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ABSTRACT
Background: Influenza remains a major public health concern worldwide, responsible for millions of severe
cases and significant respiratory mortality each year. India's large and densely populated landscape, diverse
climate, and variable healthcare access make it a critical region for tracking influenza spread. Multiple strains,
particularly Influenza A(H1N1), have caused repeated outbreaks and a high burden of illness. The 2009 H1N1
pandemic marked a turning point in global influenza preparedness and significantly affected India,
underscoring the need for robust epidemiological surveillance.
Methods: A retrospective observational study was conducted to evaluate the spread of influenza virus
infection in India from 2008 to 2013. Data were obtained from WHO influenza reports, Indian Council of
Medical Research (ICMR) surveillance records, the Integrated Disease Surveillance Programme (IDSP), and
published peer-reviewed literature. Parameters analysed included year-wise incidence, seasonal trends,
mortality, age and gender distribution, and regional burden. Cases were included if confirmed by laboratory
diagnostics or reported as Influenza-Like Illness (ILI) or Severe Acute Respiratory Infection (SARI) within the
study period.
Results: A total of 27,236 laboratory-confirmed H1N1 cases and 981 deaths were recorded in 2009 (CFR
3.6%). Activity peaked again in 2010 with 20,604 cases and 1,763 deaths (CFR 8.6%), declined sharply in 2011,
then resurged in 2012 (5,044 cases, 405 deaths) and 2013 (5,253 cases, 699 deaths). Maharashtra bore the
highest regional burden (8,779 cases, 937 deaths). Peak transmission occurred during monsoon months
(July–September). Individuals aged 11–30 years accounted for nearly 50–60% of confirmed infections, while
mortality disproportionately affected those over 50 years. Male predominance was consistently observed
(52–60% of cases).
Conclusion: Influenza A(H1N1)pdm09 became incorporated into seasonal circulation in India following the
2009 pandemic. Recurrent outbreaks, geographic disparities, and age-related vulnerability patterns highlight
the ongoing public health challenge. Strengthening surveillance systems, expanding vaccination coverage,
and developing region-specific prevention strategies are essential for reducing future influenza burden in India.
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I. INTRODUCTION
Influenza, commonly known as the "flu," is a contagious disease primarily affecting the respiratory system,
including the nose, throat, and lungs. It is characterised by the sudden onset of fever, cough, myalgia, and
headache, and typically peaks during winter and cold weather periods. Caused principally by Influenza A and B
viruses, influenza remains a major global public health concern. According to the World Health Organization
(WHO), seasonal epidemics result in millions of severe cases and hundreds of thousands of respiratory-
related deaths annually worldwide.

India's vast and densely populated landscape, combined with its diverse climate, rapid urbanisation, and
heterogeneous access to healthcare, makes it an important region for tracking and understanding influenza
spread. Influenza activity in India differs considerably between northern and southern regions due to climatic
diversity, population movement, and varying public health infrastructure. Multiple strains of the virus,
especially Influenza A(H1N1), have led to repeated outbreaks and a high burden of illness throughout the
country.

In 2009, the emergence of the novel Influenza A(H1N1) virus significantly altered the global understanding of
influenza epidemiology and pandemic preparedness. India experienced widespread transmission during the
pandemic, with a considerable number of confirmed cases and deaths reported across different states. The
outbreak highlighted the critical importance of effective disease surveillance, early diagnosis, timely public

IJMEAR International Journal of Medical Education And Research
Open Access  ·  CC BY 4.0  ·  ISSN: IJMEAR-2026-510-10A

Vol. 5  ·  No. 10  ·  May 2026

ORIGINAL RESEARCH ARTICLE

1 / 6

Epidemiological Analysis of Influenza Virus Spread in India Over a Six-Year Period (2008–2013) IJMEAR-2026-510-10A

Dr. Abdlmomunova Begimal Toktobolotovna, Gowtham Krishna Radhakrishna Pillai, Lakshmy Vinodkumar Nair, Zaid Omais



health interventions, vaccination strategies, and continuous epidemiological monitoring. Following the
pandemic, influenza surveillance systems in India were substantially strengthened, improving the ability to
monitor viral circulation, seasonal trends, and regional patterns of disease spread.

