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Background: The tonsils are immunological gatekeepers against pathogens. Immunological 

response to tonsillitis may vary clinically from no enlargement of the tonsils to nearly obstructive 

conditions. In this investigation, we studied the familial aggregation of tonsillectomy, as an indica-

tor of the extent to which tonsillar immune responses to infections might be genetically controlled.

Methods: Data on kinship relations and vital status from the Danish Civil Registration System 

were used to establish a cohort of Danes with relatives born since 1977. Tonsillectomies in all 

hospitals and clinics from 1977 to 2013 were identified in national registers together with the 

indication for tonsillectomy. Rate ratios (RRs) for tonsillectomy >1 year after tonsillectomy in 

specific types of relatives (first to fourth degree) were estimated in Poisson regression models 

with adjustment for calendar period, sex, age, and total number of specified relatives.

Results: A cohort of 2.4 million persons was followed for 44,100,697 million person-years (mean 

18.4 years/person), and included 148,190 tonsillectomies. RRs of tonsillectomy were consistently 

higher when the relatedness and the number of tonsillectomized relatives were higher. RRs were 

similar in boys and girls, but were larger in early childhood. Additional analyses suggested that 

this relatively higher RR at younger ages was due to a larger influence of shared environment 

at younger ages, whereas the genetic influence was similar at all ages. Results were similar for 

tonsillectomies performed strictly due to tonsillitis.

Conclusions: Genetic factors appear to predispose to severe tonsillitis underlying tonsillecto-

mies, regardless of age and sex. Further studies are needed to understand how genes regulate 

the tonsils’ immune response against infections.

Keywords: tonsillitis, epidemiology, hereditary, risk factors, infection

Introduction
The tonsils are the immunological gatekeepers against pathogens entering through 

the mouth and nose, as their specialized crypt structure effectively captures antigens.1 

Subsequent immune responses may result in tonsillitis and tonsil enlargement of vary-

ing severity, ranging from temporary narrowing of the pharynx with accompanying 

tenderness to dysphagia, dyspnea, and often severe bouts of tonsillitis. Tonsillectomy 

is considered to reduce obstructive symptoms, the frequency of tonsillitis episodes, 

and the number of infections beginning in the tonsils and spreading elsewhere in the 

respiratory tract.2–4

In Denmark, 6%–9% of persons <20 years of age underwent tonsillectomy in the 

period between 1980 and 2001.5 However, tonsillectomy rates vary greatly during 

childhood,6–9 with peaks in early childhood (age 4–5 years) and adolescence (age 16–17 

years).5,8,9 Admissions for chronic tonsillar disease (with or without accompanying 
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tonsillectomy) demonstrate similar patterns.5 The reason 

for these peaks remains unclear, but both environmental 

and genetic factors may play a role. Immune responses to 

infections may be attributed to a degree of genetic control, 

for example, as indicated by the role of the CCR5 gene in 

controlling time to acquired immunodeficiency syndrome 

and the role of the mannose-binding lectin gene in control-

ling effective responses to infant infections.10,11 In the case 

of tonsillitis episodes, twin studies indicate a considerable 

genetic component underlying recurrent tonsillitis and 

tonsillectomy.12,13 For example, 1 twin study reported age at 

tonsillectomy to be more similar among monozygotic than 

dizygotic twins.13

We studied the potential influence of genetic control of 

the tonsillar immune response by using Denmark’s national 

population-based registers and the Danish Family Relations 

Database to describe the familial aggregation of nearly 

150,000 tonsillectomies by age and sex. After considering 

the role of environmental factors,5,13 such as familial prefer-

ences for tonsillectomy, we modeled the familial aggregation 

to isolate a possible genetic component using principles of 

basic heredity patterns.

