic and lowering the rates of

serious disease and death (4).  Achieving a vaccine against COVID-19 is a

major scientific feat that has occurred in the contemporary era.  Deploying

mRNA vaccination technology on a worldwide scale was a first after decades of

research.  In clinical studies, the mRNA-based vaccines developed by Pfizer-

BioNTech and Moderna showed a 90% success rate in avoiding symptomatic

COVID-19, providing some hope among the devastating epidemic (5).
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For optimal protection against COVID-19 and to elicit higher immune

responses, it may be necessary to provide two doses of separate vaccinations.

In the case of COVID-19, for example, combining the two-dose vaccines from

Pfizer-BioNTech and AstraZeneca produces an effective immune response,

although they attack distinct portions of the viral spike (6). Up until now, these

vaccinations have only been approved for use by adults, but new study from

Pfizer on adolescents between the ages of 12 and 15 shows that the vaccine is

safe and effective even for this age range.  This age group is now eligible to

receive the Pfizer-BioNTech COVID-19 vaccination (7). But there have been

obstacles along the way of immunizations.  Efforts to achieve broad vaccination

have been impeded in many places due to vaccine hesitancy, which is fuelled

by misinformation and distrust.  Furthermore, new variations like Omicron and

Delta have emerged, which makes one wonder how long vaccine-induced

immunity will last. This, in turn, calls for booster doses and revised vaccine

formulations (8).

Multiple waves of infections have hit Iraq by mid-2021, with the Delta

variety being the most recent.  In March of 2021, the immunization drive got

underway, with vaccines mostly produced by Sinopharm and AstraZeneca.

Low vaccination rates were caused by vaccine reluctance and logistical

challenges; just 1.5% of the population received a dose by June 2021 (9).

MATERIALS AND METHODS

Research Participants and Samples
This was a cross-sectional observational study performed in order to

assess the demographic characteristics, vaccination responses, and post-
vaccination effects among participants. The study design allowed for the
collection of real-time data through the questionnaire while integrating
previously published findings to strengthen the validity of the results. The study
included 75 vaccinated individuals who were categorized into two groups: those
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who received mRNA vaccines (Pfizer-BioNTech and Moderna) and those who
received other types of vaccines (AstraZeneca, Sinovac, and Johnson &
Johnson). Participants completed the structured questionnaire, and their
responses were collected in a digital database. Data were checked for
completeness before statistical processing.

Published Data Sources
In addition to the questionnaire, relevant published literature and data

were reviewed to compare findings from the study with existing research. Data
were sourced from peer-reviewed journals, government health agencies, and
previous vaccine safety studies. These secondary data sources provided a
comparative framework for assessing vaccination outcomes.

Statistical analysis

The Statistical Package for Social Science (SPSS) edition XX was used for

data analysis.Percentages and frequency distributions were calculated for

categorical variables such as age groups, gender, vaccine type, and reported

side effects. Chi-square Test (χ²) used to assess the association between

categorical variables, such as vaccine type and reported side effects. A highly

significant result was defined as *Pvalue less than o.o5.  Using an independent

T_test to compare continuous variables when required. By integrating self-

reported data from the questionnaire with published literature, this study

ensures a comprehensive evaluation of the effects of COVID-19 vaccines,

providing insights into their safety and post-vaccination responses

RESULTS AND DISCUSSION
Demographic characteristics of vaccination participants

Regarding age groups (table 1) ,  overall, 42 (56.0%) between 18-25 years,

29 (38.7%) between 26-35 years and 4 (5.3%) more than 36 years were

included, vaccination participants with mRNA vaccine included 33 (54.1%)

between 18-25 years, 25 (41.0%) between 26-35 years and 3 (4.9%) more than
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36 years, while vaccination participants with other type included 9 (64.3%)

between 18-25 years, 4 (28.6%) between 26-35 years and 1 (7.1%) more than

36 years and there was no-significant difference in the frequency distribution of

individuals who were vaccinated according to age groups (P = 0.680).

Vaccination attendees were categorized by sexual orientation. Out of the total,

24 (32.0%) were men, and 51 (68.0%) were woman. Among those who

received the mRNA vaccine, 20 (32.8%) were male and 41 (67.2%) were

female. Among those who received the other type of vaccine, 4 (28.6%) were

male and 10 (71.4%) were female. The average frequency of the vaccination

participants did not differ significantly. according to gender (P= 0.760). This

age distribution differs from Osman et al.'s (2023) study of adolescents (12-17

years), where 40.6% were aged 12-13 years, however in aligns with Van der

Heiden et al.'s (2024) research in adult populations (ages 25-98 years) (10,11).

Suggesting that the predominance of young adults in our study likely reflects

vaccination patterns during later campaign phases when this demographic

became eligible.

Regarding gender distribution (Table 2), females represented 68.0% of

participants overall, with similar proportions across vaccine groups (67.2% for

mRNA vs. 71.4% for others, P=0.760. This supports Lazarus et al.'s (2020)

findings of greater vaccine acceptance among women, though contrasts with

Zintel et al.'s (2022) meta-analysis showing higher male vaccination intent in

certain populations [86,87. This age distribution differs from Osman et al.'s

(2023) study of adolescents (12-17 years), where 40.6% were aged 12-13 years,

however in aligns with Van der Heiden et al.'s (2024) research in adult

populations (ages 25-98 years) (12,13). Suggesting that The predominance of

young adults in our study likely reflects vaccination patterns during later

campaign phases when this demographic became eligible.
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Regarding gender distribution (Table 2), females represented 68.0% of

participants overall, with similar proportions across vaccine groups (67.2% for

mRNA vs. 71.4% for others, P=0.760. This supports Lazarus et al.'s (2020)

findings of greater vaccine acceptance among women, though contrasts with

Zintel et al.'s (2022) meta-analysis showing higher male vaccination intent in

certain populations (14,15).

