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Background: The emergence of the COVID-19 pandemic created an
unprecedented global health crisis, resulting in major disruptions to healthcare
systems worldwide. The pandemic has also significantly reshaped healthcare
utilization patterns. This study aimed to assess healthcare utilization during the
three waves of COVID-19.

Methods: We conducted a retrospective study involving 1,308 patients admitted
to the COVID-19 care facility at the National Institute of Medical Sciences and
Research in Jaipur, Rajasthan, India. The study analyzed healthcare utilization
patterns during the first, second, and third waves of COVID-19, focusing on
patient hospitalization duration across the three waves.

Results: The hospitalization rate increased during the second wave compared
to the first wave and subsequently declined in the third wave. Hospitalization
durations varied significantly across the waves. In all three waves, 30% of the
population was hospitalized for 0-5 days, 25.9% for 9-13 days, 24.08% for
6-8 days, and 19.5% of patients were hospitalized for more than 14 days. A p-
value of 0.032 indicated a statistically significant difference in length of hospital
stay (LHS) across the three waves of COVID-19. A threshold p-value of 0.05
was used to assess healthcare utilization and to estimate future healthcare
requirements for similar pandemic scenarios.

Conclusion: Our findings highlight the dynamic nature of healthcare demands
during pandemic waves and underscore the need for flexible healthcare
systems capable of adapting to fluctuating patient loads. Proactive planning and
resource allocation are crucial to managing future pandemics effectively.

KEYWORDS

COVID-19, healthcare utilization, length of hospital stay, pandemic, SARS-CoV-2

01 frontiersin.org


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
http://crossmark.crossref.org/dialog/?doi=10.3389/fpubh.2025.1512735&domain=pdf&date_stamp=2025-05-16
https://www.frontiersin.org/articles/10.3389/fpubh.2025.1512735/full
https://www.frontiersin.org/articles/10.3389/fpubh.2025.1512735/full
https://www.frontiersin.org/articles/10.3389/fpubh.2025.1512735/full
https://orcid.org/0000-0001-7231-0620
https://orcid.org/0000-0001-8788-5152
mailto:drms.mamcmed@gmail.com
https://doi.org/10.3389/fpubh.2025.1512735
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://doi.org/10.3389/fpubh.2025.1512735

Chaturvedi et al.

Introduction

The COVID-19 pandemic has had a profound impact on
healthcare systems globally. The initial outbreak was first detected in
Wuhan, China. As the virus’s behavior in China was studied, other
countries began preparing for the impending waves of the pandemic.
However, many nations, including India, lacked sufficient time to
prepare adequately. In response to the pandemic’s waves, India
implemented various healthcare and treatment strategies (1-3).

During the first wave, the rapid spread of the virus, coupled with
uncertainty about treatment and outcomes, put immense pressure on
India’s healthcare system (4). Hospitals prioritized COVID-19 care to
manage the surge in patients, while non-essential medical procedures
were postponed or avoided by patients (5).

The second wave brought additional challenges, severely
disrupting healthcare services across the country. Shortages of medical
supplies, an inadequate number of healthcare personnel, and
overwhelmed hospitals led to increased mortality and morbidity rates
from COVID-19 (6). In response, hospitals began streamlining
resources and implementing standard operating procedures. This
allowed the country to address healthcare challenges more effectively
by expanding local facilities, advancing telemedicine, and integrating
e-health services (7, 8).

With the onset of the third wave, the emergence of new SARS-
CoV-2 variants introduced further complexities in healthcare
management. The availability and distribution of vaccines, alongside
vaccine hesitancy, significantly influenced healthcare decisions. The
evolution of additional variants highlighted the importance of timely
and appropriate care-seeking behaviors (9, 10).

To date, no comprehensive study has compared healthcare
utilization across the three waves of COVID-19 in terms of hospital
stay durations, admission units, and medication regimens. Such
research is crucial to understanding the full burden of the pandemic
and providing insights that can improve healthcare preparedness for
future crises.

This study aims to analyze the factors influencing healthcare
utilization patterns during the three waves of COVID-19 in India,
with a focus on hospital admissions, and the determinants of Health
Care Utilization (HCU). With this, a clearer understanding of the
pandemic’s impact on hospital admissions and guide improvements
in future healthcare responses.

