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Abstract 

 

 Article Info 

 

Background: Given the importance of the effectiveness of vaccination in terms of mitigating the 

severity of COVID-19 and mortality, knowledge of the effect of the vaccine on the severity of 

COVID-19 in communities is essential. Thus, the purpose of this study was to ascertain the effect 

of COVID-19 vaccine on the severity of the COVID-19 in southeastern Iran.  

Materials and Methods: A case–control study of a total of 1520 adults aged >18 years was 

conducted in Bam County to assess the association between hospitalizations due to COVID-19 and 

previous vaccination with existing vaccines (including Sinopharm, AstraZeneca, and CovIran 

Barkat) in the country. Multinomial logistic regression was employed, and odds ratios (OR) and 

95% confidence intervals (CIs) were calculated. 

Results: After controlling for potential confounders, multinomial logistic regression indicated that 

COVID-19 vaccination lowered the likelihood of hospitalization for men and women in temporary 

wards (ORmen=0.22 vs ORwomen=0.34), general wards (ORmen=0.25 vs ORwomen=0.31), and 

intensive care units (ORmen=0.47 vs ORwomen=0.77) (P<0.001). The odds ratio of hospitalization 

in all wards diminished for men and women who had received Sinopharm or AstraZeneca and for 

women who had received the Barkat vaccine, while only a significant difference was detected in 

the reduction among patients who had received the Sinopharm vaccine (P<0.001).  

Conclusion: The results revealed that vaccination is related to diminished severity of the disease in 

the hospital. Thus, efforts to increase the vaccinated population can reduce the severity of COVID-

19 and might decreasae the need for intensive care in hospitals. 
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Introduction 

Over the past few years, the severe acute respiratory 

syndrome coronavirus-2 (SARS-CoV-2) pandemic has 

resulted in high morbidity and mortality worldwide, so it 

has become one of the most important public health 

challenges [1,2]. As of 6 March 2023, there were 

759,408,703 confirmed cases of COVID-19, including 

6,866,434 deaths, with a total of 13,229,471,213 vaccine 
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doses  administered [3], particularly for elderly people 

and those with underlying disease who are highly 

vulnerable to coronavirus disease 2019 (COVID-19) [1]. 

Thus, governments have implemented many strategies to 

prevent further infections and control the pandemic. One 

of the most common strategies is vaccination against 

SARS-CoV-2 [1,4-5]. 

 In spite of the rapid rollout of vaccines, the emergence 

of new SARS-CoV-2 variants, such as Omicron, has 

challenged vaccine effectiveness, as these strains present 

greater immune escape [6]. While clinical trials and 

observational studies have demonstrated that vaccination 

lowers the risk of severe outcomes, such as 

hospitalization, intensive care unit (ICU) admission, and 

death [7–9], the degree of protection varies across 

vaccine types and falls over time [8]. For example, after 

four months, the effectiveness of the Pfizer and Moderna 

vaccines against severe disease declined to 

approximately 84% and 92%, respectively [9,10]. 

Likewise, a 2021 review reported that AstraZeneca, 

Sputnik V, and Sinopharm vaccines exhibited high 

effectiveness in preventing severe disease requiring 

hospitalization [11]. 

However, despite these findings, evidence remains 

limited and region-specific variations are insufficiently 

explored. For example, a large cohort study conducted in 

Shiraz reported reductions in hospitalizations of 71.9%, 

81.5%, 67.5%, and 86.4% following complete 

vaccination with Sinopharm, AstraZeneca, Sputnik V, 

and CovIran Barkat, respectively, along with an 85% 

reduction in mortality [12]. Another study among health 

care workers in northern Iran demonstrated strong 

immunogenicity of the Sputnik V vaccine [13]. 

Nonetheless, these studies have not fully addressed the 

heterogeneity of COVID-19 outcomes across different 

provinces, where social, economic, and cultural factors 

may affect both vaccination coverage and disease 

severity. In particular, southeastern Iran, including 

Kerman Province, has been underrepresented in previous 

research.  

In order to address this gap, the present case–control 

study aimed to ascertain the effectiveness of COVID-19 

vaccines in lowering the severity of disease in Kerman 

Province, southeastern Iran. In this study, severity was 

defined as hospitalization in temporary wards, general 

wards, intensive care units (ICUs), and death. Through 

adjusting for comorbidities, our study seeks to provide a 

clearer understanding of the preventive effect of 

vaccination across this specific regional context. 