Methods
Data sources
Civil registration system
Using the unique personal identification number assigned 

to each Danish resident, the Civil Registration System has 

since 1968 registered demographic and vital status informa-

tion of all persons residing in Denmark.14,15 The personal 

identification number permits follow-up of all persons living 

in Denmark and accurate linking of individual-level informa-

tion from Denmark’s nationwide population-based registers.

National hospital discharge register
The hospital discharge register contains discharge diagnoses 

of all patients admitted to Danish hospitals since 1977, hos-

pital outpatient diagnoses from 1995 onward, and procedure 

codes for all surgical procedures performed in Danish hos-

pitals since 1977.16 Between 1977 and 1995, surgical proce-

dures were coded using the Danish National Board of Health’s 

Classification of Surgical Procedures and Treatments (OBK, 

first to third eds.). Since 1996, surgical procedures have been 

coded using the Nordic Medico-Statistical Committee Clas-

sification of Surgical Procedures (NCSP). Between 1977 and 

1993, discharge diagnoses were coded using the International 

Classification of Diseases (ICD), version 8, with version 10 

being used since 1994.

National health service register
The health service register has records of all primary health 

care services delivered to persons in Denmark since 1990, 

including the provider’s medical specialty, the type of service, 

and the calendar week in which the service was provided.17,18 

The register is virtually complete because registration is 

required for providers to be reimbursed by the state, and the 

state reimburses for most services (universal healthcare). 

In recent decades, many planned inpatient tonsillectomies 

have become outpatient procedures, being performed either 

in hospital settings or in otolaryngology clinics.19

Danish family relations database
The database is based on kinship information in the Civil 

Registration System and permits the identification of relatives 

for persons with family in Denmark.20–24 Parents, siblings and 

half-siblings can be identified for nearly all persons born from 

1950 and onwards (presently 2013), whereas grandparents, 

aunts/uncles and cousins are identifiable for almost 90% of 

persons born from 1985 and onwards (presently 2013).

Ethics
The study was based on existing data in national registries 

and was approved by the Danish Protection Agency (j.nr. 

2015-57-0102). Because subjects were not contacted as part 

of the study, written informed consent was not required.

Study population
Using the Civil Registration System, we established a cohort 

of persons born in Denmark who were alive in 1977, or born 

later, and for whom any of the relatives were born in Denmark 

since 1977. In this way, cohort members had nearly complete 

registration of tonsillectomies and also constituted about half 

of the Danish population. Thus, the sample size of the cohort 

was determined by the size of the Danish population and 

there was no pre-study calculation of sample size. Cohort 

members were followed from January 1, 1977, or date of 

birth, whichever came last, until the first of the following 

events: 1) tonsillectomy (outcome of interest); 2) death; 3) 

emigration; 4) classified “missing” in the Civil Registration 

System; or 5) October 31, 2013 (end of follow-up). Also see 

Methods section in the Supplementary materials.

Identification of tonsillectomies
Persons registered in the National Hospital Discharge Register 

or the National Health Services Register during the follow-up 

period with any of the following codes were considered to have 

undergone tonsillectomy: OBK code 2614 (tonsillectomy); 

www.dovepress.com
www.dovepress.com
www.dovepress.com
https://www.dovepress.com/get_supplementary_file.php%3Ff%3D148575.pdf
https://www.dovepress.com/get_supplementary_file.php%3Ff%3D148575.pdf


Clinical Epidemiology 2018:10 submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

99

Familial aggregation of tonsillectomy

NCSP codes EMB10 (tonsillectomy) and EMB20 (adeno-

tonsillectomy); and service code 3015 (tonsillectomy) reim-

bursed to otolaryngologists (medical specialty number 21). 

Information on indications was available for tonsillectomies 

performed in hospitals: tonsillitis was identified using ICD 

codes for acute, chronic, recurrent, or streptococcal tonsillitis 

(ICD8 codes 0340.0, 4630.x, 5000.0, 5000.2; ICD10 codes 

J03.x, J35.0). Overall, the most common diagnosis codes 

underlying the tonsillectomy indication were tonsillitis (60%), 

tonsil hypertrophy (19%), peritonsillar abscess (11%), and 

vegetative adenoids (4%); the remaining included more than 

50 other diagnoses (6%).