Methodology
Study design

The acute COVID care unit of National Institute of Medical
Sciences and Research, Nims Hospital Rajasthan, Jaipur, India
admitted 1,620 COVID-19 patients over the three waves of pandemic.
We included data of the patients admitted during the first, second, and
third waves.

Data collection

A retrospective analysis was performed to investigate the
healthcare utilization of hospitalized COVID-19 patients during the
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first wave (March-November 2020), the second wave (March-May
2021), and the third wave (January-February 2022) of the pandemic
(11). This assessment was carried out utilizing records from the
Medical Record Department (MRD) of the Nims Hospital, Rajasthan,
Jaipur, India. The Nims hospital admitted 1,000 RT-PCR-positive
patients in the first wave, 597 in the second wave, and only 23 in the
third wave. We extracted medical information from 1,620 patients and
assessed them for research inclusion and exclusion criteria. Of them,
we found 1,308 to be eligible for the study. A total of 42 (3.21%)
admitted patients had missing dataset, participants with missing
values were excluded entirely from the analysis.

All symptomatic and asymptomatic patients with a positive
RT-PCR report were included in the study, while patients with
incomplete data and those who died during their hospital stay
were excluded.

The retrospective data for these patients were acquired using a
data collecting form and then entered into a Microsoft Excel
spreadsheet. The data included demographic information such as age,
gender, and address type (urban versus rural), as well as clinical
information such as duration of hospital stay (LHS), High-resolution
computed tomography (HRCT) score categorized into mild (<8),
moderate (9-15), and severe levels (16-25) (12), Admission unit
including ICU, CCU, General ward, Deluxe and super deluxe and
Isolation ward, Comorbidities such as diabetes, hypertension,
dyslipidemia, respiratory disease were documented based on the
patient  history,  treatments including  Corticosteroids,
Hydroxychloroquine, Monoclonal antibodies, and Antiviral drugs
such as Remdesivir, Favipiravir, Molnupiravir, Daclizumab,
Bevacizumab. The age of patient population were grouped into 5 and

length of hospital (LHS) stay into 4 categories (refer Tables 1, 2).

Data analysis

We analyzed the data with IBM SPSS (version 26; IBM, Armonk,
NY, USA). We expressed all categorical variables in percentages and
analyzed them using the chi-square test or Fisher exact test to identify
significant differences between the first, second, and third waves
calculated within each subgroup (e.g., gender distribution within each
wave). A p-value of <0.05 was considered statistically significant.
We used Poisson analysis to investigate the relationships between
demographic characteristics (age, gender, comorbidities) and the
occurrence of COVID-19 over three waves as a dependent variable.
Multivariable Poisson regression is a type of generalized linear model
(GLM), this model assumes that the dependent variable (COVID-19
occurrence) follows a poisson distribution. Since the study spans three
COVID-19 waves, poisson regression is useful in assessing whether
the incidence of cases changed significantly over time while adjusting
for demographic variables. All graphical representations were made
using Microsoft Excel version 2019.

Results

A total of 1,620 cases of COVID 19 were admitted to acute
COVID care facility of the National Institute of Medical Sciences and
Research, Nims Hospital Rajasthan, Jaipur, India, were categorized
based on their occurrence during the first, second, and third waves.
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TABLE 1 Demographic characteristics of 1,308 patients diagnosed with COVID-19 across all the three waves.

Parameter Overall (1308) | wave (867) Il wave (418) 11l wave (23) p-value*
Gender
Male 904 (69.11) 631 (72.77) 265 (63.39) 8 (34.78)
Female 404 (30.88) 236 (27.22) 153 (36.60) 15 (65.21)
Other 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) <0.001*
Age (years)
0-20 40 (3) 27 (3.11) 7 (1.67) 6 (26.08) 0.016**
6 (26.08)
21-40 428 (32.72) 283 (32.64) 139 (33.25) 5(21.73)
41-60 483 (36.92) 290 (33.44) 188 (44.97) 5(21.73)
61-80 342 (26.14) 253 (29.18) 84 (20.09) 1(4.34)
>80 15 (1.14) 14 (1.61) 0 (0.00) 6 (26.08)
6 (26.08)
Address
Rural 905 (69.18) 612 (70.58) 273 (65.31) 20 (86.95) 0.027+
Urban 403 (30.81) 255 (29.41) 145 (34.68) 3(13.04)
LHS
0-5 398 (30.42) 264 (30.44) 119 (28.46) 15 (65.21) <0.001°
6-8 315 (24.08) 222 (25.60) 88 (21.05) 5(21.73)
9-13 339 (25.91) 237 (27.33) 100 (23.93) 2(21.73)
>14 256 (19.57) 144 (16.60) 111 (26.55) 1(4.34)

All the data are presented in numbers and percentage (%) calculated within each subgroup (e.g., gender distribution within each wave).

