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Introduction

The first mention of tonsil surgery,
in about 1000 years BC, refers to
Hindu medicine. Celsus, a Roman
aristocrat who lived about the time
of Christ, beautifully described
a method of complete tonsil re -
moval (or tonsillectomy (TE))
using the index finger.1 Nowadays
TE is one of the most frequently
performed surgical procedures in
the daily practice of the otorhi -
nolaryngologist in the Western
world.2 The most important indi-
cations are recurrent tonsillitis and

upper airway obstruction second-
ary to adenotonsillar hypertrophy.3

Multiple studies have been per-
formed to evaluate the medical
effectiveness of this intervention.
Paradise et al. proved that TE is
highly effective in treating recur-
rent tonsillitis compared to non-
surgical treatment if stringent cri-
teria are used in the decision for
surgery.4 In less severely affected
children, benefit was less obvious,
though still demonstrable, in sev-
eral randomised controlled trials
(RCT).5 As interest has increased
in the last decade, studies on the

cost-effectiveness of TE were per-
formed but all encountered the
same difficulties: some factors are
difficult or impossible to control
in a randomised controlled set-
ting.6  Thus, little is known about
the cost-effectiveness of TE.

There are different types of
comparison studies. In an effect
comparison study, the effects of
two treatment alternatives are
compared (for example the 1984
Paradise study, in which the out-
come of TE is compared with
medical treatment of children
with recurrent and severe throat
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infections).4 In a cost-effectiveness
analysis both the difference in cost
and the difference in effectiveness
of two alternative treatments are
compared7 to determine the ratio of
extra cost for additional health out-
come (ICER = Incremental Cost-
Effectiveness Ratio).6,8

The aim of this study was to
perform a cost comparison study
between TE and an episode of
severe tonsillitis. In such a study,
treatment alternatives are com-
pared at the level of cost, without
taking into account their effec -
tiveness. The objective here is to
determine the societal cost of a
TE and a severe throat infection
and then to estimate how many
severe throat infections need to
be avoided to equal the costs of
a TE.

Material and methods

The assessment of the cost of both
treatments is based on a consecu-
tive series of 381 children who
underwent a (adeno-)tonsillectomy
((A)TE). The (A)TE were per-
formed in Ziekenhuis Oost-Limburg
(ZOL) in Genk or Ziekenhuis
Maas en Kempen (ZMK) in Bree
by five ENT surgeons between
January 2007 and March 2008. All
costs are noted in euro (€), the
average exchange rate for US dol-
lar in this period was € 1 = $ 1.39.
All children (younger than 18
years old) undergoing this surgery
had a history of recurrent throat
infections as indication for sur-
gery. The UEMS guidelines were
used: at least three severe bacteri-
al tonsillitis episodes in the last
year were required9 and all were
treated in a day-clinic setting. The
(A)TE were performed by cold
dissection with haemostasis by
compression and unipolar electro-
cautery. 

Direct medical costs of a tonsil-

lectomy

The mean costs of the surgical
intervention were determined for
the period 2007-2008. We meas-
ured the standardised costs of the
procedure, smoothing variations
by using the mean cost of several
procedures. For example, the
mean operating time determined
the corresponding personnel cost
and operating room rent. The cost
of perioperative medication was
also assessed this way. Hospital
administration provided informa-
tion about the cost of the material
used for one (A)TE (sterile surgi-
cal equipment, gloves, compress-
es, etc.) and for the stay in the
day-clinic. Based on the mean dis-
tance between the patients home
and the hospital we assessed the
transport cost, using the mileage
allowance of the Belgian law
gazette in the years 2007-2008.
Physicians’ fees (pre-operative
consultation, surgical, and anaes-
thesia fee) and the cost of post-
operative painkillers were also
determined. A post-operative con-
sultation was not routine, although
sometimes performed by the sur-
geon, paediatrician, or the General
Practitioner (GP) in case of post-
operative problems or worried
parents. We assumed that the
number ¾ and therefore the cost ¾
of these post-operative consul -
tations was equal to the number
of secondary consultations for
tonsillitis with delayed therapy
response. Costs of medication
were based on the Belgian formu-
lary. Costs of consultation (GP or
specialist) were based on Belgian
guidelines (2008). An estimate of
the cost of readmission or revision
surgery (post-operative haemor-
rhage with necessity of an explo-
ration under general anaesthesia)

