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Summary
Background and Aims: To estimate familial aggregation of inflammatory bowel dis-
ease (IBD), we performed a nationwide, case– control study and examined the odds 
for patients with IBD (vs controls) to have a first- degree relative (FDR) with IBD, by 
age of diagnosis, type of family history and IBD subtype. To assess the incidence of 
future IBD in relatives of incident IBD patients, we performed a cohort study.
Methods: Individuals diagnosed with IBD (N = 50,667) between 2003 and 2017 with 
at least one FDR were identified from Swedish national registers and compared to 
general population controls (N = 506,720) with at least one FDR. We used logistic 
regression to calculate adjusted odds ratios (ORs) and Cox regression to estimate 
hazard ratios (HRs).
Results: Compared to controls, IBD cases more often had a mother (3.0% vs 0.9%, 
OR = 3.5; 95% CI: 3.3– 3.7), father (2.9% vs 0.8%, OR = 3.5; 95% CI: 3.3– 3.7), full 
sibling (5.3% vs 1.5%, OR = 3.6; 95% CI: 3.4– 3.8) and child (2.4% vs 0.9%, OR = 2.6; 
95% CI: 2.4– 2.8) with IBD. The strength of association increased with the number 
of affected FDRs and was modified by subtype of IBD and age of diagnosis. Highest 
ORs were observed for paediatric IBD among paediatric- onset Crohn’s disease 
(OR = 10.6; 95% CI: 8.2– 13.5) and paediatric- onset ulcerative colitis (OR = 8.4; 95% 
CI: 6.4– 10.9) cases. The 10- year cumulative incidence of IBD was 1.7% in full- siblings 
of incident IBD patients vs 0.4% among full- siblings of reference individuals.
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1  | INTRODUC TION

Inflammatory bowel disease (IBD), comprising the predominant 
forms of Crohn’s disease (CD) and ulcerative colitis (UC), is a 
chronic inflammatory disease of the gastrointestinal tract.1 Both 
environmental and genetic factors contribute to the pathogenesis 
of IBD.2,3,4 A family history of IBD is a proxy for an individual’s 
genetic and, in part, environmental risk of developing the disease 
and has long been recognised as the strongest risk factor for IBD. 
Therefore, family history is routinely assessed as part of the clinical 
work- up at diagnosis. From an etiological point of view, studies of 
familial aggregation of IBD may shed light on the impact of genetic 
and environmental risk factors among various subtypes and age 
groups of IBD and may help to contextualise molecular data on ge-
netic findings. Numerous studies have examined familial clustering 
of IBD, but most of these are based on small clinical cohorts and 
have not included control groups.5 However, accurate estimation 
of the strength of familial aggregation and characterisation of its 
nature is difficult. Analyses of large unselected populations are 
needed to avoid selection bias and to ensure adequate statistical 
precision. Only a few previous studies have included controls from 
the general population (Table S1),6– 9 all assessing risk estimates 
for IBD in relatives of patients with IBD and reference individuals, 
based on a cohort design. None of these studies have been pri-
marily designed to address aetiological perspectives of IBD since 
the assessment of familial cases with IBD has been confined to 
the period after the diagnosis in the index patient. Only two of the 
studies have examined the impact of age.7,8 It is frequently argued 
that paediatric- onset IBD is associated with a greater genetic risk, 
but data supporting the hypothesis that the influence of genetics 
differs across age at diagnosis of IBD are sparse. However, a lower 
polygenetic risk score was recently identified among patients with 
elderly- onset IBD compared to younger peers,10 possibly pointing 
to differences in disease mechanisms between patients of different 
ages at diagnosis.

Clinically, patients may be concerned about the risk of later IBD 
in their relatives, particularly in their offspring. This motivates stud-
ies that provide precise estimates of the future risk of IBD in first- 
degree relatives (FDRs) of newly diagnosed IBD patients. To include 
healthy FDRs of patients with IBD in future studies aiming at the 
prevention of IBD, information on the scale of risk of IBD across var-
ious ages and by type of family member, IBD subtype and age of 
diagnosis in the index patient will be imperative.

