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E D I T O R I A L

Advances in measuring influenza burden of disease

1  | IMPORTANCE OF BURDEN OF 
DISEASE ESTIMATES

Influenza is a global public health threat, with seasonal and pandemic 
influenza resulting in substantial impact on health, the economy and 
society. The World Health Organization (WHO) has recently estimated 
that every year, 290 000 to 650 000 deaths are associated with re-
spiratory diseases from seasonal influenza.1 This estimate takes into 
account findings from recent influenza respiratory mortality studies, 
including a study conducted by Iuliano et al.2 Many high- income coun-
tries (HICs) that have invested in measuring the impact of influenza 
epidemics and the cost- effectiveness of interventions against influ-
enza have also spent substantial resources in preventing spread and 
mitigating health outcomes through vaccination, clinical management 
of severe cases and other public health measures. At the same time, 
many low-  and middle- income countries (LMICs), especially those in 
the tropics, are grappling with understanding the impact of influenza 
in their local setting, and to determine whether such interventions are 
cost- effective vis- à- vis interventions for other diseases.3 Furthermore, 
LMICs are likely to have the highest burden of influenza in children, 
but these are also the countries with the least data available.4

2  | EFFORTS TO EXPAND BURDEN OF 
DISEASE STUDIES

It is in this context that burden of disease studies are important to doc-
ument the potential impact of influenza on various aspects of health. 
This includes the number of cases among higher- risk populations, hos-
pitalizations and deaths. Estimates of national disease burden during 
influenza seasons will raise awareness on the impact of seasonal influ-
enza in the local setting. It will allow for cost- effectiveness analyses to 
aid decision- making on investments such as vaccination programmes, 
and can lead to an expansion of efforts to tackle the spread of influenza 
in regions where impact is highest. In countries that have conducted 
burden of disease and cost- effectiveness studies, influenza vaccina-
tion programmes have likewise taken root.5-8 Undertaking burden of 
disease studies for seasonal influenza also helps countries to develop 
surveillance and analytical capabilities for use during pandemics.

Previous influenza burden studies were performed mostly in HICs, 
whose results are not necessarily generalizable to LMICs because of 
differences in underlying determinants such as age structure, nutrition, 

prevalence of high- risk conditions, uptake of preventive strategies and 
access to medical care. Influenza- related research has been expand-
ing in LMICs over the last few years, showing that influenza causes 
substantial clinical cases, hospitalizations and deaths across various 
geographical and social settings.9-13 Research has also shown that 
the outcomes from influenza infection may be more severe in LMICs 
compared to HICs,14,15 and that LMICs contribute a disproportionate 
burden towards global influenza disease.4

However, influenza disease burden information is still sparse in 
regions such as Africa, Asia and South America where there are dif-
ferences in way that healthcare services are organized, accessed and 
financed across countries, even within the same region. There is also a 
relative lack of data from the tropics, where influenza exhibits different 
seasonal patterns compared to temperate countries.16 In addition to 
national considerations, determining more accurate regional and global 
burden of disease estimates for influenza is necessary to provide per-
spective on the impact caused by influenza compared to other diseases, 
and to determine investments to develop better pharmaceuticals such 
as vaccines with broad immunogenicity and improved vaccine produc-
tion methods. As the WHO global estimates are extrapolations from 
available national data, building accurate global estimates requires bet-
ter data from representative areas from all regions of the world.

Since 2015, the WHO has been encouraging countries who have yet 
to embark on burden of disease studies to do so by publishing A Manual 
for Estimating Disease Burden Associated with Seasonal Influenza under the 
ambit of the Pandemic Influenza Preparedness (PIP) framework.17 It has 
also supported the conduct of such studies in LMICs in regions where 
little data existed through funding and provision of technical expertise.

This Special Edition of the Journal showcases the output of this 
ongoing work, which has led to a new series of seasonal influenza bur-
den of disease studies.

3  | NEW SERIES OF BURDEN STUDIES

Eighteen population- specific articles have been included in this Special 
Edition—including five from Asia,18-22 four from Africa,23-26 four from 
Europe,27-30 three from North America,31-33 and one each from South 
America34 and the Middle East.35 (Figure 1 and Table 1) This reflects a 
broad geographical breadth of new research, and these data will add 
to our understanding of the burden of disease worldwide, especially 
in LMICs.
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The heterogeneity of study designs is apparent and expected. 
Eight studies used the WHO manual in developing their methodol-
ogy,18,19,22,24,26,28,29,34 although this ranged from hospital admission 
surveys to adapting suggested analytic methods. Most studies brought 
together information from various sources, including primary data 
from sentinel sites, provincial or national databases, and virological 
surveillance networks. Statistical models used range from regression 
analyses to semi- parametric generalized additive models. The diver-
sity of methods shows that there are different ways in which countries 
can develop burden estimates, depending on the resources available.