Identification of relatives and 
determination of relatives’ history of 
tonsillectomy
For each cohort member, we used the Danish Family 

Relations Database to identify any relatives of the same 

generation (twins, siblings, half-siblings, cousins, half-

cousins) or the previous generation (parents, uncles/aunts, 

half-uncles/half-aunts) registered in the Civil Registration 

System. Once all relatives were identified, we determined 

which, if any, underwent tonsillectomy before their respec-

tive cohort member underwent tonsillectomy (exposure of 

interest). Biological relatedness was defined by degrees 

and coefficients and was as follows:25 same sex twins 

were assumed to comprise 50% monozygotes (first-degree 

relatives, coefficient 1.000) and 50% dizygotes (first-degree 

relatives, coefficient 0.500), yielding a combined coefficient 

of 0.500×1.000+0.500×0.500=0.750; different sex twins 

comprised 100% dizygotes (first-degree relatives, coef-

ficient 0.500); siblings and parents (first-degree relatives, 

coefficient 0.500); half-siblings and uncles/aunts (second-

degree relatives, coefficient 0.250); cousins and half-uncles/

aunts (third-degree relatives, coefficient 0.125); half-cousins 

(fourth-degree relatives, coefficient 0.0625).

Statistical analyses
Familial aggregation of tonsillectomy was evaluated by com-

paring the rates of tonsillectomy in individuals with and without 

previously tonsillectomized relatives. More specifically, inci-

dence rate ratios (RRs) were estimated comparing the rate of 

tonsillectomy for individuals with a given number (1, 2, or ≥3) 

of relatives of a certain type who had previously undergone 

tonsillectomy with the rate for individuals with at least the same 

number of relatives of the given type, none of whom had under-

gone the procedure. For example, when evaluating the risk of 

tonsillectomy associated with 2 tonsillectomized siblings, the 

RR compared the rate of  tonsillectomy in individuals with 2 

previously tonsillectomized siblings with that of individuals 

with at least 2 siblings, all of whom still retained their tonsils. 

We considered only previous tonsillectomies in relatives to 

ensure that when a pair of individuals were both cohort mem-

bers, the pair contributed only once to our estimates.

RRs were estimated for each type of relative separately 

using log-linear Poisson regression models in SAS, version 

9.2 (SAS Institute, Inc., Cary, NC, USA), with adjustment for 

calendar period (1-year categories) and number of relatives 

of a specified type, as well as for the interaction between sex 

and attained age (1-year categories).

In initial analyses, we evaluated the effect of the time 

elapsed between a relative’s tonsillectomy and tonsillectomy 

in a cohort member; we found higher rates of tonsillectomy 

associated with very recent tonsillectomy in a relative 

(<1 year previously) (Table S1), whereas rates associated with 

longer intervals were lower. Since shared sources of infec-

tions are most likely overrepresented shortly after “exposure”, 

we only present results for tonsillectomies occurring ≥1 year 

after a relative’s tonsillectomy.

In analyses estimating the age-interval-specific RRs, we 

excluded tonsillectomies at age 20+ years of both cohort per-

sons and their relatives, because of small numbers. Furthermore, 

we presented the rate of tonsillectomy in a given age interval in 

individuals with and without a relative who were tonsillecto-

mized in the same age interval, because the RR for comparisons 

with different age intervals were slightly lower (Table S2).

To evaluate the degree to which observed familial aggre-

gation was due to shared genes vs shared environment, the 

RRs for family history were modeled as the product of a 

genetic component and a shared environmental component. 

In this context, we differentiated between RRs estimated 

for family history (“observed RRs”), and RRs estimated in 

the model (“estimated RRs”). For the technical details, see 

Methods section in the Supplementary materials.