Therefore, to provide precise estimates of the familial ag-
gregation, we performed a nationwide, case– control study and 

investigated to what extent IBD patients (vs population controls) had 
an FDR with IBD, by age of diagnosis, type of family history and IBD 
subtype. In addition, in a cohort study, we followed up FDRs of IBD 
patients and of reference individuals from the general population to 
examine the risk of future IBD.

2  | MATERIAL S AND METHODS

2.1 | Setting and data sources

Sweden is a high- income country with tax- financed universal health-
care and nationwide healthcare registers with close to complete 
coverage (Table S2). By using the unique Swedish personal identity 
number assigned to all permanent Swedish residents,11 we linked 
the National Patient Register (NPR) to the Cause of Death Register 
and the Total Population Register12 (which includes data often re-
ferred to as the Swedish Multi- Generation register).13 The NPR and 
the subsequent register linkages have been described in detail else-
where.14,15 In short, the NPR includes individual- level data on hos-
pital discharges at a county level since 1964 and at a national level 
since 1987. Records are organised based on the personal identity 
number and include information on birth, sex, dates of hospital ad-
mission, hospital department and hospital discharge diagnoses and 
surgical procedures according to the International Classification of 
Diseases (ICD).16 Since 2001, the register also contains information 
on non- primary outpatient care.

2.2 | Identification of IBD cases

Individuals diagnosed for the first time with IBD between 1 January 
2003 and 31 December 2017 were identified. IBD was defined as 
having at least two diagnostic listings of IBD in the NPR (Table S3). 
In a recent validation study, we showed that 93% of individuals with 
≥2 IBD diagnoses actually have IBD according to patient charts and 
using strict criteria for the definition of IBD.17

2.3 | Identification of general population controls

By using the Total Population Register, individuals with IBD were 
matched with up to 10 controls from the general population, 
matched for age, sex, birth year and county of residence. Cases and 
controls were then restricted to those with ≥1 FDRs.

Conclusion: The variations in the strength of familial IBD and future risk of IBD in 
FDRs support differences in genetic predisposition and call for targeted approaches 
in potential screening programmes.
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2.4 | Identification of FDRs of cases and 
controls and choice of study period

Parents, siblings and offspring to cases and matched controls were 
identified through the Swedish Multi- Generation register.13 The reg-
ister includes Swedish citizens born in Sweden since 1932 and has 
very high coverage (information about an individual’s mother and fa-
ther is available in 97%/95% of individuals born from 1932 onwards 
and those who have been registered in Sweden at some time since 
1961). The left truncation of the multi- generation register, the start 
of the outpatient part of the NPR in 2001, and the aim to describe 
risks based on modern diagnostic capabilities motivated the study 
period (incident IBD between 2003 and 2017).

2.5 | Statistical analyses

In a case– control design, we used logistic regression to calculate 
odds ratios (ORs) as estimates of relative risk for IBD in FDRs 
(Figure S4). Using standard logistic regression (as opposed to con-
ditional) is efficient and appropriate since this is a matched case– 
control study in which sampling was done conditionally on IBD 
status matched on observed variables.18 ORs were estimated in 
logistic regression models adjusted for the matching variables age 
at diagnosis, sex, county and year of IBD diagnosis. We then fit 
models separately by age at diagnosis, in which index patients 
with childhood (<18), adulthood (≥18 and <60), or elderly (≥60) 
onset IBD were compared with their matched controls. We first 
examined ORs for any IBD in FDRs by IBD- subtype in the index 
case (CD, UC and IBD- unclassified (U)) and by relative type (fa-
ther, mother, sibling [full and half- siblings separately]). We then 
examined the OR of IBD in FDRs of IBD cases and controls by the 
number of affected family members. We finally assessed the OR 
of IBD in FDRs of IBD cases and controls by age of IBD diagnosis 
in cases, IBD subtype in cases and age of IBD diagnosis in FDRs. 
ORs with 95% confidence intervals (CIs) not including 1.00 were 
considered statistically significant.