Two studies in this Special Edition, from India and South Africa, 
evaluated various data sources and methods and determined the best 
approaches for developing disease burden estimates in their country. 
The study from India found that while the Sample Registration System 
provided the most appropriate national mortality data set, other 
mortality data sources could be used for subregional estimates.36 
The South African study showed that weekly proportion and influ-
enza subtype- specific proxies provided the best model fit with non- 
significant differences in the estimates.25

The outcomes also varied across studies. The most common 
outcomes were deaths attributable to influenza, used in nine stud-
ies,18,20,21,25,29,32,34,36 and severe acute respiratory infections (SARI) 
or its equivalent, used in eight studies.19,22,24,26,28,29,34 Another seven 
studies measured excess or absolute hospitalizations due to influ-
enza,27-29,31,32,34,35 and five studies measured community or outpatient 
visits.28-30,32,33 Some studies were less representative for the entire 
country than others—there were 10 studies that collected data from 
across the country, although most national estimates were calculated 

with the help of extrapolations and appropriate adjustments for demo-
graphic differences.18,24,27,29,31,33

Among the wealth of information in this supplement, five coun-
tries measure their influenza burden for the first time—Cambodia, 
Chile, Romania, Rwanda and Zambia.19,24,26,28,34 Fresh perspectives on 
influenza burden are also offered by the other studies. For example, 
studies from the United States and the United Kingdom shed light on 
the burden of disease in the community, including its effect on quality- 
adjusted life days and years.30,32,33

This Special Edition also includes a review of the risk factors for 
severe outcomes associated with influenza illness in HICs versus 
LMICs, showing differences in determinants for severe outcomes be-
tween the two settings. Pregnancy, living with HIV or AIDS and young 
age were found to be additional risk factors in LMICs but not in HICs. 
Furthermore, children with neurological conditions in LMIC also had a 
higher risk of severe outcomes than those from HICs.37

Lastly, to assist countries in translating their burden of disease 
data into economic and policy decisions on the use of vaccines, WHO 
has also developed an economic evaluation tool. This is described in a 
paper in this Special Edition, which summarizes the key components of 
the tool and its implications for public health.38

4  | THE WAY FORWARD

The diversity in methods used across various burden of disease studies 
is reflective of the multifaceted and complex nature of these estima-
tions. Certain methods may be easier to implement in some contexts 

F IGURE  1 Locations of population- specific articles in this Special Edition of the journal



     |  5EDITORIAL

T
A
B
LE
 1
 

Su
m

m
ar

y 
of

 c
ou

nt
ry

- s
pe

ci
fic

 b
ur

de
n 

of
 d

ise
as

e 
st

ud
ie

s 
in

 th
e 

sp
ec

ia
l e

di
tio

n

Co
un

tr
y

Bu
rd

en
 o

f d
is

ea
se

 
m

ea
su

re
s

Pe
rio

d
U

se
d 

W
H

O
 M

an
ua

l
Re

pr
es

en
ta

tiv
en

es
s o

f e
nt

ire
 

co
un

tr
y

Ke
y 

re
su

lts
Re

fe
re

nc
e

Ba
ng

la
de

sh
(i)
 
	In
flu
en
za
-a
ss
oc
ia
te
d	

de
at

hs
20

10
- 2

01
2

Ye
s;

 a
da

pt
ed

 fo
r c

al
cu

la
tio

n 
of

 a
nn

ua
l m

or
ta

lit
y 

ra
te

s
Ye

s;
 1

1 
se

nt
in

el
 s

ur
ve

ill
an

ce
 

sit
es

 s
pa

nn
in

g 
al

l a
dm

in
ist

ra
-

tiv
e 

di
vi

sio
ns

.

A
m

on
g 

42
21

 s
ur

ve
ill

an
ce

 c
as

e-
 pa

tie
nt

s, 
55

3 
(1

3%
) w

er
e 

po
sit

iv
e 

fo
r i

nf
lu

en
za

 v
iru

se
s. 

Th
e 

in
flu

en
za

- a
ss

oc
ia

te
d 

m
or

ta
lit

y 
ra

te
 w

as
 6

 (9
5%

 C
I 3

- 1
4)

 p
er

 1
00

 0
00

 in
 

20
10

- 1
1,

 a
nd

 1
1 

(9
5%

 C
I 2

- 2
5)

 p
er

 1
00

 0
00

 in
 

20
11

- 2
01

2.
 R

at
es

 o
f i

nf
lu

en
za

- a
ss

oc
ia

te
d 

de
at

hs
 w

er
e 

hi
gh

es
t i

n 
th

os
e 

ag
ed

 a
bo

ve
 6

0 
y.