The p-values presented in the table were calculated using the Chi-square test and Fisher’s exact test, depending on the suitability based on cell counts. These p-values indicate statistically

significant differences in the distribution of variables across the three waves (I Wave, IT Wave, and III Wave), significant values are marked in bold.

LHS, Length of Hospital stay (days).

Out of 1,620 cases, 1,308 patients were found eligible for the inclusion
in this study. Of these 1,308 patients, 867 patients were admitted in the
first wave, 418 in the second wave, and 23 cases in the third wave. In
this retrospective observational study, we found that the total number
of patients admitted subsequently decreased from I wave to III wave.
Males to female ratio was 2.23 (p-value <0.001) indicating males were
more affected than females in all the three waves. The age group most
impacted by COVID-19 among the patients were 41-60 year range,
which comprises 36.9% of the total. In comparison, 26.14% of the
patients were in the 61-80 year range, and only 1.14% of the patients
were older than 80 years. This suggests that middle-aged individuals
(41-60 years) are more affected by the virus than those who are over
80 years. Patients were divided into four groups as per the length of
hospitalization. In these 30% of the patients were hospitalized for
0-5 days, 25.9% for 9-13 days, 24.08% for 6-8 days, and only 19.5%
of patients hospitalized for >14 days (refer Table 1). The healthcare
utilization data during the COVID-19 pandemic, categorized by area
of living, gender, and age groups is shown in Figure 1. Rural residents
show higher utilization across all age groups compared to urban
counterparts, potentially due to limited access to healthcare in rural
areas. Similarly, males and middle age group (41-60 years) utilizes
more healthcare resources. Understanding these patterns can inform
targeted interventions to address disparities and optimize healthcare
delivery during pandemics. The detail description of patients with area
of living, age and LHS across all the three waves on the basis of gender
has been demonstrated in Figure 2 with the respective p values.
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Table 2 shows hospital burden across pandemic outbreak, the HRCT
score indicates that the progression in the number of severe cases from
the first to the third wave with more severe cases (61.72%) in second
wave, requiring more intensive medical attention and resources. The
significant p-value (<0.001) suggests a substantial increase in the
strain on hospital resources, especially during the second wave, which
necessitated more intensive management of severe cases. Admissions
to various hospital units such as ICU, CCU, general wards, and
isolation wards. 39.39% of the patients were admitted in deluxe and
super deluxe ward and 33.40% in critical care unit (CCU) utilizing
expensive facilities and treatments, reflecting a greater strain on these
critical areas of the hospital. The prevalence of comorbidities among
COVID-19 patients, including diabetes 390 (29.82%), hypertension
356 (27.22%), dyslipidemia 245 (18.73%), and respiratory disease 148
(11.31%). Based on the prevalence data provided for comorbidities
among COVID-19 patients we can infer that diabetes and
hypertension are the most prevalent comorbidities among
COVID-19 patients.

The types of treatments administered, ranging from non-invasive
methods and high-flow oxygen to specific regimen like corticosteroids,
hydroxychloroquine, monoclonal antibodies, and antiviral drugs
including Ramdesivir, Favipiravir, Molnupiravir, Daclizumab,
Bevacizumab, all these expensive treatment regimens directly
influenced the healthcare utilization. The significant values across
different categories highlight a clear trend toward increased hospital
burden, particularly marked by an increase in severe cases, higher
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TABLE 2 Clinical parameters influencing the utilization of the healthcare resources.