was based on an earlier study per-
formed in the same hospital with
the same team of otorhinolaryngol-
ogists.10 The cost of a readmission
post-tonsillectomy (without revi-
sion surgery) was based on the
mean hospitalisation cost of six
patients requiring readmission (for
dehydration, pain, or haemorrhage).

Direct medical costs of an acute

tonsillitis

The costs are limited to the pri-
mary care consultation (general
practitioner or paediatrician) and
prescribed medication (painkillers
and antibiotics). The cost of a very
serious throat infection, requiring
hospitalisation, was calculated
based on the mean cost of the
 hospitalisation of seven children
hospitalised with an acute tonsilli-
tis. The frequency of such severe
throat infections requiring hospi-
talisation cannot be estimated. We
assumed that this cost is equal to
the cost of post-tonsillectomy
readmission (without revision sur-
gery).

Indirect (work-related) costs of

tonsillitis and tonsillectomy

The duration of work absenteeism
for the operation and for a severe
throat infection were estimated by
a self-administered questionnaire
(Table 1), filled in by the accom-
panying adult of the children who
underwent a TE. The question-
naire had to be completed defining
the accompanying person(s) for
the surgery and providing informa-
tion about leave by the mother,
father, and/or a relative to care for
the child in the post-operative peri-
od or when the same patient would
undergo a severe throat infection
(Table 1). Using this questionnaire,
we assessed absenteeism and
 corresponding productivity loss.
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Based on data from two Belgian
institutions, we calculated the
costs related to the loss of eco-
nomic production. According to
the National Institute for Statistics
(NIS), the cost corresponds with
€197 per day of leave based on
total national labor cost for 2008.
According to the Belgian federal
government department of eco-
nomics (FOD), the cost corre-
sponds to € 244 per day and is
based on the mean gross wage
(mean of € 2,837 per month
measured for October 2007 in
Belgium) in addition to holiday
fee, year-end bonus, and employer
contributions. Supplementary
costs for the employer (for a tem-
porary replacement, additional
overtime, or reduction in quality
of service) were not included.
Other indirect costs (for example

‘presenteeism’ or changes in usual
daily activity) were not assessed. 

Statistics

Statistical analyses of the ques-
tionnaires were performed using
STATA 10.0 and SPSS. Con tinu -
ous outcome variables were com-
pared using the parametrical paired
t-test with a p-value of < 0.05 con-
sidered significant.

Results

Study population

The parents or relatives of 275 of
the 381 children undergoing a TE
between January 2007 and March
2008 completed the questionnaire
and provided data for analysis
(72%). Of the 275 children, 171
were male and 104 were female,

with a mean age of 4 years and 7
months (ranging from 1 year and 9
months to 17 years and 3 months). 

Presence at the day-clinic (Figure
1, Table 2)

Most often, the children (64%) are
accompanied by two people, usu-
ally the parents. The mother was
present at the day clinic most fre-
quently (for 95% of the children),
while the father was present in
64% of the cases. 

Medical costs of a tonsillectomy

or a severe throat infection (Table
3)

The medical cost of TE is clearly
higher compared to an acute ton-
sillitis, with personnel and opera-
tional costs forming most of the
cost. In the case of an acute tonsil-
litis episode, the cost is generally
limited to the fee of the family
doctor or the paediatrician con-
sulted, and the cost of the pre-
scribed medication (painkiller and
antibiotics). In some cases, admis-
sion with parenteral treatment or
hydration is necessary. The mean
hospital stay (based on seven chil-
dren admitted with tonsillitis) is
2.14 days, representing a mean
hospitalisation cost of € 1,536.
The proportion of acute tonsillitis
episodes that necessitate admis-
sion is not known. We assume that
this cost is comparable to the cost
of readmission for TE complica-
tions (excluding haemorrhage
needing revision surgery). This
occurs in 0.6% of the operated
patients10 and corresponds with a
mean hospital stay of 1.5 days and
a mean hospitalisation cost of
€ 1,185 (based on six patients
admitted for TE complications).
We also assumed that additional
consultations and medication for
post-tonsillectomy complications