Results
The study population included 2,399,717 individuals with 

at least one identifiable relative, and a total of 44,100,697 

person-years of follow-up (mean: 18.4 years/person). Tonsil-

lectomy was performed in 148,190 individuals from 1977 

to 2013, with 133,552 (90.1%) performed in hospitals and 

14,638 (9.9%) in otolaryngology clinics. Adenotonsillec-

tomies constituted 29.8% of tonsillectomies performed in 

hospitals since 1996.

Table 1 shows the RR for tonsillectomy by type and num-

ber of tonsillectomized relatives. The rate of  tonsillectomy 
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following tonsillectomy in relatives was up to 11 times higher 

(range 1.11–10.87) than the rate in persons whose relatives 

had not undergone the procedure. RR magnitudes increased 

with increasing degree of relatedness: having  tonsillectomized 

siblings or parents yielded the greatest RRs, while the small-

est increases in tonsillectomy rate were seen among persons 

with tonsillectomized cousins, half-cousins and half-uncles/

aunts (Table 1). RR magnitudes also increased with increasing 

Table 1 Rate ratio for tonsillectomy by type and number of tonsillectomized relatives, Denmark, 1977–2013

Type and number of  
tonsillectomized relativesa

Tonsillectomy

Person-years¥103 Number of events Rate ratio (95% CI)

Twins
No 662.40 2,037 1 (Reference)
Yes (same-sex twin) 14.84 158 4.05 (3.44–4.76)
No 347.14 1,247 1 (Reference)
Yes (different-sex twin) 10.59 102 3.01 (2.46–3.69)
First-degree relatives
Siblings
No 29,050.40 89,798 1 (Reference)
Yes, 1 1,329.72 10,532 3.12 (3.05–3.18)
Yes, 2 63.19 896 6.12 (5.72–6.55)
Yes, 3+ 4.09 96 10.87 (8.88–13.31)
Parents
No 1,500.65 5,057 1 (Reference)
Yes, 1 249.61 2,338 2.80 (2.67–2.95)
Yes, both 8.56 177 6.76 (5.79–7.88)
Second-degree relatives
Maternal half-siblings
No 5,001.56 17,872 1 (Reference)
Yes, 1 339.55 2,104 1.91 (1.82–2.00)
Yes, 2 19.48 199 3.23 (2.80–3.72)
Yes, 3+ 1.13 22 6.26 (4.10–9.56)
Paternal half-siblings
No 5,769.94 19,393 1 (Reference)
Yes, 1 408.58 1,794 1.42 (1.36–1.50)
Yes, 2 27.97 169 1.98 (1.70–2.31)
Yes, 3+ 1.82 9 1.53 (0.79–2.94)
Uncles/aunts
No 3,330.29 12,771 1 (Reference)
Yes, 1 397.61 2,432 1.62 (1.55–1.70)
Yes, 2 25.43 248 2.68 (2.36–3.05)
Yes, 3+ 2.79 43 4.37 (3.23–5.93)
Third-degree relatives
Cousins
No 20,658.13 71,811 1 (Reference)
Yes, 1 2,773.47 11,682 1.35 (1.32–1.38)
Yes, 2 636.72 3,118 1.64 (1.58–1.70)
Yes, 3+ 187.74 1,054 1.99 (1.87–2.11)
Half-uncles/aunts
No 2,433.84 10,333 1 (Reference)
Yes, 1 326.35 1,792 1.31 (1.25–1.38)
Yes, 2 31.25 233 1.77 (1.55–2.02)
Yes, 3+ 3.64 26 1.67 (1.13–2.47)
Fourth-degree relatives
Half-cousins
No 3,521.07 14,776 1 (Reference)
Yes, 1 427.06 1,914 1.11 (1.06–1.16)
Yes, 2 90.38 425 1.18 (1.07–1.30)
Yes, 3+ 23.83 119 1.28 (1.07–1.54)