In a cohort study design, we estimated incidence rates of an inci-
dent diagnosis of IBD in FDRs of IBD cases and in FDRs of matched 
reference individuals from the general population as the number 
of events/1000 person- years at risk. Follow- up of FDRs started on 
the index date, that is the date when the index patient fulfilled the 
inclusion criteria for IBD (and on the corresponding date for FDRs 
of individually matched reference individuals). Follow- up ended at 
first ever IBD diagnosis, death, emigration or end of the study pe-
riod (December 31, 2017), whichever occurred first. We estimated 
hazard ratios (HRs) with 95% CIs using Cox proportional hazards re-
gression,19 adjusted for age and year at index dates. Next, we strat-
ified the analyses by age at diagnosis of IBD, and calculated HRs for 
each age group (<18, 18– 39, 40– 59 and ≥ 60 years) separately. We 
finally estimated the 10- year cumulative incidence of incident IBD in 
FDRs of IBD cases and reference individuals from the general pop-
ulation using the Kaplan– Meier method. Statistical analyses were 

performed using R statistical software (version 3.3.1, R Foundation 
for Statistical Computing).

2.6 | Ethics

The Regional Ethics Committee in Stockholm approved the study 
(DNR 2007/785– 31/5; 2011/1509– 32; 2012/601– 32; 2015/0004– 
31; 2015/615– 32; 2015/1030– 32).

3  | RESULTS

In total, 50,667 incident cases with IBD (CD, n = 14,927; UC, 
n = 27,221 and IBD- U, n = 8519) and 506,720 general- population 
controls, matched for age, sex, birth year and county of residence 
were identified. Information on demographics of cases with IBD is 
shown in Table 1.

The mean number of FDRs in IBD and controls across sex, 
age groups of the index date, calendar periods of the index date, 
and birth year are reported in the Table S5. Cases had a slightly 
lower number of FDRs as compared to the controls. However, the 
difference was small and adjustment for the number of relatives 
did not affect the relative risk estimates of familial IBD (data not 
shown).

In the case– control design, we found that, compared to controls, 
IBD cases more often had an FDR with IBD, regardless of the IBD 
subtype in the index case (although point estimates were highest in 
CD). Highest ORs were observed for having a mother (3.0% vs 0.9%, 
OR 3.5 [95% CI: 3.3– 3.7]), father (2.9% vs 0.8%, OR 3.5 [95% CI: 3.3– 
3.7]), full sibling (5.3% vs 1.5%, OR 3.6 [95% CI: 3.4– 3.8]) and child 
with IBD (2.4% vs 0.9%, OR 2.6 [95% CI: 2.4– 2.8]). The association 
was similar for parents and full siblings and weaker for half- siblings 
(Figure 1 and Table S6).

We found a “dose relationship” with increasing odds ratios for 
IBD in FDRs of IBD cases vs in FDRs of matched controls, by the 
number of family members with IBD, regardless of IBD subtype in 
the index case (Figure 2, Table S7).

The association between IBD cases and FDRs with IBD dif-
fered by age of IBD diagnosis in both index cases and FDRs. For 
all IBD subtypes, the highest ORs were observed for childhood- 
onset IBD in both cases and FDRs (OR 10.6 [95% CI 8.2– 13.5] 
in CD and OR 8.4 [95% CI: 6.4– 10.9] in UC) and the lowest for 
elderly- onset IBD in both index cases and FDRs (OR 1.9 [95% 
CI 1.4– 2.5] in CD and OR 1.9 [95% CI 1.5– 2.3] in UC) (Figure 3, 
Table S8 and Figure S9).

