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of tonsillectomies alone, the systematic variation in these 
age subgroups was even larger; in the adolescents (15–19 
years old), the SCV was between 0.75 and 1, while in the 
group between 5 and 9, the SCV ranged between 0.85 and 
1.36 (tables in online supplemental appendix 1).

Figure  1 exhibits very large differences of tonsils 
surgery across ACs and over the study period, with larger 
variation in T&A.

Figures  2–4 show the spatial and temporal compo-
nents of the variation in the observed to expected cases 
at AC level, and as HCA and AC jointly; in addition, it is 

also shown the average time evolution of the two prior 
models, for T&A and T alone (figure  2). As observed, 
T&A showed higher variation (9 out 17 ACs showed risk 
different to expected) while T showed a more homoge-
neous pattern of risks (only 3 out of 17 ACs had risk ratios 
slightly over or below the expected).

Figure 3 represents the joint model for both ACs and 
HCAs; the images in both T&A and T alone suggest that 
the higher contribution in the variation would corre-
spond to the HCA. Finally, in figure 4, the time compo-
nent shows a different pattern in T&A and T alone. While 

Figure 2  Spatial component surgery risk at regional level.
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T&A keeps growing since the beginning of the study 
period, T alone has remained almost flat since 2006 (risk 
slightly above 1 with a slight increase in the last period).

Table  2 exhibits the relative contribution of each of 
these components of variation (ie, variance decompo-
sition). Consistent with the observations in figures  2–4, 
most of the variance in T&A was captured by the spatial 
phenomenon, 55.4% explained by HCAs and 27.6% 
by ACs; the interaction between spatial and temporal 
components explained 15.6% of the variance while time 
just explained 1.5%.

In turn, the HCAs component explained 72.6% of vari-
ance in T (figures 2–4) with an additional 8.1% of spatial 
component of variance attributed to ACs level. The 
spatiotemporal interaction explained 17.5% of the vari-
ance while the temporal component explained a small 
1.8% of the variation.

DISCUSSION
Our study showed a continuous increase in the rates of 
T&A procedures and a stagnation in T. The variability 

Figure 3  Spatial component surgery risk at healthcare area level.
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was very high over the study period in both procedures, 
extreme in some age groups. The spatial component of 
the risk of surgery was the most relevant in the explana-
tion of the variance, with HCAs capturing most of the 
variation (55% in T&A and 73% in T alone). In T&A, the 
variation attributable to the AC of residence was substan-
tial, explaining a 27.6% of the variance, and notably 
different to T. The component of variance attributable to 
the spatiotemporal interaction was substantially relevant 
in T alone, explaining a 17.5% of the variation.

Variations in tonsils surgery are ubiquitous and wide. In 
our study, the extremal quotient was as high as 6.5 times 
in the case of tonsillectomies alone, and as 8 times in the 
case of T&A. Other studies exhibited a sevenfold varia-
tion in tonsillectomy rates across local authority areas in 
England in people under 15,6 4.3-fold difference in USA7 
and 3.4-fold in local areas in Veneto.10

Likewise, our large variation in risk ratios and increasing 
intervention rates is also consistent with previous inter-
national and national evidence.4–10 Interestingly, the 

Figure 4  Time component surgery risk.
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behaviour is different between T&A and T. While the 
growing utilisation of tonsillectomies alone reached a 
plateau that has remained over the years, in the case of 
the combination with adenoidectomy has steadily grown. 
This relatively lower growth in T may be explained by the 
fact that there has been increasing evidence on the actual 
indications of this surgery as compared with the ambi-
guity of evidence regarding T&A indications.38–41 Further 
exploring our data to test this hypothesis, we developed 
a sensitive definition for conditions that a priori could be 
deemed as appropriate indications of tonsils surgery. We 
found that 56% of tonsillectomies alone could be consid-
ered as an evidence-based indication, while in the case of 
tonsillectomies with adenoidectomy this figure dropped 
to 26%.

As in previous research on geographical variations in 
elective surgery in Spain, the variance component at the 
HCA level has been observed more important than the 
one at ACs level when explaining variation.37 This is consis-
tent with the institutional design of the Spanish Health 
System and how decisions on provision are made; in this 
particular case, ENT services are based and provided at 
HCA level. However, this study has also found that the ACs 
of residence explained a substantial part of the variation 
when it comes to T&A (27.6% of the variation). As per 
the analytical approach this finding would suggest that 
some latent unobserved factors common to all the HCAs 
within an ACs would drive the decision of prescribing 
T&A instead of conserving the tonsils and adenoids. A 
potential latent variable (consistent with the observation 
of greater rates of A&T in children aged 9 or less) that 
would explain the high fraction of variation at ACs level is 
that ENT specialised in younger children care, unlike the 
rest of ENT doctors, provide de facto services at ACs level.

However, this explanation does not appear sufficient to 
explain that, for the overall period, some ACs are well 
below the expected while others are well above (figure 2). 
We may find a second potential explanation for these 
differences across ACs in light of the importance of the 
spatiotemporal component observed in our results (ie, 
15.6% of the variance is explained by the interaction 
between the ACs and the evolution of rates over time in 
T&A). This interaction is coherent with the changes in the 
indication profile over the years, uneven across ACs. So, 
while in the first years of our time-series infections were 

the underlying reason for surgery, currently, obstructive 
conditions are those which drive the decision.

Limitations
Although the strengths of this work (i.e., the study covers 
all the Spanish population aged 19 or younger, virtually 
all the surgery provided in public settings in the whole 
country along 13 years of observation and the cases have 
been effectively allocated to the place of residence so that 
the risks are unambiguously attributed to HCAs, ACs and 
year) the study is not exempt from some potential bias.