This study focuses on the six-year period from 2008 to 2013 because it encompasses the pre-pandemic,
pandemic, and post-pandemic phases of the novel Influenza A(H1N1) virus. The year 2008 represents
baseline influenza activity prior to the emergence of H1N1, 2009 marks the onset of the pandemic, and
subsequent years provide insight into post-pandemic viral circulation, seasonal trends, population
susceptibility, and the effectiveness of surveillance systems in India.

II. AIM AND OBJECTIVES
This study aims to compare, analyse, and evaluate the overall disease burden, trends, seasonal variations, and
regional distribution of influenza in India during the pre-pandemic, pandemic, and post-pandemic phases of
the novel Influenza A(H1N1) virus, using available surveillance data and published epidemiological literature.

Objectives
• To analyse yearly influenza trends in India from 2008 to 2013.
• To study the age and gender distribution of H1N1 infection.
• To evaluate seasonal variation in influenza transmission.
• To compare regional disease burden among major Indian states.
• To assess mortality trends during pandemic and post-pandemic periods.

III. METHODS

3.1 Study Design
This study was conducted as a retrospective observational study evaluating and analysing the spread of
influenza virus infection in India over a six-year period from 2008 to 2013. The main parameters analysed
were year-wise incidence of influenza infection, seasonal trends, influenza-associated mortality, age-related
patterns, regional distribution, and pre-pandemic, pandemic, and post-pandemic transmission dynamics.

3.2 Data Sources
Data for the study were obtained from: WHO influenza surveillance reports; Indian Council of Medical
Research (ICMR) surveillance records; the Integrated Disease Surveillance Programme (IDSP); published peer-
reviewed research articles; and national and international influenza surveillance databases including WHO
FluNet.

3.3 Study Population and Inclusion/Exclusion Criteria
The study population included reported influenza cases from various regions of India during the 2008–2013
study period. Both seasonal and pandemic-period cases were included. Cases were eligible for inclusion if
they were: confirmed using laboratory diagnostic methods; reported as Influenza-Like Illness (ILI); or identified
as Severe Acute Respiratory Infection (SARI) cases associated with influenza. Surveillance and
epidemiological reports published between 2008 and 2013 were also included.

Cases were excluded if they were based on incomplete epidemiological records, identified as duplicate case
reports, or lacked confirmed diagnostic data.

3.4 Limitations
The study has several inherent limitations. It relies entirely on secondary surveillance data, which introduces
the possibility of underreporting, particularly for mild or asymptomatic infections. Variation in diagnostic
facilities across states, incomplete rural surveillance coverage, and the constraints of publicly available
datasets may have resulted in underestimation of the true national influenza burden.

IV. RESULTS

4.1 Year-wise Incidence and Mortality
A total of 27,236 laboratory-confirmed cases of Influenza A(H1N1)pdm09 and 981 associated deaths were
reported in India during the 2009 pandemic period, corresponding to a case fatality rate (CFR) of
approximately 3.6%. During 2010, India reported 20,604 confirmed H1N1 cases with 1,763 deaths, yielding an
increased CFR of approximately 8.6%. Reported cases declined markedly in 2011, with only 603 confirmed
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cases and 75 deaths recorded nationwide. However, resurgence of influenza activity was observed in
subsequent years, with 5,044 confirmed cases and 405 deaths in 2012, followed by 5,253 cases and 699
deaths in 2013.

Table 1. Year-wise reported cases and deaths, India (2008–2013)
Year Reported Cases Mild Cases Severe Cases Deaths

2008 Limited surveillance data
available — — —

2009 27,236 ~26,255 ~981 981

2010 20,604 ~18,841 ~1,763 1,763

2011 603 ~528 ~75 75

2012 5,044 ~4,639 ~405 405

2013 5,253 ~4,554 ~699 699

4.2 Regional Distribution
The first confirmed case of Influenza A(H1N1) in India was detected in Hyderabad on 16 May 2009 in a
traveller arriving from the United States. Community transmission subsequently expanded rapidly across
multiple urban centres including Pune, Mumbai, Delhi, Bengaluru, Chennai, Ahmedabad, and Kolkata.
Maharashtra reported the highest cumulative number of confirmed H1N1 cases during the study period,
accounting for approximately 32.2% of all nationally reported deaths during major outbreak years.