In a cohort study design, comparing rates of incident IBD in 
FDRs of IBD cases and in FDRs of matched reference individuals 
followed from the index date, we found higher rates of incident IBD 
in FDRs of IBD cases (Incident CD: 1.3/1000 person- years in FDRs 
of IBD cases and 0.4/1000 person- years in FDRs of reference in-
dividuals; Figures 4– 6). This yielded adjusted HRs around three for 
incident IBD in FDRs of IBD cases (CD: 3.2 [95% CI: 2.9– 2.6]; UC: 2.9 
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[2.7– 3.2]; IBD- U: 3.0 [2.6– 3.4]). The HRs differed by age at diagnosis 
of IBD in the index patient; FDRs of index patients with paediatric- 
onset IBD were at a higher relative risk of contracting IBD than FDRs 
of index patients with adult- onset disease. FDRs of index patients 
with elderly- onset IBD were at the lowest risk, yet an increased rela-
tive risk of contracting IBD. A consistent pattern was observed when 
index patients were stratified by subtype of IBD (Figures 4– 6). The 

highest HRs were seen for the combination of CD (or UC) in both 
index cases and FDRs.

As a metric of absolute risk, we finally assessed the 10- year cu-
mulative incidence of IBD in FDRs of IBD cases and in FDRs of ref-
erence individuals by age of FDRs at the index date. Within 10 years, 
1.7% of siblings to IBD cases and 0.4% of siblings to reference indi-
viduals were diagnosed with IBD (Table 2).

TA B L E  1   Characteristics of incident inflammatory bowel disease cases in Sweden 2003– 2017

Inflammatory bowel 
disease, n (%)

Ulcerative colitis, 
n (%)

Crohn’s disease, 
n (%)

IBD- unclassified, 
n (%)

Total 50,667 (100) 27,221 (100) 14,927 (100) 8519 (100)

Female 24,748 (49) 13,046 (48) 7600 (51) 4102 (48)

Male 25,919 (51) 14,175 (52) 7327 (49) 4417 (52)

Age of first IBD diagnosis

Mean (SD) years 40 (19) 41 (18) 38 (19) 40 (20)

Median (IQR) years 37 (24– 55) 38 (26– 56) 34 (22– 53) 37 (23– 58)

<18 5739 (11) 2293 (8) 2322 (16) 1124 (13)

≥18 to <40 22,168 (44) 12,237 (45) 6444 (43) 3487 (41)

≥40 to <60 13,110 (26) 7415 (27) 3653 (24) 2042 (24)

≥60 years 9650 (19) 5276 (19) 2508 (17) 1866 (22)

Year of IBD diagnosis

2003– 2005 9684 (19) 5737 (21) 2872 (19) 1075 (13)

2006– 2008 10,129 (20) 5723 (21) 2903 (19) 1503 (18)

2009– 2011 10,849 (21) 5671 (21) 3118 (21) 2060 (24)

2012– 2014 10,851 (21) 5528 (20) 3139 (21) 2184 (26)

2015– 2017 9154 (18) 4562 (17) 2895 (19) 1697 (20)

Birth year

1932– 1959 16,114 (32) 9015 (33) 4277 (29) 2822 (33)

1960– 1979 15,130 (30) 8779 (32) 4086 (27) 2265 (27)

1980– 1999 17,838 (35) 8870 (33) 5894 (39) 3074 (36)

2000– 2017 1585 (3) 557 (2) 670 (4) 358 (4)

Abbreviations: IBD, inflammatory bowel disease; CD, Crohn’s disease; IBD- U, IBD unclassified; IQR, interquartile range; SD, standard deviation; UC, 
ulcerative colitis.