18

Ca
m

bo
di

a
(i)
 
SA
RI

20
15

Ye
s;

 H
SA

 a
pp

ro
ac

h 
us

ed
N

o;
 o

ne
 s

en
tin

el
 s

ur
ve

ill
an

ce
 

sit
e 

ex
tr

ap
ol

at
ed

 to
 th

e 
pr

ov
in

ci
al

 p
op

ul
at

io
n

A
dj

us
te

d 
in

flu
en

za
- a

ss
oc

ia
te

d 
20

15
 S

A
RI

 h
os

pi
ta

liz
at

io
n 

ra
te

 w
as

 1
3.

5/
10

0 
00

0 
pe

rs
on

s.

19

Be
iji

ng
, C

hi
na

(i)
 
	In
flu
en
za
-a
ss
oc
ia
te
d	

ex
ce

ss
 d

ea
th

s
20

07
- 2

01
3

N
o

N
o;

 s
en

tin
el

 h
os

pi
ta

ls 
an

d 
na

tio
na

l- l
ev

el
 m

or
ta

lit
y 

da
ta

 
w

er
e 

us
ed

.

23
75

 (C
I 1

00
2-

 86
88

) d
ea

th
s 

at
tr

ib
ut

ed
 to

 in
flu

en
za

 p
er

 
se

as
on

. M
or

ta
lit

y 
ra

te
 a

ss
oc

ia
te

d 
w

ith
 th

e 
20

09
 H

1N
1 

pa
nd

em
ic

 in
 2

00
9/

20
10

 w
as

 c
om

pa
ra

bl
e 

to
 th

at
 o

f 
se

as
on

al
 in

flu
en

za
 (1

9.
9 

[C
I 1

0.
4-

 33
.1

] v
s 

17
.2

 [C
I 

7.
2-

 67
.5

] p
er

 1
00

 0
00

).

20

Ya
nc

he
ng

, 
Ch

in
a

(i)
 
	In
flu
en
za
-a
tt
rib
ut
ab
le
	

ex
ce

ss
 re

sp
. d

ea
th

s
20

11
- 2

01
5

N
o

N
o;

 s
ur

ve
ill

an
ce

 d
at

a 
of

 
se

nt
in

el
 s

ite
s 

in
 Y

an
ch

en
g 

ta
ke

n 
fr

om
 n

at
io

na
l s

ys
te

m
.

A
nn

ua
l a

ve
ra

ge
 e

xc
es

s 
re

sp
ira

to
ry

 d
ea

th
s 

of
 4

.5
9 

(9
5%

 
co

nf
id

en
ce

 in
te

rv
al

: 3
.9

4,
 7

.4
1)

 p
er

 1
00

 0
00

 p
er

so
ns

 
as

so
ci

at
ed

 w
ith

 in
flu

en
za

. A
lm

os
t a

ll 
oc

cu
rr

ed
 in

 
pe
rs
on
s	
≥6
5	
y.

21

In
do

ne
sia

(i)
 
	SA
RI

M
ay

 2
01

3-
 A

pr
il 

20
16

Ye
s;

 H
A

S 
to

 e
st

im
at

e 
se

nt
in

el
 h

os
pi

ta
l c

at
ch

-
m

en
t p

op
ul

at
io

ns

N
o;

 o
nl

y 
se

nt
in

el
 h

os
pi

ta
ls 

in
 

th
re

e 
di

st
ric

ts
.

A
nn

ua
l i

nc
id

en
ce

 o
f i

nf
lu

en
za

- a
ss

oc
ia

te
d 

SA
RI

 ra
ng

ed
 

fr
om

 1
3-

 19
 p

er
 1

00
 0

00
 p

op
ul

at
io

n.
 In

ci
de

nc
e 

w
as

 
hi

gh
es

t i
n 

ch
ild

re
n 

ag
ed

 0
- 4

 y
 (8

2-
 11

4 
pe

r 1
00

 0
00

 
po

pu
la

tio
n)

, f
ol

lo
w

ed
 b

y 
ch

ild
re

n 
5-

 14
 y

 (2
2-

 36
 p

er
 

10
0 

00
0 

po
pu

la
tio

n)
.

22

Ke
ny

a
(i)
 
SA
RI

20
12

- 2
01

4
N

o
N

o;
 b

as
e 

ra
te

s 
fr

om
 o

ne
 

re
gi

on
al

 h
os

pi
ta

l t
o 

ex
tr

ap
ol

at
e 

to
 o

th
er

 re
gi

on
s 

in
 th

e 
co

un
tr

y.

Th
e 

m
ea

n 
an

nu
al

 ra
te

 o
f h

os
pi

ta
liz

ed
 in

flu
en

za
- 

as
so

ci
at

ed
 S

A
RI

 w
as

 2
1 

(9
5%

 C
I 1

9-
 23

) p
er

 1
00

 0
00

 
pe

rs
on

s, 
an

d 
no

n-
 ho

sp
ita

liz
ed

 ra
te

 w
as

 8
2 

(9
5%

 C
I 

74
- 9

0)
 p

er
 1

00
 0

00
 p

er
so

ns
.

