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INTRODUCTION

Worldwide, within the past decade, one of the life-threatening 
pandemics is influenza A H1N1 contributing to high 
morbidity and mortality. In the past 100 years, many 
influenza pandemics were reported including the H1N1 
(Spanish flu) in 1919–1920, where around 40–50 million 
deaths were reported. In 2009 influenza pandemic, the first 
case of influenza A H1N1 was reported in Mexico in April 
2009.[1]
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In India, the first case was reported from Hyderabad on 
May 16, 2009, during the same pandemic period. The WHO 
declared “post-pandemic phase” on August 10, 2010.[2] In 
2009, predominance of influenza A H1N1 pandemic was 
during the winter season.[3] After the pandemics, the strain of 
influenza virus continues to circulate as seasonal flu. Every 
year 650,000 people die of respiratory diseases linked to 
seasonal flu.[4] Airborne droplets from infected human beings 
affect individuals irrespective of age and gender. However, 
incidence is higher in extremes of ages (children and elderly 
people) due to low immunity status.

The Government of India (GoI) has taken many interventions 
such as strengthening the diagnostics, risk categorization, 
guidelines for management, and emergency preparedness 
at both state and central level to reduce the burden in the 
country. There is a wide variation in the burden of influenza 
A H1N1 cases reported from different states of India which 
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actually depends on various factors including environmental 
conditions. Trend analysis provides an insight into the pattern 
of change over a timeline from one geographical area or other 
and between different populations. This will aid in making 
future projections for the state-specific approach for planning 
of health services, resource requirements, etc.

The objective of the current study is to assess the burden and 
trend of morbidity and mortality due to influenza A H1N1 
infection in the Southern states of India from 2010 to 2018.

MATERIALS	AND	METHODS

A secondary data analysis of freely available morbidity and 
mortality data from 2010 to 2018 from reliable sources was 
conducted to assess the burden and to analyze the trend of 
influenza A H1N1 morbidity and mortality in Southern states 
of India. Data on morbidity and mortality due to influenza 
in the Southern states which include Tamil Nadu, Kerala, 
Andhra Pradesh, Karnataka, Telangana, Puducherry, and 
Andaman and Nicobar and Lakshadweep Islands[5,6] were 
extracted from the freely accessible web portal of National 
Centre for Disease Control (NCDC), Director General of 
Health Services, Ministry of Health and Family Welfare, 
GoI. The data on number of cases and deaths due to influenza 
A H1N1 were compiled year wise and state wise for 9 years 
from 2010 to 2018.[6] The data available to public from the 
above-mentioned source are not individually identifiable. 
The collected data are the state-wise gross morbidity and 
mortality data. The data were compiled and tabulated, and 
secondary data analysis was carried out. The results were 
plotted in graphs for both morbidity and mortality of the 
disease. As there were no cases and deaths reported from 
Lakshadweep Islands during the concerned period, the state 
was not included in the graphical presentations.

RESULTS

As per the compiled data, in 2018, the Southern states 
contribute 47.7% of morbidity and 20.2% of mortality of 
India due to influenza A H1N1. Among the Southern states of 
India, Karnataka and Telangana states had reported majority 
of laboratory-confirmed cases 3565 and 2956, respectively, 
in 2015. In 2015, more than 75% of the laboratory-confirmed 
cases in South India were reported by these two states. 
However, in 2016, there is a tremendous fall in the number of 
cases of influenza A H1N1 [Table 1].

The virus spread has increased laboratory-confirmed cases 
to 10,800 in the year 2017. This is 25 times higher than 
the previous year’s morbidity in South India (434 cases). 
Tamil Nadu, Karnataka, and Telangana states share a large 
proportion of morbidity among the other Southern states of 
India [Figure 1]. There is a peak in 2015 and fall in 2016 in 
terms of morbidity; later, there is a steady rise in 2017.
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Considering the number of deaths, 339 deaths (2015) have 
been reported which is highest between 2012 and 2017 
followed by 223 in 2018. In the year 2015, Telangana state 
and Karnataka had more number of deaths, 100 and 94, 
respectively, which are more than 57% (194 deaths) of the 
total mortality (339 deaths) in South India. However, in 
2017, approximately 65% of the influenza A deaths were 
from Kerala and Telangana state [Figure 2]. On interpreting 
the mortality trend curve for influenza A, there seems to be 
peak in the year 2015 followed by a dip in 2016 and after that, 
there is a gradual increase in mortality in 2017 and 2018. As 
per the recent 2018 data, the number of cases was reduced by 
34%, but the mortality was increased by 47% as compared to 
2017. The Figures 3 and 4 show the morbidity and mortality 
contribution by Southern states to India for last 9 years. There 
is increase in the proportion of Influenza A H1N1 cases in 
Southern states after 2015. But the proportion of mortality in 
southern states decreased for few years after 2014 followed 
by an increase in the mortality proportion of Southern states 
in 2018.