F I G U R E  1   Odds ratio for inflammatory 
bowel disease (IBD) heredity among first- 
degree relatives to IBD cases and matched 
controls, by type of heredity in relatives, 
and IBD subtype in index cases
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4  | DISCUSSION

In this nationwide study of more than 50,000 incident cases with 
IBD and 500,000 matched controls, we provide comprehensive rela-
tive risk estimates of familial IBD. We demonstrate that the familial 
ORs were increased among FDRs of cases with IBD compared to 
matched comparators, but ORs differed substantially by subtype of 
IBD, type of heredity, age of IBD diagnosis and number of affected 
relatives. The strongest associations were seen for paediatric- onset 
CD (OR 10.6) among FDRs of cases with paediatric- onset CD and 
among families with multiple affected individuals (OR 15.2– 17.4), 
pointing to a pronounced impact of genetic and/or shared environ-
mental risk factors in the disease pathogenesis of these subtypes of 
IBD. Moreover, our results demonstrate that FDRs of newly diag-
nosed IBD patients are at increased risk of contracting the disease 
in the future, but the size of the relative risk estimate depends on 
the subtype of IBD, age at diagnosis in the index patients and age of 

the FDR. The 10- year cumulative incidence was as high as 1.7% for 
siblings of index IBD patients compared to 0.4%, among siblings of 
reference individuals (that is 1.3% excess risk), corresponding to a 
fourfold- increased risk.

4.1 | Comparison with earlier literature

Direct comparisons with previous literature are challenged by 
marked differences in study design and definition of diagnoses. 
We are only aware of two previous Danish studies, both retriev-
ing information from the same data source (the Danish Patient 
Registry20), one Swedish and one South- Korean study that have 
estimated the relative risks of IBD in FDRs based on comparisons 
with matched comparators from the general population.6– 9 In the 
first Danish study, Orholm et al. calculated the risk only in off-
spring (not “any FDRs”).6 In contrast, the most recent and largest 

F I G U R E  2   Odds ratio for inflammatory 
bowel disease (IBD) in first- degree 
relatives to IBD cases and matched 
controls, by number of affected first- 
degree relatives and IBD subtype in the 
index case

F I G U R E  3   Odds ratio for inflammatory 
bowel disease (IBD) in first degree 
relatives to IBD cases and matched 
controls, by age of heredity onset, IBD 
subtype in cases and by age of IBD onset 
in cases
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Danish study included any FDRs, reported a 7.8- fold- increased in-
cident rate (IRR) ratio of CD in FDRs of patients with CD, and a 4.1 
fold- increased IRR for UC in FDRs of patients with UC.7 Hemminki 
et al. examined only singleton siblings and parents, reported a 6.3- 
fold standardised incidence ratio (SIR) of CD in the siblings to pa-
tients with CD, and a 4.6- fold- increased SIR of UC in the siblings 
to patients with UC, based on considerably older (1964– 2004) 
Swedish registry data.9 Kim et al. used the South Korea National 
Health Insurance database and reported IRRs of 22.2 for CD and 
10.2 for UC among FDRs of patients with CD and UC, respectively, 
compared with FDRs of individuals without IBD.8 Apart from the 
Korean study, these previously reported relative risks of familial 
aggregation are only marginally higher than our estimates. In con-
trast to the earlier studies, we assessed ORs by logistic regression 
since this is a case– control study and sampling was done condi-
tional on IBD diagnosis. However, this should not matter given the 
rarity of the exposure. The OR for familial CD was 4.0 when cases 
with IBD were compared to individuals with no FDR with IBD in our 
study, and the OR for UC was 3.6.

Differences in the statistical models, IBD definitions and also 
age distributions may, in part, explain why we found slightly lower 
risk estimates than did in previous studies.6– 9 We used validated 
criteria for the diagnosis of IBD and also for subtypes of the 

disease,17,21 while the previous Swedish-  and the first Danish study 
only required 1 ICD code for the IBD diagnosis.6,9 Importantly, 
these two previous studies identified IBD only on the basis of hos-
pital admissions.6,9 The higher relative risk estimate may, therefore, 
reflect differences in disease severity and health- seeking be-
haviour that may be familial. This may be of particular importance 
in a healthcare system with regular check- ups and screening pro-
grammes where a family history of IBD might trigger an extensive 
investigation for IBD, thereby driving up risk estimates for familial 
IBD.8 Compared with the Korean study, our study population was 
older. Almost two thirds (62%) of the Swedish IBD patients were 
born before 1980, while less than one third (28%) of the Korean 
patients were born before 1982. The difference in age distribution 
contributes to the observed discrepancy in relative risk estimates 
of familial IBD since the strongest associations were seen for pa-
tients with paediatric- onset IBD.