Table 1

Questionnaire completed by the accompanying parent(s) or relative
(translated from Dutch)

Table 2

Presence of mother, father, or a relative of the operated child at the day-clinic
(n = 275). In some questionnaires data on the presence of parents or relatives was not

available. The valid percentage is the percentage exclusive of the missing data

Were you present at the day clinic? • yes
• no

How many days leave did you take for this operation? ……. days

How many days off from work would have been taken when
the same patient had a throat infection (confinement to bed for
3 days with 39° fever)?

……. days

Presence of mother Frequency Percentage Valid percentage

Yes 262 95.3 97.0

No 8 2.9 3.0

Presence of father

Yes 177 64.4 72.8

No 66 24 27.2

Presence of relatives

Yes 30 10.9 38.5

No 48 17.5 61.5
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(without the need for admission) are
comparable to additional consul-
tations and medication of healing
tonsillitis. The mean distance
from the patients home to the hos-
pital was 15.6 km, corresponding
with a cost of € 9.2. We only
included the transport cost of the
surgery since it is an extra trans-
port cost in the patients undergo-
ing a TE compared with an acute
tonsillitis.

Absenteeism (Table 4, Figure 2)

Table 4 and Figure 2 give the
mean and median number of
absenteeism days. Work absen-
teeism of mothers was significant-
ly lower for a TE in comparison to
an unpredicted severe throat infec-
tion, to be exact, 0.8 days shorter
(P < 0.001). The same was true for
the father, with 0.4 days shorter
for the surgery compared to an
acute throat infection (P = 0.02).
In total the mean absenteeism
amounts 2.2 (+/- 0.2) days to care
for a child undergoing a TE and
3.1 (+/- 0.3) days for a severe
throat infection, which means
there is a significant difference of
0.9 days (P < 0.001). 

Work-related cost of tonsillectomy

or a severe throat infection

For TE the work-related cost is
€ 435 (NIS) or € 539 (FOD).

For a severe throat infection this
cost is € 613 (NIS) or € 759 (FOD).

Cost comparison: (Figures 3 and
4)

The total (societal) cost for a child
undergoing a TE is € 970 (NIS) or
€ 1,074 (FOD). The total cost for
a child passing a severe throat
infection is € 659 (NIS) of € 805
(FOD). Thus the cost of a TE is
1.47 (NIS) or 1.33 (FOD) times
the cost of an acute tonsillitis.
Although there is high medical
cost for a TE, it is only 55% (NIS)
or 50% (FOD) of the total cost.
For a severe throat infection, the
cost is almost completely com-
prised of the absenteeism-related
costs (93% (NIS) or 94% (FOD)).

Discussion

Little is known about the cost-
effectiveness of (A)TE, although
this surgical intervention is one of
the most frequently performed

operations in the Western world.2

In the current era of cost contain-
ment, such information will influ-
ence the reimbursement of dif -
ferent therapies by health insur-
ance. Interventional therapeutic
modalities carry greater initial
healthcare expenditures, making
them appear less attractive from
an economic standpoint.11 In the
last decade, cost-benefit analysis
got more attention and studies
were designed to evaluate TE.
The most scientific way to per-
form such an analysis is by means
of a cost-effectiveness study in a
randomised controlled way. This
creates some difficulties. First, to
be cost-effective, a procedure has
to be effective. The benefit of
TE for recurrent throat infections
has been proved prospectively
by Paradise in 1984 using very
stringent criteria to include only
severely affected children.4 When
less stringent criteria were used,
the benefit was far less pro-
nounced.12 A second problem is
the high percentage of patients
lost to follow-up. Third, there are
often a high percentage of patients
allocated to the watchful waiting

Figure 1
Distribution of the total number of adults accompanying a
child undergoing a tonsillectomy in a day clinic.