23

Rw
an

da
(i)
 
SA
RI
	h
os
p.

Ja
nu

ar
y 

20
12

- D
ec

em
be

r 
20

14

Ye
s;

 u
se

d 
to

 e
st

im
at

e 
SA

RI
 

ho
sp

. r
at

es
Ye

s;
 h

os
p.

 o
bt

ai
ne

d 
fr

om
 a

ll 
pu

bl
ic

 h
os

pi
ta

ls,
 in

flu
en

za
 

vi
ru

s 
su

rv
ei

lla
nc

e 
co

nd
uc

te
d 

at
 6

 s
en

tin
el

 h
os

pi
ta

ls 
in

 5
 

pr
ov

in
ce

s.

SA
RI

 c
as

es
 a

cc
ou

nt
ed

 fo
r 7

0.
6%

 (9
75

9/
13

 8
13

) o
f 

re
sp

ira
to

ry
 a

dm
iss

io
ns

. I
nf

lu
en

za
 v

iru
s 

de
te

ct
io

n 
ra

te
 

w
as

 6
.3

%
 (1

90
/3

02
2)

. M
ea

n 
an

nu
al

 n
at

io
na

l n
um

be
r 

of
 in

flu
en

za
- a

ss
oc

ia
te

d 
SA

RI
 h

os
pi

ta
liz

at
io

ns
 w

as
 3

66
3 

(9
5%

 C
I: 

29
30

- 4
39

5-
 ra

te
: 3

4.
7 

pe
r 1

00
 0

00
 9

5%
 C

I: 
25

.4
- 4

7.
7)

.

24

So
ut

h 
A

fr
ic

a
(i)
 
	In
flu
en
za
-a
ss
oc
ia
te
d	

de
at

hs
20

09
- 2

01
3

N
o

Ye
s;

 u
sin

g 
pu

bl
ic

ly
 a

va
ila

bl
e 

da
ta

 o
n 

ca
us

es
 o

f d
ea

th
.

A
nn

ua
l m

ea
n 

m
or

ta
lit

y 
es

tim
at

es
 ra

ng
ed

 fr
om

 2
.5

8 
(9

5%
 C

I 1
.9

0-
 3.

25
) t

o 
4.

66
 (9

5%
 C

I 2
.0

3-
 7.

30
) p

er
 

10
0 

00
0 

po
pu

la
tio

n.

25

(C
on

tin
ue

s)



6  |     EDITORIAL

Co
un

tr
y

Bu
rd

en
 o

f d
is

ea
se

 
m

ea
su

re
s

Pe
rio

d
U

se
d 

W
H

O
 M

an
ua

l
Re

pr
es

en
ta

tiv
en

es
s o

f e
nt

ire
 

co
un

tr
y

Ke
y 

re
su

lts
Re

fe
re

nc
e

Za
m

bi
a

(i)
 
SA
RI
	h
os
p.

20
11

- 2
01

4
Ye

s;
 u

se
d 

to
 e

st
im

at
e 

SA
RI

 
ho

sp
. r

at
es

N
o;

 d
at

a 
fr

om
 U

ni
ve

rs
ity

 
Te

ac
hi

ng
 H

os
pi

ta
l s

itu
at

ed
 

in
 L

us
ak

a 
Pr

ov
in

ce
 

ex
tr

ap
ol

at
ed

 to
 re

m
ai

ni
ng

 9
 

pr
ov

in
ce

s.

SA
RI

 c
as

es
 a

cc
ou

nt
ed

 fo
r 7

7.
1%

 (1
3 

38
9/

17
 3

54
) o

f 
re

sp
ira

to
ry

 a
dm

iss
io

ns
. I

nf
lu

en
za

 v
iru

s 
de

te
ct

io
n 

ra
te

 
w

as
 5

.5
%

 (1
52

/2
73

4)
. T

he
 m

ea
n 

an
nu

al
 n

at
io

na
l 

nu
m

be
r o

f i
nf

lu
en

za
- a

ss
oc

ia
te

d 
SA

RI
 h

os
pi

ta
liz

at
io

ns
 

w
as

 6
18

1 
(9

5%
 C

I: 
43

21
- 8

04
1-

 ra
te

: 4
3.

9 
pe

r 1
00

 0
00

; 
95

%
 C

I: 
30

.7
- 5

7.
1)

26

Po
rt

ug
al

(i)
 
	Pn
eu
m
on
ia
	a
nd
	

in
flu

en
za

 (P
&

I) 
ex

ce
ss

 
ho

sp
.