Our cohort- based analyses confirm previous Danish data of an 
excess absolute risk for IBD among first- degree relatives of IBD 
patients,7 and that familial IBD risks may be especially high for CD 
and in younger individuals.7,8 We observed a 10- year cumulative 
incidence rate for IBD of 0.5%– 3.5% in first- degree relatives of 
IBD cases, depending on age among first- degree relatives, which is 
similar to the previously reported rate of 0.5%– 2.9%.7 In contrast 

F I G U R E  4   First- degree relatives to IBD cases and matched controls are compared prospectively from the date of diagnosis in IBD cases 
(and corresponding date in controls): Incidence rates (events/1000 person- years) and hazard ratios for an incident diagnosis of Crohn’s 
disease in the relatives, adjusted for age at index date of the index persons, year of index date and cluster robust standard errors by family 
unit
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with earlier research in this field, our study is the first to present 
large- scale data on family history for IBD- U, where aORs were 
typically between those of UC and CD. Furthermore, we present 
birth year- specific data, where aORs were lowest in individuals 
born 1932– 1979, likely reflecting older age during the study pe-
riod (2003– 2017).

5  | STRENGTHS AND LIMITATIONS

This study has several strengths. Its great statistical power allowed 
us to calculate both relative and absolute risks across different age 
groups. Ultimately, this information may be used to identify in-
dividuals at high risk of IBD, such as young FDRs of patients with 
paediatric- onset CD, for potential screening strategies and pre-
ventive measures. Our data can also be used to comfort patients, 
in that individuals with an FDR with elderly- onset disease were 
rarely affected by IBD themselves. Secondly, the observed differ-
ences in familial aggregation between elderly- onset, adult- onset and 
childhood- onset diseases, contribute to our understanding of the 
IBD pathogenesis and suggest that genetic predisposition is of less 
importance to the risk of developing elderly- onset IBD compared to 
the risk of younger- onset disease. In fact, our data indirectly indicate 

that non- shared environmental factors during adulthood play an im-
portant role in the aetiology of elderly- onset disease.

All residents in Sweden are assigned a personal identity num-
ber.11 This unique identifier allowed us to link data on IBD in pa-
tients and their relatives and virtually guarantees that no study 
participants are lost during follow- up. We used the Patient Register 
to identify patients with IBD. Our diagnostic criteria (having at least 
two diagnoses of IBD) will have reduced misclassification. A previ-
ous validation has shown that the definition has a positive predictive 
value of 93% (95% CI, 87%– 97%).17

The fact that our results confirm previous data on a pronounced 
influence of genetic predisposition in multiplex families,5 and a 
stronger genetic component in CD than UC,2,5,22,23 also strength-
ens the study. We chose to restrict our data to 2003– 2017. This has 
two advantages. First, it reflects modern- day IBD, but also that out-
patient data were available during all our follow- up. Given the high 
quality of the Swedish patient register and the use of a study period 
with available data on outpatient care, we believe that the risk of 
selection bias towards more severe IBD is lower in our study.

Finally, our study had some limitations. We lacked data on dis-
ease severity and genetic risk scores for IBD.10 Instead, we used 
registry- based data to classify patients. There are some known 
environmental risk factors, such as smoking, appendectomy and 

F I G U R E  5   First- degree relatives to IBD cases and matched controls are compared prospectively from the date of diagnosis in IBD cases 
(and corresponding date in controls): Incidence rates (events/1000 person- years) and hazard ratios for an incident diagnosis of ulcerative 
colitis in the relatives, adjusted for age at index date of the index persons, year of index date and cluster robust standard errors by family 
unit
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use of antibiotics that may impact IBD rates.24 However, these 
risk factors for IBD cannot possibly influence the nucleotide se-
quence of DNA, but they can either be mediators that are also 
influenced by genetics, or precision variables that cause IBD but 
are not related to the same genes that may cause IBD. Since we 
could not confidently, a priori determine which risk factors are 
mediators and which are only precision variables, we decided that 

the best strategy was not to adjust for any of them. Relatives of 
IBD patients in Sweden do not undergo regular screening for IBD. 
This being a registry- based study, we can only speculate about 
the mechanisms underlying observed differences in absolute and 
relative risks of IBD across age groups. Finally, we only examined 
FDRs and hence our findings cannot be extrapolated to second and 
third- degree relatives.