 

Materials and Methods 

The present study was undertaken on COVID-19 patients 

who were hospitalized at hospitals affiliated with the 

Bam University of Medical Sciences at late 2022 and 

early 2023. A case‒control method was applied to 

appraise the relationship between hospitalization due to 

COVID-19 and previous vaccination with existing 

vaccines (Sinopharm, AstraZeneca, and Barkat) in the 

country. In this analysis, the case group consisted of 

patients with severe illnesses who were hospitalized, 

while the control group included participants from 3 

different sources. We included control group 1 (patients 

with COVID-19 who received outpatient services), 

control group 2 (patients with COVID-19 admitted to the 

general ward), and control group 3 (patients hospitalized 

for other reasons but not for COVID-19). For comparing 

patients in different groups, patients with a history of 

previous vaccination were asked about, whereby the 

chances of disease occurrence and severe disease were 

measured. Since the underlying disease affects disease 

severity and subsequent death, control and case groups 

were monitored for four underlying diseases, namely, 

hypertension, diabetes, cardiovascular disease, and lung 

disease. In order to eliminate the effect of age, in addition 

to group matching at the time of analysis, age was also 

controlled for. 

A total population >18 years admitted to the hospital 

were screened through daily review of hospital admission 

reports and medical records. Patients with COVID-19 

who were admitted with a clinical syndrome 

corresponding to acute COVID-19 and whose molecular 

or antigen test results were positive within 10 days after 

the patient’s onset of symptoms were included in the case 

and control groups. All samples were collected over 3 

consecutive months, and missing information related to 

vaccination and underlying diseases was obtained 

through interviews with patients or, in cases of death, 

with their families. A lack of consent to participate in the 

study was considered an exclusion criterion. 

Trained staff collected demographic, clinical, and 

laboratory data from participants (or proxies) through 

standardized interviews (for which the type of question 

was clear and the interviewer was not allowed to ask 

questions other than what was predetermined), with 

medical records reviewed. Details of COVID-19 

vaccination, including date and place, vaccine products, 

and number of doses received, were determined via a 

systematic process involving a patient interview or proxy 

and source verification. The document sources included 

vaccination cards, hospital records, and government 

vaccination records. 

The primary characteristics of the patients are described 

using descriptive statistics such as the mean ± standard 

deviation (SD) and frequency (percentage). A chi-square 

test was employed to compare the frequency distribution 

of hospitalized patients in different wards according to 

patient characteristics, with a one-way ANOVA utilized 

to compare the age differences among hospitalized 

patients in different wards. Multinomial logistic 

regression was applied, and adjusted odds ratios (aORs) 

with 95% confidence intervals (CIs) were calculated.  

A multinomial logistic regression model was used to 

estimate the adjusted odds ratios (aORs) of 
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hospitalization severity among vaccinated and 

unvaccinated patients. The model adjusted for age, sex, 

comorbidities (hypertension, diabetes, cardiovascular 

disease, and lung disease), as well as timing of 

vaccination (time since last dose). All patients were 

recruited from the same regional healthcare system, 

which lowered variability in access to healthcare. 

Socioeconomic status was not available for all 

participants and thus could not be statistically adjusted. 

In the multinomial regression model, ICU admission was 

defined as the reference category for comparison. 

The outcome variable was defined as disease severity, 

classified into four levels: (1) outpatient/temporary ward, 

(2) general ward admission, (3) intensive care unit (ICU) 

admission, and (4) death. Multinomial logistic regression 

allowed comparison of the odds of each severity category 

across vaccinated and unvaccinated patients. 

We evaluated sample size adequacy for the multinomial 

logistic regression model based on the number of 

predictor parameters and the events-per-parameter (EPV) 

rule. The model included 10 predictors: age, sex, four 

comorbidities (hypertension, diabetes, cardiovascular 

disease, and lung disease), time since last vaccination, 

and three dummy variables for vaccine type (Sinopharm, 

AstraZeneca, Barkat, with “unvaccinated” as the 

reference). The outcome had three categories (outpatient, 

general ward, ICU as the reference), leading to two logits. 