Figure 2
Box-plot of absenteeism days for (A)TE and acute tonsillitis.
For (A)TE the median is 2 days with an interquartile range
(IQR) of 2 days. For tonsillitis the median is 3 days with an
IQR of 4 days.
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group undergoing (A)TE during
follow-up.5-,7 These last biases are
especially difficult to control in a
randomised, controlled trial. 

For this reason we decided to
perform a cost comparison study,
in which the societal cost of a
child undergoing a TE is com-
pared with the cost of a child

going through a severe throat
infection. In our opinion not only
health care costs, such as the sur-
gery, medication, doctors’ visits,
and hospitalisation, but also work-
related costs are important. These
costs include absenteeism from
work to take care of a sick child.
In our study, the impact of the cost

of absenteeism seemed to be more
important for a severe throat
infection in comparison with a
TE, due to the higher number of
days’ leave by parents or relatives.
An acute tonsillitis always comes
inconveniently, while a TE is usu-
ally a planned procedure. In this
way the economic cost of work

Table 3

Direct costs (€) of a tonsillectomy as an outpatient procedure and of an acute tonsillitis

Direct costs of tonsillectomy € 

pre-operative doctor visit 21.6

surgeon fee 159.0

anaesthesiologist fee 79.5

cost of used material, pre- and intra-operative medication 62.2

cost of the nursing staff 35.3

cost of use of operating room

price per hour 105.5

duration of tonsillectomy 0.5 hours

total 52.8

cost of day clinic hospitalisation 93.9

cost of post-operative analgesic medication

paracetamol syrup 6.5

ibuprofen syrup 6.0

total 12.5

transport cost 9.2

cost of complications (secondary haemorrhage, prolonged pain, dehydration, infection)

- revision surgery

frequency of occurrence 0.2%

cost price haemorrhage which requires  revision surgery 1,157.6

total 2.3

- readmission

frequency of occurrence 0.6%

cost price readmission 1,185.3

total 7.1

- additional doctor visits (comparable to acute tonsillitis)

- prescription of antibiotics - additional painkillers

not known - (comparable to acute tonsillitis)

total 535.4

direct costs acute tonsillitis €

initial doctor visit (GP - pediatrician) 21.6

antibiotics 5.0

analgesic medication 12.5

hospital admission
frequency of occurence

??

costprice readmission 1,536.0

comparable to readmission post tonsillectomy 7.1

additional doctor visits, antibiotics of painkillers  (comparable to tonsillectomy)

total 46.2

05-leupe-_Opmaak 1  6/06/12  09:06  Pagina 107



108 P. Leupe et al.

absenteeism is the largest part of
the cost of a severe throat infec-
tion (93-94%). For TE the medical
costs (the surgical procedure and
the stay in the day-clinic) form
about half of the total cost. At the
level of socio-economic cost,
about 1.4 episodes of severe acute
tonsillitis justify a TE (1.47 (NIS)

or 1.33 (FOD)). This result seems
to indicate that watchful waiting
in children suffering from recur-
rent episodes of acute tonsillitis
results in a higher cost compared
to TE, due to the accumulation of
absentee days. It is crucial to
make a good indication for sur-
gery, and to estimate whether or

not the symptoms are primarily
due to tonsils. (A)TE is not a
panacea for all types of sore
throat.5 A recent study about
the current practice patterns of
Belgian otorhinolaryngologists
concerning indications of TE
revealed that the majority consid-
er a (A)TE indicated after 3 to 4
episodes of tonsillitis per year in
children and adults.3 With this
approach, there is a decrease in
antibiotics use of over 50% and
doctors’ visits by one third after a
TE for recurrent tonsillitis, which
is significant even after control-
ling for the expected downward
trend in visits and antibiotics with
age. The current (A)TE practice
in Belgium thus seems to be effec-
tive.13

We also emphasise the fact that
the surgical method has only a
minor influence on the socio-eco-
nomic cost of TE. It influences the
cost of the nursing staff, and the
use of the OR and pre- and intra-
operative medication, which forms
about 15% of the total cost for a
TE. In a recent comparison of cold

Figure 3
Cost comparison between (A)TE and a severe throat infection
with indirect costs calculated based on the NIS data.