Parameter Overall (1308) | wave (867) Il wave (418) Il wave (23) p-value*
HRCT score
Mild (<8) 232 (17.73) 161 (18.56) 67 (16.02) 6 (26.08) <0.001
Moderate (9-15) 382 (29.20) 285 (32.87) 93 (22.24) 7 (30.43)
Severe (16-25) 694 (53.05) 421 (48.55) 258 (61.72) 10 (43.47)
Admission unit
ICU 83 (6.34) 5(0.57) 77 (18.42) 1(4.34)
CCU 437 (33.40) 288 (33.21) 143 (34.21) 6(26.08)
General ward 11 (0.84) 7 (1.67) 1(4.34)
Deluxe and super deluxe 514 (39.39) 3(0.34) 136 (32.53) 2 (8.69) <0.001
Isolation ward 263 (20.10) 376 (43.36) 55(13.15) 13 (56.52)

195 (22.49)
Comorbidities
Diabetes 390 (29.82) 325 (37.48) 61 (14.59) 4(17.39) 0.001
Hypertension 356 (27.22) 265 (30.56) 86 (20.57) 5(21.74) <0.001
Dyslipidaemia 245 (18.73) 210 (24.22) 32(7.65) 3(13.04) <0.001
Respiratory disease 148 (11.31) 118 (13.61) 26 (6.22) 4(17.39) <0.001
Treatment
Non-invasive mechanical ventilation 58 (4.43) 18 (2.07) 38 (9.09) 2 (8.69) <0.001
Invasive mechanical ventilation 103 (7.87) 87 (10.03) 16 (3.82) 0(0)
High flow oxygen therapy 90 (6.88) 42 (4.84) 44 (10.52) 4(17.39)
Conventional oxygen therapy 681 (52.06) 524 (60.43) 148 (35.40) 9(39.13)
Corticosteroid 376 (28.74) 196 (22.60) 172 (41.14) 8(34.78)
Hydroxychloroquine 813 (62.15) 472 (54.44) 324 (77.51) 17 (73.91)
Monoclonal antibodies 302 (23.08) 108 (12.45) 187 (44.73) 7(30.43)
Antiviral therapy 866 (66.20) 524 (60.43) 324 (77.51) 18 (78.26)

All the data are presented in numbers and percentage (%) calculated within each subgroup (e.g., gender distribution within each wave).
*#p-value was calculated using chi-square test & Fisher exact test. The p-values presented in the table were calculated using the Chi-square test and Fisher’s exact test, depending on the
suitability based on cell counts. These p-values indicate statistically significant differences in the distribution of variables across the three waves (I Wave, IT Wave, and III Wave), significant

values are mark in bold.
LHS, Length of Hospital stay (days).

admissions to resource-intensive units, and shifts in treatment
strategies. The future trajectory of a pandemic similar to COVID-19
was forecasted by conducting a multivariable poisson regression
analysis. The analysis used age, gender, residence (region of living),
HRCT, and treatment as independent factors. The results showed a
statistically significant relationship male gender (p = 0.037; OR 0.90;
95% confidence interval [CI] 0.818 to 0.998), middle age and below
(41-60: OR 1.26; 95% CI 0.78-2.06; 0-20: OR; 95% CI 0.78-2.33),
rural population (OR 1.01; 95% CI 0.91-1.12), Non-invasive
mechanical ventilation + Hydroxychloroquine + Antiviral therapy +
Monoclonal antibodies (OR 1.15; 95% CI 0.93-1.43) were associated
with higher utilizations of resources. In contrast less hospital stay
9-13 days (OR 0.91; 95% CI 0.79-1.05), HRCT score (mild: OR 0.96;
95% CI 0.84-1.09; moderate: OR 0.93; 95% CI 0.83-1.04) are
associated with lower utilization of overall resources.

Other variables, such as age group, vaccination status,
comorbidities, and HRCT severity score, did not show statistically
significant associations in the multivariate model (p > 0.05). However,
some variables demonstrated trends that may have clinical relevance.
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For instance, participants with moderate to severe HRCT scores
showed a slightly increased incidence rate ratio, although not reaching
statistical significance (adjusted IRR = 1.188; 95% CI: 0.913-1.546;
p =0.199) (refer Table 3).

Discussion

In this study, we examined healthcare utilization patterns
among COVID-19 patients admitted to the acute COVID care
center at NIMS Hospital, Jaipur, Rajasthan, India. A total of 1,308
individuals were included, and their utilization patterns were
analyzed based on length of hospital stay, treatment protocols, and
the hospital units where they were admitted. During the second
wave, a higher number of patients required admission to the ICU
and CCU compared to isolation and general wards, indicating
greater severity and mortality during this wave. This surge in
severity led to a shortage of essential medical supplies, including
medications, oxygen, hospital beds, and healthcare personnel.

frontiersin.org


https://doi.org/10.3389/fpubh.2025.1512735
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Chaturvedi et al.