Using the commonly applied EPV = 10 rule of thumb, 

approximately 10×p=10010 \times p = 10010×p=100 

events were required per logit. In our sample, the smallest 

category (ICU, n = 283) provided around 28 events per 

parameter, well above the recommended threshold. Thus, 

the available sample size was considered sufficient for 

stable model estimation. 

 

Results 

Of the 1520 patients included in this study, 573 (37.7%) 

were outpatients (temporary hospitalization), 664 

(43.7%) were in the general ward, and 283 patients 

(18.6%) were admitted to the ICU. The mean age of the 

patients was 46.23 ± 17.13 years, with the majority of the 

828 (54.5%) patients being women. PCR was positive for 

1181 (77.7%) patients. Of all patients, 811 (53.4%) had 

not received any dose of the vaccine, 288 (18.9%) had 

received one dose, 48 (27%) two doses, and 10 (0.7%) 

three doses. The initial characteristics of the patients 

according to hospitalization status are reported in Table 

1. 
 

Table 1. Characteristics of the hospitalized participants according to severity of COVID-19 in COVID-19 patients, southeastern Iran, 

2022-2023 

P-value 
ICU Ward 

N (%) 

General ward 

N (%) 

Outpatient 

N (%) 

Total 

N (%) 
Variable 

<0.001a 52.54±18.26 46.93±17.65 42.29±14.76 46.23±17.13 Mean ± SD Age 

<0.001b 
132(46.60) 312(47) 248(43.30) 692(45.5) Men 

Sex 
151(53.40) 352(53) 325(56.70) 828(54.5) Women 

<0.001b 
186(65.70) 290(43.70) 233(40.70) 709(46.60) Yes 

Vaccination 
97(34.30) 374(56.30) 340(59.30) 811(53.4) No 

<0.001b 

97(34.30) 374(56.30) 340(59.30) 811(53.40) No vaccination 

Vaccination 

Dose 

37(13.10) 149(22.40) 102(17.80) 288(18.9) One dose 

139(49.10) 141(21.20) 131(22.90) 411(27.03) Two doses 

10(3.50) - - 10 (0.67) Three doses 

<0.001b 
25(8.80) 110(16.60) 36(6.30) 171(11.3) Yes 

Hypertension 
258(91.20) 554(83.40) 537(93.70) 1349(88.8) No 

<0.001b 
12(4.20) 77(11.60) 22(3.80) 111(7.3) Yes 

Diabetes 
271(95.80) 587(88.40) 551(96.20) 1409(92.7) No 

<0.001b 
8(2.80) 10(1.50) 2(0.30) 20(1.33) Yes 

COPD* 
275(97.20) 654(98.50) 571(99.70) 1482(98.67) No 

0.54 
0(0.00) 1(0.20) 0(0.00) 1(0.10) Yes 

Liver 
283(1.00) 663(99.80) 573(100.00) 1519(99.90) No 

<0.001c 
19(7.60) 7(1.30) 2(0.40) 28(2.2) Yes 

Kidney 
232(92.40) 535(98.70) 479(99.60) 1246(97.8) No 

<0.001b 
48(17.00) 153(23.00) 60(10.50) 261(17.2) Yes Underlying 

Disease 235(837.00) 511(77.00) 513(89.50) 1259(82.8) No 

a One-way ANOVA; b chi-square test; c Fisher’s exact test 
* COPD: Chronic obstructive pulmonary disease 

 
Table 1 indicates that the mean age of patients 

(52.54±18.26 years) admitted to the ICU was 

significantly greater than that of patients admitted to 

other wards (P <0.001). The frequency distribution of 

hospitalization did not differ between men and women, 

but men were more likely to be hospitalized in general 

wards and ICU wards. Nearly 46.6% (709 patients) of the 

patients received the COVID-19 vaccine. The frequency 
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of hospitalization of patients who received the COVID-

19 vaccine in temporary hospitalization and general 

wards was significantly lower than that of patients who 

did not receive the COVID-19 vaccine (P <0.001). There 

were also significant relationships between diabetes, 

hypertension, chronic obstructive pulmonary disease 

(COPD), and hospitalization due to COVID-19 (P 

<0.05). The prevalence of diabetes and hypertension 

among patients admitted to the general ward owing to 

COVID-19 was 171 patients (11.3%) and 111 patients 

(7.3%), respectively, and the prevalence of COPD 

disease among patients admitted to the intensive care unit 

because of COVID-19 was 8 patients (2.8%). 