19
98

- 2
01

5
N

o
Ye

s;
 d

at
a 

fr
om

 th
e 

N
at

io
na

l 
H

os
pi

ta
l D

isc
ha

rg
e 

da
ta

ba
se

 
an

d 
th

e 
N

at
io

na
l I

nf
lu

en
za

 
Re

fe
re

nc
e 

La
bo

ra
to

ry
.

A
ve

ra
ge

 e
xc

es
s 

P&
I h

os
pi

ta
liz

at
io

ns
/s

ea
so

n 
w

as
 

19
.4

/1
00

 0
00

 (r
an

ge
 0

- 4
6.

1/
10

0 
00

0)
, a

nd
 h

ig
he

r 
ex

ce
ss

 w
as

 o
bs

er
ve

d 
in

 y
ou

ng
 c

hi
ld

re
n 

le
ss

 th
an

 2
 y

 
(7
9.
8/
10
0	
00
0)
	a
nd
	≥
65
	y
	(6
8.
3/
10
0	
00
0)
.

27

Ro
m

an
ia

(i)
 
	In
flu
en
za
-a
ss
oc
ia
te
d	

IL
I

(ii
) 
SA
RI
	h
os
p.

20
11

- 2
01

6
Ye

s;
 u

se
d 

na
tio

na
l 

su
rv

ei
lla

nc
e 

da
ta

Ye
s;

 n
at

io
na

l s
en

tin
el

 IL
I 

su
rv

ei
lla

nc
e 

co
nd

uc
te

d 
in

 a
ll 

41
 c

ou
nt

ie
s 

an
d 

th
e 

ca
pi

ta
l 

ci
ty

.

A
nn

ua
l i

nc
id

en
ce

 o
f I

LI
 a

nd
 in

flu
en

za
- a

ss
oc

ia
te

d 
IL

I p
er

 
10

0 
00

0 
pe

rs
on

s 
va

rie
d 

be
tw

ee
n 

68
 (9

5%
 C

I 6
1-

 76
) 

an
d 

31
8 

(9
5%

 C
I 2

98
- 3

38
), 

an
d 

be
tw

ee
n 

23
 (9

5%
 C

I 
19

- 2
9)

 a
nd

 1
89

 (9
5%

 C
I 1

49
- 2

40
), 

re
sp

ec
tiv

el
y.

 S
A

RI
 

in
ci

de
nc

e 
pe

r 1
00

.0
00

 p
er

so
ns

 w
as

 6
 (9

5%
 C

I 5
- 7

) t
o 

9 
(9

5%
 C

I 8
- 1

0)
, o

f w
hi

ch
 2

 (9
5%

 C
I 1

- 2
) t

o 
3 

(9
5%

 C
I 

2-
 4)

 w
er

e 
du

e 
to

 in
flu

en
za

.

28

Sp
ai

n
(i)
 
	W
ee
kl
y	
in
flu
en
za
	

ra
te

s
(ii
) 
IL
I	a
nd
	M
CI
C

(ii
i) 
H
os
p.
	ra
te
s

(iv
) 
SH
CI
C

(v
) 
	IC
U
	a
dm
iss
io
ns
	a
nd
	

de
at

hs
.

20
10

- 2
01

6
Ye

s;
 u

se
d 

in
flu

en
za

 
su

rv
ei

lla
nc

e 
da

ta
 to

 
es

tim
at

e 
na

tio
na

l b
ur

de
n 

of
 d

ise
as

e

Ye
s;

 s
en

tin
el

 s
ur

ve
ill

an
ce

 
ne

tw
or

k 
co

m
pr

isi
ng

 
ph

ys
ic

ia
ns

 in
 1

7 
of

 1
9 

Sp
an

ish
 re

gi
on

s, 
an

d 
th

e 
ne

tw
or

k-
 af

fil
ia

te
d 

la
bo

ra
to

rie
s.

Th
e 

hi
gh

es
t r

at
es

 o
f M

CI
C 

ob
se

rv
ed

 in
 <

15
 y

 (1
39

5-
 

31
55

 c
as

es
/1

00
 0

00
 p

op
ul

at
io

n 
in

 5
- 1

4 
y)

 a
nd

 th
e 

lo
w
es
t	i
n	
≥6
5	
y	
(1
41
-	6
08
	c
as
es
/1
00
	0
00
	p
op
ul
at
io
n)
. 

SH
CI

C 
ra

te
s 

ha
d 

a 
U

- s
ha

pe
d 

di
st

rib
ut

io
n,

 w
ith

 a
nn

ua
l 

av
er

ag
e 

ho
sp

ita
liz

at
io

n 
ra

te
s 

of
 1

6.
5.

 A
nn

ua
l e

st
im

at
ed

 
av

er
ag

e 
of

 8
66

 8
68

 c
as

es
 o

f I
LI

 in
 p

rim
ar

y 
ca

re
 (5

5%
 

w
er

e 
M

CI
C)

, 3
61

6 
SH

CI
C,

 1
23

2 
IC

U
 a

dm
iss

io
ns

 a
nd

 
43

7 
de

at
hs

 in
 S

H
CI

C.