Notes: All rate ratios are adjusted for calendar period, number of relatives of the specified type, and the interaction between attained age and sex. a“No” means that although 
the person had relatives of the given type and number, none of these relatives had been tonsillectomized.
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numbers of tonsillectomized relatives of a given degree of 

relatedness (Table 1). For example, having 2 tonsillectomized 

siblings or parents was associated with a 6-fold increase in the 

rate of tonsillectomy, and having 3 tonsillectomized siblings 

was associated with an almost 11-fold increase in the tonsil-

lectomy rate. These findings were not materially different 

when stratified by total number of relatives (Table S3). We 

observed higher RRs of tonsillectomy when having tonsil-

lectomized relatives on the maternal side than when having 

tonsillectomized relatives on the paternal side, although these 

patterns appeared limited to close maternal relatives (maternal 

half-siblings, Table 1), and were not evident in more distant 

relatives (e.g., maternal half-cousins, Table S4).

Figure 1A and B shows observed RRs – illustrated by 

colored data points – for tonsillectomy at age <10 years and 

10–19 years, respectively, according to coefficient of relat-

edness to tonsillectomized relatives. The RRs for each data 

point are shown in Table S5. Generally, RRs were higher for 

children <10 years of age (Figure 1A) than for older children 

(Figure 1B). For example, RRs for tonsillectomy following 

tonsillectomy in 1 sibling were 5.03 at <10 years of age and 

2.42 at 10–19 years. Furthermore, for children <10 years of 

age (Figure 1A), associations were generally stronger for 

tonsillectomy in relatives with the same mother (full siblings 

and maternal half-siblings, red data points) than for relatives 

with different mothers (blue data points) but the same level 

of genetic relatedness. Such a difference was not observed 

for children aged 10–19 years (Figure 1B).

Figure 1A and B also include results from models of the 

genetic and environmental components of the familial aggre-

gation of tonsillectomy in each of the 2 age groups. Figure 1C 

illustrates the key aspects of Figure 1A and B: the dashed 

line represents the genetic component, which increases with 

increasing degree of relatedness, while the red and blue lines 

represent the environmental component for relatives with the 

same mother and different mothers, respectively. Overall, 

the genetic component was estimated to be of similar size 

in the 2 age groups (as seen by the similar slopes of the 

dashed lines for the 2 age groups, also see the estimates in 

Methods section in the Supplementary materials), whereas 

Figure 1 RRs for tonsillectomy at age <10 years (A) and 10–19 years (B) according to relatedness to tonsillectomized relatives, Denmark, 1977–2013.
Notes: Relatedness is estimated by coefficients. The points (red circles and blue triangles) represent the “observed” RRs associated with having 1 tonsillectomized relative 
of a given type (Table S5). The lines represent corresponding RRs estimated by the statistical model (C). For the technical details, see Methods section in the Supplementary 
materials. Briefly, the genetic component for the 2 age groups is very similar, as seen by the very similar slopes of all lines, that is, 2.91 in (A) and 2.39 in (B) (see values in 
Table S1). In contrast, the environmental component was strongest in the young group for relatives with the same mother, as seen by the larger intercept of the red line in 
A (1.83 vs 1.19 for the blue line) than in B (1.13 vs 1.00 for the blue line) (see values in Table S1). Where CIs associated with different estimates overlapped, the position 
of the points and intervals was shifted slightly on the x-axis for clarity of reading, and the part below 1 is not shown in 1 case (0.85–1.00). RR, ▲=different mother, ●=same 
mother, 1=same sex twin (0.75), 2=different sex twin (0.50), 3=sibling (0.50), 4=parent (0.50), 5=maternal half-sibling (0.25), 6=paternal half-sibling (0.25), 7=uncle/aunt (0.25), 
8=cousin (0.125), 9=half-uncle/aunt (0.125), 10=half-cousin (0.06).
Abbreviation: RR, rate ratio.
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a contribution from a shared environmental component was 

primarily observed in the youngest group (as seen by a larger 

intercept in the younger age group, also see the estimates in 

Methods section in the Supplementary materials). In fact, 

in the older group, the contribution from shared household 

(same mother) decreases considerably, while the non-shared 

household effect (different mothers) disappears. 