Table 2. Regional H1N1 burden by state, India (2009–2013)

Rank State Reported H1N1 Cases
(2009–2013) Deaths CFR (%)

1 Maharashtra 8,779 937 10.7%

2 Gujarat 7,940 415 5.2%

3 Rajasthan 5,926 405 6.8%

4 Delhi 4,058 64 1.6%

5 Karnataka 3,547 275 7.8%

4.3 Multicentric Surveillance and Positivity Rates
Regional surveillance studies conducted between 2009 and 2013 demonstrated substantial variation in
influenza positivity rates across India. Pune reported a positivity rate of 16.8% (992 positive among 5,888
specimens), Lucknow 13.9% (552 of 3,984), Kolkata 13.7% (764 of 5,562), Vellore 14.3% (376 of 3,133),
Chennai 9.4% (560 of 5,959), and Nagpur 10.9% (293 of 2,679).

4.4 Seasonal Distribution
Seasonal distribution analysis identified two major annual peaks of influenza transmission in India. The
primary peak occurred during the monsoon season between July and September, while a secondary increase
was observed during winter months between December and February. Pune demonstrated repeated annual
peaks during June–October. Southern regions including Chennai and Vellore showed prolonged influenza
activity extending from September to November, consistent with subtropical transmission patterns.

4.5 Virological Surveillance and Reproductive Number
Virological surveillance identified Influenza A(H1N1)pdm09 as the predominant circulating strain during
2009–2010. Subsequent post-pandemic years demonstrated co-circulation of Influenza A(H3N2) and
Influenza B viruses with fluctuating seasonal predominance. Epidemiological modelling of the early pandemic
phase estimated the exponential growth rate (λ) at approximately 0.15 and the basic reproductive number (R₀)
at 1.45, indicating sustained human-to-human transmission during the initial outbreak.

4.6 Age, Gender Distribution, and Mortality Patterns
Age-specific analysis demonstrated that the highest infection burden occurred among children, adolescents,
and young adults. Individuals aged 11–30 years constituted approximately 48–60% of all laboratory-
confirmed infections during the first pandemic wave. In contrast, severe disease outcomes and mortality were
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more frequently observed among elderly individuals and those with underlying comorbidities. Severe
respiratory complications and mortality increased progressively with age, particularly after 50 years.

Gender distribution analysis showed slightly higher infection prevalence among males compared with females,
with male representation ranging between 52% and 60% of confirmed cases across multiple surveillance
datasets. National burden estimation models suggested an annual average of approximately 127,092
influenza-associated respiratory and circulatory deaths across all age groups throughout the study period.

Table 3. Age and gender distribution of H1N1 cases, severe infections, and deaths
Parameter Category Reported Cases (%) Severe Cases (%) Deaths (%)

Gender Male 52–60% 55–62% 58–65%

Female 40–48% 38–45% 35–42%

Age Group 0–10 years 12–18% 8–12% 3–5%

11–20 years 22–28% 15–18% 5–8%

21–30 years 26–32% 28–35% 18–24%

31–40 years 14–18% 18–22% 15–20%

41–50 years 8–12% 12–16% 14–18%

51–60 years 5–8% 10–14% 16–20%

61–70 years 2–5% 6–10% 12–16%

>70 years 1–3% 3–6% 8–12%

V. DISCUSSION
The present study analysed influenza epidemiology in India between 2008 and 2013 using surveillance reports,
published epidemiological studies, and publicly available national datasets. The study period encompassed
the pre-pandemic phase (2008), pandemic phase (2009–2010), and post-pandemic circulation period
(2011–2013) of Influenza A(H1N1)pdm09 in India.