As our study builds on administrative data, the spec-
ificity of codes and the coding practices are poten-
tial sources of bias, if recording differs across the units 
of analysis. In the case of the Spanish National Health 
System coding practices are fairly homogeneous, as the 
Ministry of Health provides guidance since the late 1990s 
on when and how to code the conditions and procedures 
included in the International Classification of Diseases 
(ICD). However, in the case of tonsils surgery ICD-MC 
9th, the classification used until 2015, very specific in the 
coding of tonsillectomy and/or adenoidectomy, does not 
include any specific code for tonsillotomy, leading coders 
to register this procedures as a tonsillectomy. Fortunately, 
this fact, which would have implied a major limitation in 
appropriateness studies, has not resulted in any bias when 
it comes to the estimates of variation, since all tonsilloto-
mies were also included in the study.

As a second caveat, our analyses refer to the activity 
carried out in public hospitals and private hospitals with 
public financing. No information was included on those 
private hospitals with no public financing. As private 
hospitals in Spain do not distribute homogeneously 
across regions, there is a potential for bias in the esti-
mates of variation and in the evolution of rates. There-
fore, our estimates are expected to be conservative in 
those regions with larger provision of private services. If 
we were accounting for those cases performed in private 
hospitals in those regions, and those cases represented a 
substantial amount, variation will likely increase at ACs 
level although we cannot confirm the same for variation 
at HCAs level.

As a third consideration, the strength of the results relies 
on the large variation that is irrespective of age and sex 
and the robustness of the estimates over time. But, when it 
comes to the interpretation of the results, high (low) rates 
or high (low) risk ratios cannot be strictly interpreted in 
terms of adequacy—that is, more is necessarily worse, or 
less is necessarily better. For that purpose, we would have 
needed that the registry of the underlying conditions and 
the encoding system (ICD 9th) would have unequivocally 
flagged those cases deemed appropriate for treatment. As 
this was not the case, we cannot make any strong judge-
ment about the right rate on tonsils surgery. However, 
as this study builds on the whole population in mid to 
large-size areas, we should not expect that the potential 
differences in the prevalence of sleep-apnoea disorders 
in children or severe infectious tonsillitis were as large as 

Table 2  Variance descomposition to the model per each 
surgery

T&A (%) T alone (%)

Spatial HCAs 55.37 72.56

Spatial ACs 27.61 8.09

Temporal 1.46 1.83

Spatiotemporal 15.56 17.52

ACs, autonomous communities; HCAs, healthcare areas; T&A, 
tonsillectomy with adenoidectomy.
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seven times, a variation observed in our series. This fact 
provides a fair indication that tonsils surgery rates are not 
necessarily driven by need.

As a fourth question, it would be ideal to continue the 
study until the most recent available data—2019. However, 
we prevented ourselves from continuing because of 
the discontinuation of the coding system in 2016 (ICD 
10th started to be implemented) which entailed uneven 
coverage of cases across HCAs and ACs and severe data 
quality issues (eg, coding of secondary diagnoses). This 
is a limitation for the generalisation of our results nowa-
days, particularly if they were to inform any policy aiming 
the reduction of rates or the variation. Nonetheless, in 
an exploratory work carried out with a sample of HCAs 
from 2016 to 2018, the rates were observed to decrease 
but the variation in terms of extremal quotient remained 
very high, up to 7.

As a final comment, these findings have to be inter-
preted in the context of the Spanish National Health 
System—institutional design and care pathways. While 
the methodology is directly applicable to other contexts, 
the results (ie, the magnitude of the observed difference 
across providers, and the fraction of variation attributable 
to each level of analysis) may likely differ from one system 
to another. Thus, for a proper generalisation of the results 
to a different context, a judgement on the institutional 
design and usual care pathways will be required.

Implications
Spanish rates are low compared with OECD countries; 
among 30 OECD countries in the period 1994–2014, 
Spain was the 4th country with the lowest rates of tonsil-
lectomies.9 However, variation still remains very high and 
a question on whether surgery is provided to eligible 
patients comes up when in our sample half of the patients 
receiving tonsillectomy alone and three in four patients 
getting both T&A did not have any condition deemed as 
an indication of surgery.

With the corresponding caveats out of these figures, 
while in the case of tonsillectomy alone, clear guidelines, 
proper antibiotic policies and audit and feedback mech-
anisms could reduce unnecessary variation in surgery, 
the lack of evidence about the use of T&A would indi-
cate that policies should seek the reduction of the rates, 
for example, using, second opinion or disinvestment 
programmes. As a note for the potential impact of these 
policies, if those HCAs had reduced their T&A interven-
tion at the level of the HCAs in the first decile of rates 
(0 rate could be sensibly assumed as inappropriate), the 
Spanish National Health System would have saved, over 
the study period, 121 535 interventions with a dubious 
indication.

As a final note of caveat, some evidence suggests that 
reductions in T&A rates may translate into an increase 
in hospital admissions for retropharyngeal and parapha-
ryngeal abscesses or for acute tonsillitis.42 Before making 
any recommendation on substantial reductions in T&A 
rates, ENT doctors should propose guidance on those 

indications that would avoid those adverse events to 
appear.

CONCLUSIONS
Despite the rather low Spanish tonsils surgery rates, our 
study showed wide persistent variations with a stagnation 
of tonsillectomies alone and a steady increase in T&A 
rates, across HCAs and ACs, and over the years. Variation 
in the exposure to tonsils surgery could be explained by 
factors both, at HCAs and ACs levels, but also on how 
unevenly ACs have adopted an evidence-based approach 
to tackle with unexpectedly high rates of tonsils surgery.
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