F I G U R E  6   First- degree relatives to IBD cases and matched controls are compared prospectively from the date of diagnosis in IBD cases 
(and corresponding date in controls): Incidence rates (events/1000 person- years) and hazard ratios for a later diagnosis of IBD unclassified in 
the relatives, adjusted for age at index date of the index persons, year of index date and cluster robust standard errors by family unit

TA B L E  2   Cumulative incidence (%) for first- degree relatives to IBD cases and controls to be diagnosed with Crohn’s disease or ulcerative 
colitis within the following 10 years by age of IBD onset in the index case (or reference) and type of heredity in relatives to the IBD case 
(reference)

First degree relatives to IBD cases First degree relatives to matched controls

Parents of IBD Siblings of IBD Children of IBD Parents of ref Siblings of ref Children of ref

% (95% CI) % (95% CI) % (95% CI) % (95% CI) % (95% CI) % (95% CI)

Total 0.84 (0.74– 0.94) 1.65 (1.52– 1.79) 0.88 (0.80– 0.97) 0.33 (0.31– 0.35) 0.43 (0.41– 0.45) 0.31 (0.29– 0.33)

Age of FDR at index (years)

<18 1.11 (0.84– 1.37) 3.51 (2.97– 4.04) 0.00 (0.00– 0.00) 0.33 (0.28– 0.37) 0.50 (0.44– 0.57) 0.00 (0.00– 0.00)

≥18 to <40 0.85 (0.72– 0.99) 1.95 (1.74– 2.17) 0.48 (0.38– 0.58) 0.34 (0.31– 0.37) 0.47 (0.44– 0.50) 0.12 (0.11– 0.14)

≥40 to <60 0.57 (0.36– 0.79) 0.90 (0.71– 1.08) 1.45 (1.26– 1.64) 0.34 (0.29– 0.38) 0.35 (0.32– 0.39) 0.52 (0.48– 0.55)

≥60 0.63 (0.00– 1.54) 0.77 (0.50– 1.03) 0.76 (0.58– 0.93) 0.17 (0.04– 0.31) 0.38 (0.33– 0.44) 0.34 (0.30– 0.38)

Abbreviations: FDR, first- degree relative; Ref, reference individual.
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Our findings underline the need to take age at IBD diagnosis into 
account in any screening programme for IBD or any initiative aiming 
at IBD prevention among healthy FDRs of patients with IBD. A pre-
vention strategy is supported by the fact that IBD is characterised 
by a preclinical period, and that irreversible bowel damage may have 
occurred already at diagnosis.25 However, according to the WHO, 
several criteria should be fulfilled before screening programmes 
and preventive measures are considered. In terms of IBD, several 
of these criteria have not yet been fulfilled. However, ongoing large 
initiatives26– 28 will hopefully address some of these knowledge gaps.

In conclusion, this large nationwide, population- based study 
provides novel information on several aspects of familial IBD, is of 
importance for both researchers and clinicians and can help tailor 
future screening interventions. Compared to general population 
controls, the OR for IBD cases to have an FDR with IBD was 2– 14, 
while HR for future IBD in FDRs of IBD cases compared to FDRs of 
controls was around 3. However, the magnitude of the associations 
differs with the subtype of IBD and across ages. Both age at IBD 
diagnosis of the index patient and age of the healthy FDR should be 
taken into account when planning future screening programmes and 
preventive interventions in IBD.
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