Fig. 1 depicts the frequency distribution of vaccination 

among men and women. The percentage of vaccinated 

individuals was similar between men and women, and 

there was no significant relationship between sex and 

vaccination. Out of 1509 participants, 610 (40.4%) had 

received Sinopharm, 40 (2.7%) AstraZeneca, and 48 

(3.2%) Barkat, while 811 (53.7%) were not vaccinated, 

and 11 (0.7%) did not report the type of vaccine. 

 

 

 
Fig. 1. The frequency distribution of vaccination among men and women in COVID-19 patients, southeastern Iran, 2022-2023 

 
Table 2 reveals that the odds ratio of hospitalization in all 

wards for hospitalized patients with COVID-19 was 

significantly lower than that for hospitalized patients in 

the ICU. The odds ratio of hospitalization in the 

temporary wards wards (OR men: 0.50, OR women: 

0.45) and general wards (OR men: 0.53, OR women: 

0.39) diminished significantly with the control of age and 

underlying disease compared to hospitalization in the 

ICU ward for vaccinated people of both genders. The 

odds ratio of hospitalization in the temporary and general 

wards for COVID-19 compared to hospitalization in the 

ICU was significantly lower for men and women who 

had received the Sinopharm vaccine, and women were 

hospitalized less often than men were. Moreover, the 

odds ratio of hospitalization was significantly lower for 

men and women who had received the Barkat vaccine. 

The odds ratio of admission to the temporary ward for 

COVID-19 in men who had received the AstraZeneca 

vaccine and the risk of admission to the general ward in 

women who had received the AstraZeneca vaccine 

declined, but these differences were not statistically 

significant. 

 
Table 2. Adjusted odds ratio of hospitalization in wards for COVID-19 in vaccinated people compared to hospitalization in the ICU 

based on sex and vaccination variables, in COVID-19 patients, southeastern Iran, 2022-2023 

Women (N=828) Men (N=692) 

Variables General ward 

OR (95%CI) 

Temporary ward 

OR (95%CI) 

General ward 

OR (95%CI) 

Temporary ward OR 

(95%CI) 

0.39(0.25-0.59)* 0.45(0.29-0.68)* 0.53 (0.33-0.82)* 0.50(0.32-0.81)* Yes 
Vaccination 

- Reference - Reference No 

- Reference - Reference No Vaccination 

Vaccination 

type 

0.37(0.24-0.57)* 0.37(0.24-0.57)* 0.46(0.29-0.74)* 0.46(0.28-0.76)* Sinopharm 

0.59(0.18-4.51) 1.15(0.22-5.89) 1.67 (0.45-6.15) 0.79(0.17-3.59) Astra zeneca 

0.83(0.25-2.68) 0.61(0.17-2.12) 0.59(0.17-2.03) 0.75(0.22-2.57) Barkat 

OR: odds ratio; CI: confidence interval; *: P<0.05 
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Discussion 

We ascertained the association between COVID-19 

vaccine immunization and the relative risk of severe 

COVID-19. Across the large population, vaccine 

immunization was linked to a lowered relative risk of 

hospitalization. In a case‒control study by Ridgway JP et 

al., vaccination with a booster dose of the COVID-19 

mRNA vaccine was shown to be associated with a 

diminished risk of developing severe COVID-19 

compared with no vaccination, which is in accordance 

with the findings of the present study [14-17]. 

Observational studies comparing hospitalization rates 

among boosted individual’s versus unvaccinated 

individuals have shown 55% to 99% lower odds of 

COVID-19 among those who are diagnosed with 

COVID-19 [18-20]. 

There have been no documented reports of 

hospitalization among fully vaccinated patients with 

comorbidities. Nevertheless, among fully vaccinated 

patients with comorbidities, only 10 out of 52 were 

admitted to the ICU. Further, the analysis revealed 

significant protection associated with three doses of any 

of the vaccines used to prevent hospital admission. This 

result is in line with the results of Selvavinayagam et al. 