29

En
gl

an
d,

 
U

ni
te

d 
Ki

ng
do

m

(i)
 
Q
A
LD
	lo
st

(ii
) 
Q
A
LY
	lo
st

(ii
i) 
	Co
m
m
un
ity
	A
RI
	&
	IL
I	

ab
se

nc
es

20
06

- 2
01

1
N

o
N

o;
 h

ou
se

ho
ld

s 
re

cr
ui

te
d 

fr
om

 1
46

 v
ol

un
te

er
 g

en
er

al
 

pr
ac

tic
es

 o
nl

y 
ac

ro
ss

 
En

gl
an

d.

A
ve
ra
ge
	Q
A
LD
	lo
st
	w
as
	0
.2
6,
	0
.9
3,
	1
.6
1	
an
d	
1.
84
	fo
r	

A
RI

, I
LI

, H
1N

1p
dm

09
 a

nd
 in

flu
en

za
 B

 c
as

es
, r

es
pe

c-
tiv

el
y.

  
Co
m
m
un
ity
	in
flu
en
za
	c
as
es
	lo
st
	2
4	
30
0	
Q
A
LY
s	
in
	

20
10

/2
01

1 
an

d 
ha

d 
2.

9 
m

ill
io

n 
ab

se
nc

es
 p

er
 s

ea
so

n 
fr

om
 2

00
6/

20
07

- 2
00

9/
20

10
.

30

Ca
na

da
(i)
 
	In
flu
en
za
,	R
SV
	a
nd
	

O
RV

 a
tt

rib
ut

ab
le

 
ex

ce
ss

 re
sp

. h
os

p.

Se
pt

em
be

r 
20

03
- A

ug
us

t 
20

14

N
o

Ye
s;

 h
os

pi
ta

l d
isc

ha
rg

e 
re

co
rd

s 
fr

om
 C

an
ad

ia
n 

In
st

itu
te

 o
f H

ea
lth

 
In

fo
rm

at
io

n 
D

isc
ha

rg
e 

A
bs

tr
ac

t D
at

ab
as

e.

33
 (9

5%
 C

I: 
29

, 3
8)

, 2
7 

(9
5%

 C
I: 

22
, 3

3)
 a

nd
 2

7 
(9

5%
 C

I: 
18

, 3
6)

 h
os

pi
ta

liz
at

io
ns

 p
er

 1
00

 0
00

 p
op

ul
at

io
n 

pe
r 

ye
ar

 a
tt

rib
ut

ed
 to

 in
flu

en
za

, R
SV

 a
nd

 O
RV

. I
nf

lu
en

za
 

vi
ru

s 
id

en
tif

ie
d 

in
 7

8%
 (9

5%
 C

I: 
75

%
, 8

1%
) a

nd
 1

7%
 

(9
5%

 C
I: 

15
%

, 2
1%

) o
f r

es
pi

ra
to

ry
 h

os
pi

ta
liz

at
io

ns
 

at
tr

ib
ut

ed
 to

 in
flu

en
za

 fo
r c

hi
ld

re
n 

an
d 

ad
ul

ts
.

31

T
A
B
LE
 1
 

(C
on

tin
ue

d)

(C
on

tin
ue

s)



     |  7EDITORIAL

Co
un

tr
y

Bu
rd

en
 o

f d
is

ea
se

 
m

ea
su

re
s

Pe
rio

d
U

se
d 

W
H

O
 M

an
ua

l
Re

pr
es

en
ta

tiv
en

es
s o

f e
nt

ire
 

co
un

tr
y

Ke
y 

re
su

lts
Re

fe
re

nc
e

U
ni

te
d 

St
at

es
(i)
 
	Sy
m
pt
om
at
ic
	

co
m

m
un

ity
 il

ln
es

se
s

(ii
) 
O
PV

(ii
i) 
H
os
p.
	ra
te
s

(iv
) 
D
ea
th
s

20
10

- 2
01

6
N

o
Ye

s;
 p

op
ul

at
io

n-
 ba

se
d 

su
rv

ei
lla

nc
e 

in
 v

ar
io

us
 

st
at

es
, a

 n
at

io
nw

id
e 

be
ha

vi
ou

r s
ur

ve
y,

 d
at

a 
fr

om
 

N
at

io
na

l C
en

te
r f

or
 H

ea
lth

 
St

at
ist

ic
s 

an
d 

na
tio

na
l 

vi
ro

lo
gi

ca
l s

ur
ve

ill
an

ce
.

In
flu

en
za

- r
el

at
ed

 il
ln

es
se

s 
du

rin
g 

in
flu

en
za

 s
ea

so
ns

 
es

tim
at

ed
 to

 ra
ng

e 
fr

om
 9

.2
 m

ill
io

n 
to

 3
5.