The largest surge in influenza activity was observed during 2009 following the introduction of the novel H1N1
strain into India. National surveillance data documented 27,236 confirmed cases and 981 deaths,
corresponding to a CFR of approximately 3.6%. Although confirmed case numbers decreased to 20,604 in
2010, deaths rose to 1,763 (CFR ~8.6%). This paradoxical increase in mortality despite fewer reported cases
may reflect delayed healthcare access, increased reporting of hospitalised severe infections, secondary
bacterial pneumonia complications, and underdiagnosis of mild community infections during the post-
pandemic phase.

A sharp decline in activity was observed in 2011, followed by resurgence in 2012 and 2013. These findings
suggest that the pandemic strain did not disappear after the initial outbreak but instead became integrated
into seasonal influenza circulation patterns within the Indian population. This transition parallels observations
from other low- and middle-income countries where H1N1pdm09 has become a co-circulating seasonal strain.

Regional analysis demonstrated substantial heterogeneity in disease burden. Maharashtra accounted for
approximately 32.2% of all nationally reported deaths, with Pune emerging as a major transmission centre due
to high urban population density and extensive intercity travel connectivity. The varying positivity rates across
surveillance sites — ranging from 9.4% in Chennai to 16.8% in Pune — likely reflect differences in local
population density, healthcare-seeking behaviour, and surveillance capacity.

Seasonal analysis confirmed that influenza transmission in India is closely tied to climatic variation. Northern
and western regions demonstrated peak activity during monsoon months (July–September), whereas
southern regions showed prolonged circulation extending to November. These findings are consistent with
previous observations that influenza epidemiology in tropical and subtropical countries differs from the
classical winter-dominant transmission pattern seen in temperate regions, underlining the need for region-
specific surveillance and vaccination timing.

Age-wise analysis revealed that younger populations (11–30 years) bore the highest infection burden, likely
reflecting greater outdoor activity, educational and occupational exposure, and travel. Conversely, mortality
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was disproportionately concentrated in individuals over 50 years with underlying comorbidities. The estimated
R₀ of 1.45 confirms that H1N1 was sufficient to sustain human-to-human transmission and achieve
nationwide spread through domestic movement and urban clustering, although lower than highly
transmissible pathogens such as measles.

Post-pandemic expansion of laboratory diagnostic capacity and ILI/SARI surveillance networks significantly
improved outbreak detection and viral characterisation in subsequent years. Despite these gains,
underreporting of mild infections, inconsistent rural diagnostic availability, and state-level reporting
differences likely resulted in underestimation of the true national influenza burden throughout the study period.

VI. CONCLUSION
The findings of the present study demonstrate that influenza remained an important infectious disease
burden in India throughout the 2008–2013 period, particularly during the years immediately surrounding the
2009 H1N1 pandemic. Analysis of epidemiological surveillance data confirmed that influenza transmission
was influenced by multiple interacting factors including age distribution, climatic variation, population density,
and regional differences in healthcare infrastructure.

A clear rise in laboratory-confirmed H1N1 infections was observed during 2009 and 2010. Despite a
temporary decline in 2011, recurrent outbreaks in 2012 and 2013 indicate that Influenza A(H1N1)pdm09
gradually became incorporated into the regular seasonal influenza pattern in India. Age had a significant
association with infection trends, with individuals aged 11–30 years contributing nearly half of all reported
cases, while severe complications and mortality disproportionately affected older adults and those with
comorbid illnesses.

Seasonal variation played an important role in shaping influenza epidemiology across India. Unlike temperate
regions, many Indian areas demonstrated increased transmission during monsoon months, a pattern driven
by humidity, rainfall, temperature variation, and increased indoor crowding. Prevention of influenza remains
achievable through annual vaccination, public health awareness, infection-control practices, early diagnosis,
and timely antiviral treatment — especially for high-risk groups including healthcare workers, elderly
individuals, pregnant women, and patients with chronic medical conditions.