Table 4

Mean number of absenteeism days of the parents or a relative to care for a child under-
going a tonsillectomy or with an acute tonsillitis. The total number of parents or relative
absenteeism days necessary to care for a child undergoing a tonsillectomy or an acute
tonsillitis is given in the bottom row. The p-value represents the level of significance of
the difference between tonsillectomy and tonsillitis. The borders for the 95% confidence
interval are noted between brackets

Figure 4
Cost comparison between (A)TE and a severe throat infection
with indirect costs calculated based on the FOD data.

Absenteeism (in days)

tonsillectomy tonsillitis

mean (95% CI) mean (95% CI) p-value

mother
1.93 2.73

< 0.001
(+/- 0.21) (+/- 0.27)

father
1.05 1.44

0.02
(+/- 0.17) (+/- 0.26)

relative
0.75 2.00

0.07
(+/- 0.55) (+/- 1.08)

total
2.21 3.11

< 0.001
(+/- 0.23) (+/-0.31)
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dissection to electrocautery TE,
cold dissection was found to be a
more expensive. Certain operative
techniques can be cheaper, due to
shorter operative time with less
need for intra-operative medica-
tion. The stated cost must be taken
into consideration in deciding be -
tween comparable surgical tech-
niques. The same study showed
that electrocautery TE was more
painful in the latter part of the post-
operative period. Since longer
post-operative pain can lead to
longer care for the child or create
a higher rate of rehospitalisation,
an important influence on the
cost of the work-related disability
is conceivable. Since this work-
related cost forms about half the
socio-economic cost of TE, its
influence cannot be underesti -
mated.14

Bhattacharyya et al. were the
first to perform an analysis of the
economic benefit of TE in adults
with chronic tonsillitis. They found
a break-even time for TE of 2.3
years. In other words, about 2.3
years after a TE, the profit of
fewer sick days balances the addi-
tional cost of an adult patient under-
going a TE. They were surprised
that work-related disability resulted
in a significant economic cost, a
cost that easily overshadowed the
average expenditure on antibiotics
and physician visits.11

Fujihara et al. also performed
a break-even time analysis in
children  and adults, revealing a
break-even 2.5 years after TE.15 In
Japan, TE is performed as an inpa-
tient procedure, with discharge of
the patient only after 5-6 post-
 operative days assuming an ab -
sence of complications. Even with
the higher cost resulting from
this practice, they concluded that
TE is cost-effective for children
and adults in Japan. In Belgium,

TE as a day surgery is proven to
be a safe procedure and is com-
mon practice. The short distance
between a patient’s home and the
hospital (with a mean of 16 km) in
Belgium is an important factor
making day-surgery possible and
reducing the socio-economic cost
of TE.10 

Buskens et al.7 were the first to
make an economic evaluation
along with a randomised clinical
trial (RCT) on (A)TE in children
in Holland. They concluded that
surgery resulted in a significant
increase in costs without realising
relevant clinical benefit. We have
to draw attention to the fact that
the study population consisted of
‘less severely affected children’
and recurrent throat infections
were not the only criteria used
for inclusion. Only 50% of the
patients had recurrent throat in -
fections as the primary indication
for surgery. The median number
of throat infections was three
(ranging from 0 to 6), suggesting
that a substantial part of the study
group did not meet the UEMS cri-
teria for TE with infection (three
or more bacterial infections per
year) as an indication.9 Throat
infections create work-related dis-
ability for parents or relatives.
Moreover one third of the patients
allocated to watchful waiting
underwent an (A)TE. It sounds
plausible that these were the more
‘severely affected children’ allo-
cated to watchful waiting. 