6 
m

ill
io

n,
 

in
cl

ud
in

g 
14

0 
00

0 
to

 7
10

 0
00

 h
os

pi
ta

liz
at

io
ns

.

32

U
ni

te
d 

St
at

es
(i)
 
	In
flu
en
za
-a
ss
oc
ia
te
d	

O
PV

20
01

- 2
01

0
N

o
Ye

s;
 e

le
ct

ro
ni

c 
he

al
th

 d
at

a 
fr

om
 6

 o
f 8

 in
te

gr
at

ed
 

he
al

th
ca

re
 d

el
iv

er
y 

or
ga

ni
za

tio
ns

. V
ira

l 
su

rv
ei

lla
nc

e 
fr

om
 m

aj
or

 
la

bo
ra

to
rie

s 
in

 3
 U

S 
re

gi
on

s 
(E

as
t, 

N
or

th
 a

nd
 C

en
tr

al
).

O
ut

pa
tie

nt
 ra

te
s 

w
ith

 p
ne

um
on

ia
 v

isi
ts

 w
er

e 
39

 (9
5%

 
co

nf
id

en
ce

 in
te

rv
al

 [C
I],

 3
0-

 70
) a

nd
 2

03
 (9

5%
 C

I, 
18

0-
 24

0)
 p

er
 1

0 
00

0 
pe

rs
on

- y
ea

rs
, r

es
pe

ct
iv

el
y,

 fo
r 

in
te

rp
an

de
m

ic
 a

nd
 p

an
de

m
ic

 s
ea

so
ns

. R
at

es
 w

ith
 

re
sp

ira
to

ry
 v

isi
ts

 w
er

e 
18

5 
(9

5%
 C

I, 
16

1-
 25

5)
 a

nd
 5

42
 

(9
5%

 C
I, 

44
1-

 82
3)

 p
er

 1
0 

00
0 

pe
rs

on
- y

ea
rs

.

33

Ch
ile

(i)
 
SA
RI

(ii
) 
re
sp
.	h
os
p.
	a
nd

(ii
i) 
	de
at
hs
	d
ue
	to
	

in
flu

en
za

 a
nd

 
pn

eu
m

on
ia

Ja
nu

ar
y 

20
12

- D
ec

em
be

r 
20

14

Ye
s;

 u
se

d 
SA

RI
 s

en
tin

el
 

su
rv

ei
lla

nc
e 

da
ta

Ye
s;

 n
at

io
na

l- l
ev

el
 d

at
a.

 
Re

co
rd

s 
fr

om
 6

 S
A

RI
 

se
nt

in
el

 s
ite

s 
ac

ro
ss

 3
 o

f t
he

 
4 

ge
og

ra
ph

ic
- a

dm
in

ist
ra

tiv
e 

m
ac

ro
 z

on
es

 (c
ov

er
in

g 
>8

0%
 

of
 p

op
ul

at
io

n)
.

A
ve

ra
ge

 a
nn

ua
l r

at
e 

of
 h

os
pi

ta
liz

at
io

ns
 w

as
 7

1.
5 

(C
I 

95
%

 6
7.

0-
 76

.4
) p

er
 1

00
 0

00
 p

er
so

n-
 ye

ar
s 

in
 c

hi
ld

re
n 

< 
5 

y 
of

 a
ge

, 1
1.

8 
(C

I 9
5%

 1
1.

3-
 12

.4
) p

er
 1

00
 0

00
 

pe
rs

on
- y

ea
rs

 in
 p

eo
pl

e 
be

tw
ee

n 
5 

an
d 

64
 y

, a
nd

 1
56

.0
 

(C
I 9

5%
 1

50
.2

- 1
62

.0
) p

er
 1

00
 0

00
 p

er
so

n-
 ye

ar
s 

in
 

ad
ul
ts
	≥
	6
5	
y.
	 

A
nn

ua
l m

or
ta

lit
y 

ra
te

 w
as

 0
.0

8 
(C

I 9
5%

 0
- 0

.5
), 

0.
3 

(C
I 

95
%

 0
.2

- 0
.4

) a
nd

 2
2.

8 
(C

I 9
5%

 2
0.

7-
 25

.2
) p

er
 1

00
 0

00
 

pe
rs

on
- y

ea
rs

 fo
r t

he
 re

sp
ec

tiv
e 

ag
e-

 gr
ou

ps
.

34

O
m

an
(i)
 
	In
flu
en
za
-a
ss
oc
ia
te
d	

ho
sp

. a
nd

 in
-h

os
pi

ta
l 

de
at

hs

Ja
nu

ar
y 

20
12

- D
ec

em
be

r 
20

15

N
o

Ye
s;

 n
at

io
na

l- l
ev

el
 d

at
a 

fr
om

 
11

 re
gi

on
al

 h
os

pi
ta

ls.
19

 4
05

 in
flu

en
za

- a
ss

oc
ia

te
d 

ho
sp

ita
liz

at
io

n 
an

d 
84

7 
de

at
hs

 id
en

tif
ie

d 
fr

om
 2

01
2 

to
 2

01
5.