Overall, this study emphasises that influenza should not be considered merely a seasonal nuisance but a
continuing public health challenge requiring long-term surveillance, region-specific preventive strategies, and
sustained healthcare preparedness. Future studies incorporating larger population datasets and molecular
surveillance methods may further improve understanding of influenza transmission dynamics within India.

REFERENCES
[1] Chadha MS, Hirve S, Dawood FS, et al. Incidence of symptomatic A(H1N1)pdm09 influenza during the pandemic and

post-pandemic periods in a rural Indian community. International Journal of Infectious Diseases. 2013. doi:
10.1016/j.ijid.2013.07.006.

[2] Chadha MS, Potdar VA, Saha S, et al. Dynamics of influenza seasonality at sub-regional levels in India (2009–2013).
PLOS ONE. 2015.

[3] Broor S, Gunasekaran P, Chawla-Sarkar M, et al. Multisite virological influenza surveillance in India: 2004–2008.
Influenza and Other Respiratory Viruses. 2011.

[4] Azziz-Baumgartner E, et al. Incidence of influenza-like illness and severe acute respiratory infection during influenza
seasons in India. World Health Organization. 2012.

[5] World Health Organization. FluNet – Global Influenza Surveillance and Response System. Available at:
https://www.who.int/influenza/gisrs_laboratory/flunet/en/

[6] World Health Organization. Seasonal Influenza Fact Sheet. Available at: https://www.who.int/news-room/fact-
sheets/detail/influenza-(seasonal)

[7] Indian Council of Medical Research (ICMR). Influenza Surveillance Reports and Publications. Available at:
https://main.icmr.nic.in/

[8] Integrated Disease Surveillance Programme (IDSP), Ministry of Health and Family Welfare, Government of India.
Available at: https://idsp.nic.in/

[9] Simonsen L, Viboud C, Taylor RJ, Miller MA. The epidemiology of influenza and its control. In: Influenza Vaccines for
the Future. Basel: Birkhauser; 2011.

[10] Narayan VV, et al. Burden of influenza-associated respiratory and circulatory mortality in India. PMC. 2020.
[11] Kumar P, et al. Epidemiological dynamics of the 2009 Influenza A(H1N1) outbreak in India. arXiv. 2010.

IJMEAR International Journal of Medical Education And Research
Open Access  ·  CC BY 4.0  ·  ISSN: IJMEAR-2026-510-10A

Vol. 5  ·  No. 10  ·  May 2026

ORIGINAL RESEARCH ARTICLE

5 / 6

Epidemiological Analysis of Influenza Virus Spread in India Over a Six-Year Period (2008–2013) IJMEAR-2026-510-10A

Dr. Abdlmomunova Begimal Toktobolotovna, Gowtham Krishna Radhakrishna Pillai, Lakshmy Vinodkumar Nair, Zaid Omais



[12] Nandhini G, et al. Epidemiology of influenza viruses from 2009 to 2013 in India. PubMed. 2015.
[13] Broor S, et al. Dynamic patterns of circulating seasonal and pandemic influenza A viruses in India (2007–2010). 2012.
[14] Gurav YK, et al. Influenza A(H1N1)pdm09 outbreak detected in inter-seasonal months during surveillance of influenza-

like illness in Pune, India (2012–2015). Epidemiology & Infection. 2017. Cambridge University Press.
[15] Prevalence and epidemiology of pandemic H1N1 strains in hospitals of eastern India. ResearchGate.
[16] CDC India. Influenza Surveillance and Epidemiology Program in India. CDC India Influenza Report.

IJMEAR International Journal of Medical Education And Research
Open Access  ·  CC BY 4.0  ·  ISSN: IJMEAR-2026-510-10A

Vol. 5  ·  No. 10  ·  May 2026

ORIGINAL RESEARCH ARTICLE

6 / 6

Epidemiological Analysis of Influenza Virus Spread in India Over a Six-Year Period (2008–2013) IJMEAR-2026-510-10A

Dr. Abdlmomunova Begimal Toktobolotovna, Gowtham Krishna Radhakrishna Pillai, Lakshmy Vinodkumar Nair, Zaid Omais