10.3389/fpubh.2025.1512735

Age (years)

Female

Area of living

u(0-5)
(6-8)
" (9-13)

(>14)

FIGURE 1

Frequency of subjects

Distribution of healthcare utilization based on age group, gender, and area of residence. The bar chart illustrates the frequency of healthcare utilization
among study participants stratified by age (in years), gender (male and female), and area of residence (urban and rural). The duration of healthcare
utilization is categorized into four groups: 0—5 days (dark blue), 6—8 days (light green), 9-13 days (orange), and more than 14 days (yellow). Middle-
aged individuals (21-60 years), males, and those from rural areas demonstrated longer healthcare usage durations.

500 550 600 650 700 750 800 850 900 950

Similar studies have shown that the second wave was more
widespread and severe, whereas the first wave was marked by
stringent social distancing measures, national lockdowns, and travel
restrictions (13-15). Consequently, the strain on healthcare
resources during the COVID-19 pandemic exceeded that
experienced during recent pandemics involving influenza and other
coronaviruses (16).

In the second wave, 26.55% of patients were hospitalized for more
than 14 days, compared to 16.60% in the first wave and 4.34% in the
third wave. The significant difference in hospital stay duration
(p < 0.001) highlights the increased severity of illness and higher
resource utilization during the second wave. A study by Tendulkar P
etal. and Singh S et al. similarly reported that the average hospital stay
was longer during the second wave compared to the first (17, 18).
Study also demonstrated a marked decline in the number of infected
patients during the third wave when compared to the first and second
waves. This trend suggests a potential shift in transmission dynamics
or the impact of increased immunity and public health interventions
over time.

During the second wave, treatments such as Hydroxychloroquine,
Monoclonal antibodies, Antiviral therapy, and high-flow oxygen
therapy were used more frequently than in the first and third waves.
The use of drugs like Remdesivir and Bevacizumab was found to
be more effective in preventing disease progression and reducing
hospital stay durations (19-21).

In both the first and second waves, the majority of COVID-19
patients were from rural areas, with a p-value of 0.028, corroborating
findings from Cuadros DF et al. Rural populations often face
challenges such as limited access to healthcare resources, leading to
delayed diagnoses and treatment, which in turn results in more severe
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cases and longer hospital stays. Factors such as lack of knowledge
about social distancing, limited availability or use of face masks, and
delayed vaccination uptake may have contributed to this trend (8, 22).
In contrast, a study by Bhocal U. et al. claimed that rural populations
had fewer infections and shorter hospital stays due to a stronger
immune response, presenting contrary results (23). This study’s
significant strengths include its large and diverse patient cohort, along
with its comprehensive evaluation of healthcare utilization following
a COVID-19 diagnosis.

Several studies have shown that males were more susceptible to
COVID-19 compared to females, resulting in higher hospitalization
and healthcare resource utilization among men. In our study, 904
males (69.11% of the total) were infected, possibly due to biological
differences in immune responses and pre-existing health conditions
(24-27), both of which may contribute to higher rates of
hospitalization (28). Additionally, the middle-aged population was
more affected by COVID-19 than pediatric and geriatric populations
in this study (27, 29, 30). In comparison with the findings of the study
by Gunjan Kumar et al., which analyzed data from 31 hospitals across
India, our study similarly observes a higher proportion of middle-
aged individuals affected by post-COVID sequelae. The broader
dataset reported by Kumar et al. reinforces our findings, indicating
that the middle-aged population represents a significant demographic
among COVID-19 survivors experiencing long-term health
impacts (30).