 In
flu

en
za

 
po

sit
iv

ity
 p

er
ce

nt
ag

e 
ra

ng
ed

 fr
om

 6
.4

%
 in

 2
01

3 
to

 
20

.6
%

 in
 2

01
5.

 
In

flu
en

za
- a

ss
oc

ia
te

d 
ho

sp
ita

liz
at

io
n 

ra
te

 w
as

 7
.3

 (9
5%

 
CI

: 6
.4

- 8
.1

) p
er

 1
00

 0
00

 in
 2

01
3 

an
d 

27
.5

 (9
5%

 C
I: 

25
.9

- 2
9.

1)
 in

 2
01

5.

35

A
RI

, a
cu

te
 re

sp
ira

to
ry

 in
fe

ct
io

ns
; H

A
S,

 H
os

pi
ta

l A
dm

iss
io

n 
Su

rv
ey

; H
os

p.
, h

os
pi

ta
liz

at
io

n;
 IC

U
, i

nt
en

siv
e 

ca
re

 u
ni

t; 
IL

I, 
in

flu
en

za
- li

ke
 il

ln
es

s;
 M

CI
C,

 m
ild

 c
on

fir
m

ed
 in

flu
en

za
 c

as
es

; O
PV

, o
ut

pa
tie

nt
 v

isi
ts

; O
RV

, 
ot
he
r	r
es
pi
ra
to
ry
	v
iru
se
s;
	Q
A
LD
,	q
ua
lit
y-
	ad
ju
st
ed
	li
fe
	d
ay
s;
	Q
A
LY
,	q
ua
lit
y-
	ad
ju
st
ed
	li
fe
	y
ea
rs
;	R
es
p.
,	r
es
pi
ra
to
ry
;	S
A
RI
,	s
ev
er
e	
ac
ut
e	
re
sp
ira
to
ry
	in
fe
ct
io
ns
;	S
H
CI
C,
	s
ev
er
e	
ho
sp
ita
liz
at
io
ns
	o
f	c
on
fir
m
ed
	in
flu
en
za
	

ca
se

s.

T
A
B
LE
 1
 

(C
on

tin
ue

d)



8  |     EDITORIAL

than others. For example, compared to hospitalizations, collecting 
accurate community- based data on influenza may be challenging in 
dispersed populations or less- resourced health systems. The different 
perspectives from the two studies in China also remind us that disease 
burden may vary within large countries with diverse populations.20,21

Likewise, there may be various factors behind whether countries 
use the approach described in the WHO manual for their estimations. 
Some methods and measures used in countries may have pre- dated 
the availability of the WHO manual or deemed to be a better fit for 
the country’s needs. Furthermore, extrapolation and modelling may be 
helpful where primary data are not readily available, and there are dif-
ferent ways in which countries may choose to do so. The WHO manual 
therefore serves as a useful reference for those conducting burden of 
disease studies for the first time, and for others looking to improve 
their future estimates.

Accurate burden of disease estimates is still dependent on the 
quality of primary data, and this is best obtained through robust 
local surveillance systems. As they also support early detection and 
response to emerging threats, strengthening national surveillance ca-
pabilities is in the interest of global health security and in line with 
capability building under the International Health Regulations.39 In this 
regard, there is room for additional support to be provided to countries 
encountering difficulties in setting up surveillance systems and burden 
of disease estimates, either in the form of financial or professional ex-
pertise. The increasing number of studies in less studied regions allows 
for some extrapolation to neighbouring countries, but there are limita-
tions. Extrapolation may be unavoidable for complex parameters, but 
each country and subregion is different and surveillance data are still 
required to provide a meaningful baseline.

Knowing the national and global burden of disease of seasonal 
influenza is an important first step in providing clarity on the mag-
nitude of the problem at hand. However, its true utility is when such 
information is used to guide public health actions. There is a need for 
guidance to support countries to translate these data into policies and 
practices that would help to reduce this burden. The WHO economic 
evaluation tool described above is one such example.38 By knowing 
the cost- effectiveness of different possible interventions, countries 
would have greater clarity on which measures should be prioritized, 
implemented and monitored.

Burden of disease studies are likely to continue to gain increased 
attention, especially with the increased emphasis on value- based 
health care and cost- effective decision- making. Each study represents 
a piece to a larger puzzle, and the collective wealth of country expe-
riences contribute to our better understanding of the overall global 
burden of disease of seasonal influenza, enable capacities to be built 
that can be used during a pandemic, and help inform us of how best 
to safeguard public health as individual nations and as part of a global 
community.
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