[14]. Nevertheless, Mirahmadizadeh et al. reported that, 

compared with the other vaccines employed, the BBIBP 

CoV vaccine was associated with a greater mortality risk 

during follow-up [12]. The definitive reason for this 

difference is still obscure [12]. However, compared with 

vaccine efficacy studies [15-16], longitudinal and 

retrospective studies appear to be susceptible to 

misclassification of vaccination status and outcomes as a 

bias [20]. 

Our results indicated that vaccinated men were less likely 

to be hospitalized in all wards with COVID-19. Even 

though, based on past studies [20-21], it seems that the 

vulnerability and mortality caused by Covid-19 are 

greater in men than in women, further data are needed to 

reach a definite conclusion in this regard. The difference 

observed thus far between the severity and mortality of 

the disease between the two genders could be owing to 

sex differences, characteristics of the immune system, or 

higher risk behaviors in men, such as smoking. Previous 

studies have measured the immune system response in 

people in the first stage of COVID-19 disease through 

examining blood and nasal mucus samples. They 

revealed obvious differences in immune system reactions 

between the two sexes. The T cells, which recognize and 

attack virus-infected cells, are more active even in elderly 

women. According to these findings, these studies 

suggest that a vaccine against the coronavirus should be 

developed considering sex differences and, for instance, 

that it should be able to strengthen T cells, especially in 

men [21]. 

The relative risk of hospitalization in all wards was lower 

for men and women who received Sinopharm or 

AstraZeneca and for women who received the Barkat 

vaccine. Nevertheless, there was a significant difference 

in the percentage of patients who received the Sinopharm 

vaccine. One of the main advantages of our study is that 

we explored the effects of vaccination type with age 

controlled for comorbid diseases on the severity of 

COVID-19 based on sex using multinomial logit 

regression compared to that in the non–COVID-19 ward. 

This is because multinomial regression provides a highly 

interpretable coefficient which quantifies the adjusted 

relationship between our features and the vaccine effect. 

These data complement vaccine trials and emerging post-

marketing data suggesting that receiving vaccination is 

linked to a diminished risk of severe COVID-19 [19]. In 

line with the results of our study based on studies 

performed in China, the Sinopharm vaccine prevents 

approximately 80% of the disease; that is, when talking 

about vaccines, we mean those who have been fully 

vaccinated and two weeks have passed since then. After 

receiving the first and second rounds of vaccination as 

well as two weeks after the second round, when the 

appropriate antibody level is formed in the body, the 

patients who received the Sinopharm vaccine prevented 

80% of their reinfection, and 50% of the sick patients had 

been saved from death [22-23]. 

Our findings indicated a significant decline in the 

hospitalization rate of COVID-19 patients in different 

wards compared to that of unvaccinated people; thus, the 

lowest hospitalization rate of vaccinated patients was in 

the ICU. In accordance with our findings, other studies 

have reported a significant reduction in hospitalization 

mortality among vaccinated people compared to 

nonvaccinated people [24-25]. Based on the report of the 

Centers for Disease Prevention and Control, the 

cumulative rate of hospitalization because of COVID-19 

in vaccinated people was 12 times lower than that in 

nonvaccinated people [24]. These findings agree well 

with the model predicted by Moghadas et al. using United 

States data, which predicted 69.3% protection from 

hospitalization following vaccination [26]. 

Further, our findings revealed a significant association 

between the number of doses of the COVID-19 vaccine 

administered and the hospitalization rate; as the number 

of vaccine doses increased, the hospitalization rate in all 

COVID-19 wards diminished significantly, except for 

that in the second dose, in which we observed an increase 

in ICU admissions compared to that in the other COVID-

19 wards. Besides the different effectiveness of the 

vaccines and the intervals between vaccinations, these 

factors can affect the hospitalization rate. Moreover, the 

characteristics of patients affect the hospitalization rate 

in wards in terms of age, sex, underlying disease, history 

of infection with COVID-19, adherence to protocols, and 

prevalence of more contagious strains of COVID-19 [27-

28]. From the cases of the incidence of COVID-19 

among vaccinated people compared to nonvaccinated 
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people, we can mention the unstable trend in combination 

with the heterogeneity of vaccination speed and gradual 

vaccination strategies in Iran, and at the same time the 

emergence and spread of new variants that may reduce 

the effectiveness of existing vaccines [28, 29]. 