This could be attributed to the fact that vulnerable groups, such as
children and the older adult, were often kept under strict preventive
measures, despite being more immunosensitive (25). Underlying
health conditions, such as obesity, diabetes, hypertension, and
respiratory diseases, which were prevalent in our study, can exacerbate
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TABLE 3 Multivariable poisson regression analysis of factors associated
with COVID-19.
I Wave
500 -
—pts2 Parameter p/OR 95% wald p-value
450 : .
(n=1,308) confidence interval
400
L350 Lower Upper
£
Em Gender 0.037
o250
;_'_200 Male 0.90 0.81 0.99
£
=150 Female (ref) ref ref ref
100
Age (years) 0.181
50
0 0-20 1.35 0.78 2.33
21-40 1.22 0.75 1.99
e of g Ae ears) 41-60 126 0.78 2.06
11" Wave 61-80 1.16 0.71 1.89
200
p=0034 >80 (ref) ref ref ref
I
180
Address 0.971
£ 160
2 Rural 1.01 0.91 1.12
Zo
E. p=0.288 Urban (ref) ref ref ref
2120 T )
E LHS 0.637
100 p=0875
- 0-5 0.96 0.84 1.10
80
6-8 0.92 0.80 1.06
60
9-13 0.91 0.79 1.05
40
I >14 (ref) ref ref ref
20
0 m_ i ] HRCT 0.152
SRS E|EE|SEEE|SE|FE|sEEEsiic Mild 0.96 0.84 1.09
=3 =3 =3 =3 =3 =3 = =3 = = =
Rural | Urban | 020 | 21-40 | 4160 | 61-80 | >80 | (0-5) | (6-8) | (9-13) | (>14) Moderate 0.93 0.83 1.04
Area of living Age (years) LHS
Severe ref ref ref
14 P=0955 111" Wave
Treatment 0.977
1 Treatment 1 1.15 0.93 1.43
10 Treatment 2 0.79 0.65 0.97
£ Treatment 3 107 0.88 129
=8
; Treatment 4 0.83 0.74 0.93
g
26
§' Treatment 5 ref ref ref
1=
4 Treatment 1 (Non-invasive mechanical ventilation + Hydroxychloroquine + Antiviral
therapy + Monoclonal antibodies).
2 Treatment 2 (Invasive mechanical ventilation+ Hydroxychloroquine + Antiviral therapy+
Monoclonal antibodies).
0 " Treatment 3 (High flow oxygen therapy + Hydroxychloroquine + Antiviral therapy +
s Monoclonal antibodies).
Rural 5 | 68 | 613 Treatment 4 (Cc?nver'ltional oxygen therapy + Hydroxychloroquine + Antiviral therapy +
Area of living Age (years) LHS Monoclonal antibodies).
Treatment 5 (Corticosteroids + Hydroxychloroquine + Antiviral therapy+ Monoclonal
antibodies).
FIGURE 2 LHS, Length of Hospital stay (days)
Comparison of healthcare utilization across the three COVID-19 o s P Y X ¥S)-
. Significant values are marked in bold.
waves based on gender, age, and area of residence. The grouped bar
charts display the frequency of healthcare utilization among
COVID-19 patients during the first, second, and third waves, . . .
categorized by gender, age group, area of residence, and duration of Although the older adult may have a higher risk of mortality from
utilization (LHS: length of healthcare stay). Each chart presents COVID-19, preventive measures like shielding and vaccination
statistical comparisons (p-values) for gender-based, age-based, and campaigns may have reduced their infection rates compared to other
residence-based differences in healthcare usage. The data highlight 3334
gender and rural—urban disparities and trends in age-specific age groups (33, 34).
healthcare engagement across different waves. To the best of our knowledge, this is the first study to forecast
future pandemic trends similar to COVID-19 while comparing

healthcare utilization patterns across the three waves of the COVID-19
the severity of COVID-19. This underscores the importance of  outbreak, based on hospital stay length, admission unit, and treatment
managing comorbidities in reducing the impact of the virus (31, 32).  regimen in a tertiary care hospital in Jaipur, Rajasthan, India.
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Limitations

Further study of healthcare utilization in multicenter involving
bed charge, food, lack of transportation, shortage of manpower, poor
cooperation from beneficiaries, details about the health care card are
required to find further trend of utilization pattern.

Conclusion

The healthcare utilization pattern observed during three waves
reveals notable shifts. The initial wave witnessed heightened healthcare
utilization, primarily driven by increased hospitalizations. The second
wave displayed a further surge, indicating evolving patient needs.
However, the third wave demonstrated a decline, possibly reflecting
enhanced preventive measures. These trends emphasize the
importance of adaptable healthcare systems to accommodate varying
demands while maintaining a proactive approach to healthcare
management. Therefore, any future similar pandemic situation will
be more dangerous for females, middle aged population, individuals
residing in rural population and will stay for a long period of time in
the hospital.
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