Figure 2 shows observed and estimated RRs for tonsillec-

tomy in children with a previously tonsillectomized sibling, 

by age, along with the estimated contributions from genetics 

(dark gray area) and the shared environment (light gray area). 

These results supported the notion from Figure 1A and B that 

the particularly strong familial aggregation of tonsillectomy 

observed in younger children was due to a larger contribution 

of shared environment in this age group, whereas the genetic 

component of the association was similar for both age groups 

(for further background on this result, see Methods section 

in the Supplementary materials). Similar results for children 

with a tonsillectomized cousin are shown in Figure S1.

The age-specific pattern shown in Figure 2 was observed 

in both males and females (Figure S2A and B). Furthermore, 

the RR for tonsillectomy associated with 1 sibling with 

tonsillectomy did not differ substantially by sex of the tonsil-

lectomized sibling, for both males and females and among 

children <10 years and 10–19 years of age (Table S6).

When we repeated the analyses restricting to tonsillec-

tomies indicated strictly due to tonsillitis, the results were 

similar to those shown in Table 1 (Table S7).

Discussion
In a cohort of 2.4 million persons, we observed strong and 

consistent familial aggregation of tonsillectomy. A family 

history of tonsillectomy was associated with as much as an 

11-fold increased risk of tonsillectomy, depending on the 

number and degree of relatedness of tonsillectomized rela-

tives. The familial aggregation was strongest for children <10 

years of age. The observed hereditary pattern of associations 

was compatible with a strong genetic component both in 

children <10 years of age and in those aged 10–19 years. 

However, there was also a substantial shared environmental 

component among the younger children that was not evident 

among children aged 10–19 years.

Our findings, based on almost 150,000 tonsillectomies, 

add population-based clinical evidence that there is a genetic 

component to chronic and/or recurrent acute tonsillitis 

leading to tonsillectomy, and describe age- and sex-specific 

aspects of this component that have never before been 

reported. Previously, a Norwegian study of 9479 twins aged 

18–25 years provided evidence of a genetic predisposition 

for self-reported recurrent tonsillitis independent of sex,12 

Figure 2 Age-specific RR for tonsillectomy following tonsillectomy in a sibling, Denmark, 1977–2013; an analysis among individuals with 1 sibling (i.e., RRs for pairs of siblings).
Notes: The points represent the “observed” RRs with 95% CIs. The solid line represents the estimated total (gray and dark gray) area, while the area under the dotted 
line (the dark gray area) indicates the genetic component of the estimated RR. The light gray area between the solid and dashed lines indicates the shared environment 
component of the estimated RR.
Abbreviation: RR, rate ratio.
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and an Australian study of 7620 adult twins hinted at a 

genetic predisposition for self-reported tonsillectomy.13 On 

the basis of the same case definition as in the present study, 

we recently conducted a genome-wide association study 

(GWAS) of tonsillectomy (~3000 cases) and identified and 

replicated an association between a genetic variant in the 

gene HORMAD2 and tonsillectomy.26 Another recent GWAS 

based on self-reported tonsillectomy identified 36 genetic 

variants associated with tonsillectomy (60 cases),27 but did 

not include replication of these associations in samples with 

clinically documented tonsillitis and tonsillectomy. Further 

studies are needed to characterize the functional mechanisms 

behind the associations.

Observed associations with tonsillectomy in relatives 

were strongest for children <10 years of age. Modeling of 

the genetic and environmental contributions to these associa-

tions suggested that this was due to a stronger contribution of 

shared environment in this age group than in older children. 