Some features associated vaccination

The frequency distribution vaccination participants according to some features

are shown in table (3-3). The present results showed 22 (36.1%) of mRNA

vaccine participants with one dose, 33 (54.1%) with two dose and 6 (9.8%) with

three doses, while other type participants include 6 (42.9%) with one dose, and

8 (57.1%) with two doses, while the range of frequencies of the two groups did

not vary significantly with respect to the amount of doses. (P = 0.464).  Also,

there was non-significant differences vaccination participants according other

features.Analysis of dosing regimens (Table 3) demonstrated that 54.1% (n=33)

of mRNA recipients and 57.1% (n=8) of other vaccine recipients completed two

doses, while only 9.8% (n=6) received mRNA boosters. These findings closely

parallel Rosenblum et al.'s (2022) observation that 69.3% of their participants

received two mRNA doses (16) .The completion rates suggest good adherence to

primary vaccination schedules regardless of vaccine type.

Breakthrough infections occurred in 21.3% (n=13) of mRNA recipients

versus 35.7% (n=5) of other vaccine recipients (P=0.255). While this difference

was not statistically significant, the trend toward better protection with mRNA

vaccines is consistent with Bruxvoort et al.'s (2022) findings (17) . However, our

rates differ from both the CDC's (2021) report of 27% asymptomatic

breakthroughs and Zhang et al.'s (2022) 2.57% rate among healthcare workers
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(18,19) , possibly due to Different circulating variants during study periods ،

Variations in population exposure risks and Methodological differences in

infection detection     .Regarding safety profile, mRNA vaccines showed

significantly higher reactogenicity (62.3% vs 35.7%, P=0.070), with the most

common adverse effects being Combination symptoms

(fever/fatigue/headache/injection site swelling): 28.3%, Isolated fever: 13.3%

and Fatigue and muscle pain: 13.3% (table 3).  These findings align with

Yasmin et al.'s (2023) systematic review documenting cardiovascular

complications (20) and Chen et al.'s (2021) reports of thrombotic events (21)

associated with mRNA vaccines. The WHO VigiBase database recorded rare

thrombotic events (0.21 cases/million vaccination days) (22) . while Koh et al.

(2021) observed neurological complications in some recipients (23). According

to the duration of Adverse Effects, most reactions were transient 39.5%

resolved within 24 hours, 39.5% lasted 1-2 days and Only 5.3% persisted

beyond 5 days (table 3-3). This rapid resolution matches Alamer et al.'s (2021)

findings that 65% of reactions resolve within 1-3 days (23), though rare

prolonged cases exist as documented by Finsterer (2022) (24).

Table 1: Comparison between vaccination participants in Age group.

Study groups

Age group

18-25 years 26-35 years ≥ 36years

Groups
mRNA vaccine 33 (54.1% ) 25 (41.0%) 3 (4.9%)

Other types 9 (64.3%) 4 (28.6%) 1 (7.1%)

Total 42 (56.0%) 29 (38.7%) 4 (5.3%)
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p-value

0.680
¥

NS
n: number of cases; SD: standard deviation; †: Independent T test; ¥: Chi-square

test; S: significant at P < 0.05

Table (2): Comparison between vaccination participants in gender.

Study groups

Gender
Total p-value

Male Female

Groups
mRNA vaccine 20 (32.8%) 41 (67.2%) 61

0.760

¥

NS
Other types 4 (28.6%) 10 (71.4%) 14

Total 24 (32.0%) 51 (68.0%) 75

¥: Chi-square test; NS: not significant at P > 0.05

Table (3): Frequency distribution of vaccination participants according to some
features

Characteristic mRNA vaccine Other types

Number of dose

One dose, n (%) 22 (36.1% ) 6 (42.9%)
0.464

¥
NS

Two doses, n (%) 33 (54.1%) 8 (57.1%)

Three doses, n (%) 6 (9.8%) 0
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Infection after vaccination

Yes, n (%) 13 (21.3% ) 5 (35.7%) 0.255
¥

NSNo, n (%) 48 (78.7%) 9 (64.3%)

Side effects after vaccination

Yes, n (%) 38 (62.3% ) 5 (35.7%) 0.070
¥

NSNo, n (%) 23 (37.7%) 9 (64.3%)

Another side effects

Fever only 8 (13.3% ) 2 (14.3%)

0.225
¥

NS

Fever, fatigue, headache,
swelling at injection site

17 (28.3%) 1 (7.1%)

Fatigue, muscle pain 8 (13.3% ) 1  (7.1%)

Fever, fatigue, headache 4 (6.7%) 1 (7.1%)

Without 23 (37.7%) 9 (64.3%)

Duration of side effects

less than 24 hours 15(39.5% ) 0

0.081
¥

NS

1-2 day 15 (39.5%) 3 (60.0%)

3-5 days 6 (15.7% ) 2  (40.0%)

more than 5 days 2 (5.3%) 0

n: number of cases; ¥: Chi-square test; NS: not significant at P > 0.05.
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CONCLUSION

The study underscores The effectiveness of C0VID--19 vaccinations helps
decrease the seriousness of the outbreak,particularly in preventing severe
outcomes. mRNA vaccines demonstrated a trend toward better protection
against breakthrough infections, albeit with higher reactogenicity. The
adverse effects reported were generally mild and transient, aligning with
findings from other studies. The demographic data reflect broader
vaccination patterns, with young adults and females being well-represented
in the study.
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