DISCUSSION

In 2018, the morbidity due to influenza H1N1 was decreased 
by 34%, but the mortality was increased by 47% as compared 

to the previous year (2017) morbidity and mortality. In the 
past year, the mortality rate was increased in all the Southern 
states, but the main contributing state for the high overall 
mortality in Southern states was Karnataka, the state in which 
morbidity was reduced by 47%, but mortality was increased 
by 4.8 times as compared to the previous year, 2017.

The morbidity pattern of H1N1 flu cases in Karnataka has 
been changed over the years since 2014 due to change in 
weather and monsoon rains.[7] The spike in the number of 
positive cases of H1N1 limits in the month of September 
and 1st week of October. The intermittent rains in Tamil 
Nadu have caused a rise and fall in the morbidity pattern of 
swine flu cases every alternate year since 2010. However, the 
incidence is reduced in recent past. There has also been an 
increase in number of cases in October followed by a gradual 
decrease in November in 2018. The proactive management 
of swine flu cases (monitoring, vaccination, and availability 
of medication) by the health department officials has reduced 
the incidence when compared to the previous years. The Gaja 
cyclone may have an impact on the vector-borne disease and 
swine flu in the state.[8] The Director of Institute of Preventive 
Medicine, Telangana state reported the peak season, is usually 
in the past 2 months of the year. The number of cases will 
increase further with dip in temperature.[9]

Figure	1: Year-wise morbidity pattern of influenza A H1N1 in different Southern states

Figure	2: Year-wise mortality pattern of influenza A H1N1 in different Southern states
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In India, the influenza A H1N1 outbreak caused nearly 30,000 
laboratory-confirmed cases and 1700 deaths by March 15, 
2015.[10] The virus had acquired mutation which made it easier 
to infect humans. A real-time surveillance with phenotypic 
and genotypic analysis was made that time to confirm the 
diagnosis.[11] In a study by Murhekar et al. reported that the 
resurgence in the number of cases could be due to gaps in the 
herd immunity and change in the climatic condition (prolonged 
cold season) in many states in India.[11] Kannan et al. study 
mentioned that improvement has to be made to treat and 
manage the spread of virus during an outbreak.[12]

The central and state governments work hand in diagnosis of 
H1N1 virus. The Integrated Disease Surveillance Programme 
(IDSP) and its state units, IDSP-assisted laboratories, and 
laboratory network of Indian Council of Medical Research 
have been activated exclusively for the test of H1N1 cases. 
The diagnostic kits and viral transport medium kits for 
state laboratories/hospitals have been provided by the 
NCDC.[13] The MOHFW has also recommended vaccination 
for health-care personals.[14] There is also a 24 h call number 
(011-23921401) to attend public queries by the Outbreak 
Monitoring Cell of NCDC.[13]

The National Immunization Schedule in India does not 
include influenza vaccine in the mandatory list.[15] The health 
care workers are the high-risk groups, so influenza vaccines 
were given to health care workers working in conjunction 
with the influenza patients during the 2015 outbreak.[13]

CONCLUSION

The present study shows that in Southern states of India, the 
morbidity due to influenza H1N1 is gradually decreasing, but 
the mortality has been increased to a significant level, which 
needs urgent attention by the health-care professionals. 
The central and state governments have taken many steps 
to reduce the burden of the disease in the country, but the 
change in environmental conditions may be the reason for 
the increased burden/outbreaks of the disease in recent years.

Strengths	and	Limitation

In the current study, the trend analysis of influenza H1N1 
for specific Southern states of India provides an idea about 
the burden and the trend of morbidity and mortality due 
to influenza H1N1. It also helps in proper planning for an 
intervention to reduce the burden of the disease. As the data 
compilation and analysis is restricted to the Southern states, 
the burden of disease could not be compared with other 
states of India. Time series analysis[16] with forecasting of 
disease burden taking the risk factors into account could help 
for better planning and intervention which was one of the 
limitations of the current study.

Recommendation

The focus should be on risk factor identification to prevent 
the occurrence and transmission of the disease agent and 
focusing the high-risk groups for early hospitalization and 
management. Detailed trend analysis for a long time period 
of morbidity and mortality considering the environmental 
changes into account, forecasting of the burden could help 
the concerned authority to plan effectively.
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