Another recent RCT on (A)TE
in children was performed in
the north of England and Scot -
land. This encountered the same
problems  as in the study in
Holland, stating that the quality of
the evidence reported by the study
was seriously compromised by
loss of follow-up, the high non-
response rate to daily diaries and

self-completed questionnaires, and
missing data. In their economic
analysis they excluded the cost of
work-related disability because
the numbers of parents who
recorded that they had taken time
off work because of their child’s
condition was relatively low. We
have to note that the response rate
on this issue was only 3.5% for
the medical and 2.5% for the sur-
gical managed group at the end of
the study. It is impossible to form
a reliable idea of work-related dis-
ability with such low response
rates. The incremental cost-effec-
tiveness ratio (ICER) was £ 261
per sore throat avoided, with 3.5
sore throat episodes avoided by
surgical management in a two-year
period.6 These studies illustrate
that cost-effectiveness studies of
TE are difficult to perform, due to
some variables that cannot be con-
trolled, even in RCT conditions. 

Our study focussed on tonsil-
lectomy for recurrent tonsil infec-
tions. It would be interesting to
perform comparative studies of
other tonsillectomy indications,
especially for paediatric obstruc-
tive sleep apnea due to adenoton-
sillar hypertrophy. Currently, litera-
ture on this topic is lacking. We
can assume that the cost of a TE
is almost equal for the different
tonsillectomy indications. 

A limitation of our study is that
the number of absenteeism days
for acute tonsillitis is an assump-
tion, based on a questionnaire. We
only asked about absenteeism for
severe tonsillitis episodes accom-
panied with high fever and
malaise since we use this criterion
in deciding to perform a TE. The
societal cost of a mild throat infec-
tion or just throat pain is expected
to be much lower. The number of
days leave also depends on the
possibilities that social services
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and employers give their employ-
ees, and therefore is company and
country dependent. It is often pos-
sible to get social leave for both
the parents in our country. Some
costs are also difficult or impos -
sible to assess. We limited the
cost of parents’ or relatives’ leave
to the cost for the employer or
government of the employees’
absenteeism. Additional costs for
the employer (temporary replace-
ment, additional overtime, or
reduction of quality in service)
were not included in our study,
perhaps underestimating the cost
of work-related disability. We
only assessed the productivity loss
due to absenteeism. Some parents
continue to work while their child
recovers from a tonsillectomy or
is going through a throat infection.
This causes a loss of production
due to impaired concentration at
work, arranging care for their
child, etc. This ‘presenteeism’ also
influences the employees’ effec-
tiveness at work.16 A sick child has
an impact on both the child and
his relatives’ usual daily activity.
These include, for example, lost
household production, difficulty
caring for siblings during the sur-
gery creating extra childcare
costs, etc. 17 These non-medical or
indirect costs are extremely diffi-
cult to assess, but are part of the
societal cost. Their influence on
the total cost is not decisive, but is
expected to be more important in
adults undergoing a tonsillitis/TE. 

Conclusion

Our study indicates that work
absenteeism plays an important
role when comparing the cost of a
severe acute tonsillitis with a TE.
At the level of socio-economic
costs, 1.4 severe episodes of acute
tonsillitis justify a TE. This indi-

cates that in children suffering
from recurrent episodes of acute
tonsillitis, watchful waiting results
in a higher societal cost compared
to TE, especially due to the higher
economic loss of productivity
caused by an acute tonsillitis
episode. 

Abbreviations

(A)TE (adeno)tonsillectomy 
RCT Randomised Controlled

Trail
OR Operating Room
ICER Incremental Cost-

Effectiveness Ratio
GP General Practitioner
UEMS European Union of Medical

Specialists
IQR Interquartile Range
FOD FOD economics = Belgian

federal government depart-
ment of economics

NIS (Belgian) National Institute
for Statistics
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