Multiple factors influence the estimated effectiveness of 

COVID-19 vaccines in nonrandomized studies. These 

include vaccination misclassification, preexisting 

immunity, differences in exposure, confounding by 

disease risk factors, hospital admission decisions, 

treatment differences, and death attribution [29]. In order 

to improve the estimation of vaccine efficacy, we 

collected reliable information, undertook blinded 

assessments of outcomes, performed multivariable 

analyses, and utilized standard multivariable adjustments 

for confounders. It is also recommended to conduct 

studies with test-negative case–control and case–

crossover designs to correct the effectiveness of the 

vaccine in the future. The most important limitation of 

our study was the possibility of bias owing to differential 

health-seeking behavior, as people who had already 

received vaccines are more health conscious and 

therefore more likely to seek care at the earliest. 

This study has been one of the first of its kind at the 

provincial level in Iran. Undoubtedly, some management 

deficiencies and global sanctions have caused problems 

with Iran’s vaccination strategy and correct 

implementation of it in the early stages of the epidemic. 

This issue has aggravated the problems related to 

ascertaining the effectiveness of vaccines. Thus, notably 

despite all limitations of this study, we tried to compare 

the effect of vaccination on the severity of infection with 

that of COVID-19 and hospitalization. Further, there are 

still many questions posed by the COVID-19 vaccine 

effort that need to be addressed. 

Studies have shown that the type of vaccination, 

frequency of vaccination, and individual health status can 

significantly affect vaccine immune responses. April 

2022 hospitalizations in US adults indicated that 

vaccinated hospitalized individuals were more likely to 

be older and have more underlying medical conditions 

compared to unvaccinated hospitalized individuals [30]. 

In the present study, those with underlying diseases were 

older, so for example, people with high blood pressure 

were 14 years older than people without high blood 

pressure, and people hospitalized in ICU were older than 

other patients hospitalized in other departments. 

Elsewhere, Havers et al study found that the rate of 

hospitalization related to covid-19 was 10.5 times higher 

in unvaccinated people and 2.5 times in vaccinated 

people without a booster dose compared to vaccinated 

people with a booster dose [30]. In this study, most of the 

vaccinated people had received only one or two doses of 

the vaccine, with only 10 patients reporting to have 

received three doses of the vaccine. This group of 10 

elderly people were between 59 and 85 years old, 6 of 

them being women and the rest 4 being men. 

Nevertheless, studies have shown that spacing vaccines 

over time can result in a stronger and more durable 

immune response. Al Shudift et al found that differences 

in long-term immunoglobulin response depended on the 

type of vaccine administered as well as the occurrence of 

covid-19 infection [31]. Another reason for the 

ineffectiveness of vaccination is the interval between 

vaccinations. Along the COVID-19 period, the intervals 

between receiving the first and second doses are longer 

and may promote reduced effectiveness of the vaccine. 

The vaccines applied in this study were Sino pharm, 

AstraZeneca and Barkat. It should be also added that 

some people received the vaccines employed in the 

second and booster doses, which may have diminished 

the effectiveness of the vaccine. 

Patients who required hospitalization or intensive care 

had a higher prevalence of prior vaccination compared 

with other groups, most likely because they were older 

and had more underlying medical conditions—factors 

that increase both the likelihood of receiving vaccination 

and the risk of severe COVID-19. This finding can 

strengthen the hypothesis that this group of patients are 

those in whom vaccination has not been successful. The 

proof of this hypothesis can only be elucidated by 

determining the status of IgG relative to the receptor 

binding domain of the SARS-CoV-2 spike protein and as 

a result determining the quantity (titer) and quality 

(avidity) of antibodies, which was not explored in this 

study. 

 

Conclusion 

In this study, in southeastern Iran, we examined the effect 

of vaccination on the severity of COVID-19 disease in 

patients treated at the hospitals of University of Medical 

Sciences. The relative risk of ICU admission and 

admission to general and outpatient wards was greater for 

unvaccinated individuals of both genders than for 

vaccinated counterparts infected with COVID-19 after 

adjusting for the effects of age, comorbidities, and 

vacation. Assessment of surrogate indicators such as 

hospitalization, ICU admission, and outpatient 

admissions revealed that vaccination with COVID-19 

can protect individuals from severe disease. 
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