In contrast, the genetic contribution to the familial aggrega-

tion of tonsillectomy appeared to be constant throughout 

childhood.

Although our genetic model made certain assumptions, 

estimation of the genetic and environmental components of 

the familial aggregation of tonsillectomy was based directly 

on the observed RRs, which agreed well with the expected 

RRs estimated by the model (Figure 1). Interpretation of the 

shared environment findings should also occur in the context 

of the specific model used. First, shared environment includes 

not only physical proximity and shared behaviors but also a 

shared threshold for intervention by tonsillectomy, given that 

families often share a general practitioner, views on the advis-

ability of tonsillectomy vs waiting, and/or a local hospital or 

clinic (at which the surgery is performed), for example, hav-

ing a particular professional culture (sometimes referred to as 

a “surgical signature”).28,29 Second, since shared environment 

will likely be more extensive for persons living together, the 

shared environment component in the model was allowed to 

differ for pairs of relatives with and without the same mother 

(an indicator of shared household). Third, since the first year 

of risk time after tonsillectomy in a relative was excluded 

from the analysis, the aspect of shared environment directly 

related to tonsillectomy per se (i.e., a shared contagion) was, 

to a large degree removed from the estimation.

Age-specific differences in the environmental contribu-

tion to the familial aggregation of tonsillectomy might help 

to explain the age- and sex-specific differences in tonsil-

lectomy rates that have been noted in most reports from the 

last 40–50 years.5,8,9,30 The general observation has been 

that tonsillectomy rates peak in early childhood (predomi-

nantly in males) and again in adolescence (predominantly 

in females).5,8,9 It has been speculated that parental prefer-

ences to tonsillectomy or different rates of chronic and/

or recurrent acute tonsillitis in males and females might 

explain these differences.5,9 Our analysis provides a possible 

explanation for these differences, which have previously 

been difficult to study. We observed no strong contribution 

from shared familial environment among 10–19 year olds 

for either males or females; the genetic contribution in this 

age group corresponded to that for younger children. This 

finding supports the suggestion that in addition to a genetic 

contribution, the tonsillectomy peak in this age group could 

have non-genetic sources that are not predominantly shared 

among family members (e.g., sources associated with school 

or friends). In contrast, our findings in younger children 

support the hypothesis that the peak in tonsillectomy at 4–5 

years of age has a strong non-genetic source predominantly 

shared among family members (e.g., siblings may share a 

threshold for tonsillectomy intervention by using the same 

general practitioner and local hospital).

The study was based on mandatory national (non-

retrospective) registration of vital status, kinship links and 

disease in Denmark over 36 years. This unbiased inclusion 

of about half of the entire Danish population made selection 

bias negligible and allowed us to accrue a very large number 

of tonsillectomized individuals, permitting analyses strati-

fied not only by relatedness but also by number of relatives 

of a given type.

As for other surgical operations in Denmark,31 registra-

tion of tonsillectomies is close to complete. The incidence 

was 144 per 100,000 person-years, ranging up to 1000 for 

the 2 age-specific peaks.5 In comparison, smaller studies 

range from 20 to 1000.6,8,29,30,32,33 A potential concern when 

we used tonsillectomy to address genetic control of the ton-

sillar immune response to infection, was that tonsillectomy 

is increasingly performed for a less infection-related cause 

than tonsillitis, notably tonsilar and adenoid hyperthrophy 

causing obstructive sleep apnea.8,34,35 However, we adjusted 

RRs for calendar year and in the additional analysis, we found 

similar RRs when excluding tonsillectomies caused by tonsil 

hypertrophy or performed as adenotonsillectomies.

Conclusion
Our findings suggest that genetic factors predispose to severe 

tonsillitis underlying tonsillectomy, regardless of age and sex. 

Further studies are needed to understand how genes regulate 

the tonsils’ immune response to infections, and for example, 

whether genetic considerations could benefit the treatment 

of severe tonsillitis.
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