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Abstract

Background: Previous studies have indicated an association between childhood adversi-

ties and type 1 diabetes but have been underpowered and limited by selection. We aim

to quantify the effect of accumulation of childhood adversities on type 1 diabetes risk,

and to assess whether the effect differs between males and females in a large and unse-

lected population sample.

Methods: We used register-based data covering all children born in Denmark between 1980

and 2015, totalling >2 million children. We specified a multi-state model to quantify the effect

of accumulation of childhood adversities on type 1 diabetes risk. The effects of specific child-

hood adversities on type 1 diabetes were estimated using proportional hazards models.

Results: Accumulation of childhood adversities had a quantitatively small effect on type

1 diabetes risk among females [adjusted hazard ratio (HR) per adversity increase: 1.07;

95% confidence interval (CI): 1.02–1.11], but not among males (adjusted HR per adversity

increase: 0.99; 95% CI: 0.97–1.03). Females exposed to extreme numbers (7þ) of adversi-

ties had two times higher risk of type 1 diabetes compared with unexposed females

(adjusted HR: 2.06; 95% CI: 1.10–3.86).

Conclusions: In an unselected total population sample, we generally find no or negligible

effects of childhood adversities on type 1 diabetes risk, which may be reassuring to per-

sons with type 1 diabetes who are concerned that personal trauma contributed to their

disease. There is a very small group of females exposed to a high degree of adversity

who may have a higher risk of type 1 diabetes and this group needs further attention.
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Introduction

The aetiology of type 1 diabetes is largely unknown, but

genetic, immune and environmental factors are likely in-

volved. A common concern among persons with type 1 di-

abetes is that personal trauma or episodes of psychosocial

stress have contributed to the development of the disease; a

concern that has been supported by epidemiological stud-

ies.1–3 The beta cell stress hypothesis proposes that ele-

vated levels of cortisol, which is one of the key mediators

of the physiological stress response, increases insulin

demands and may trigger autoimmune beta cell loss or

promote progression from autoimmunity to overt type 1

diabetes in genetically susceptible individuals.4,5

Childhood adversities (i.e. a straining family environ-

ment, adverse life events and social disadvantage) have

been defined as major sources of psychosocial stress in chil-

dren.6,7 Previous studies have shown an association be-

tween childhood adversities and type 1 diabetes,1,3 with

effect estimates indicating up to three times higher risk of

type 1 diabetes after exposure to at least one adversity,2 al-

though results are inconsistent.8,9

Previous studies on childhood adversity and type 1 dia-

betes have mainly focused on a specific adverse experience

such as bereavement10 or have only had the statistical

power to estimate the effect of (at least) one adversity oc-

currence on type 1 diabetes.2,3 However, adverse experien-

ces tend to cluster within individuals living in adverse

social circumstances,11 and evidence suggests that accumu-

lation of adversities is more harmful for children’s health

than any specific adversity in isolation.12–15 Case-control

studies have found a higher frequency of adverse events in

childhood among type 1 diabetes cases compared with

controls,1,16–21 but prospective studies with objective

measures of accumulation of childhood adversities are

needed to bring this area of research forward.

Moreover, due to the age-specific differences in the inci-

dence of type 1 diabetes between males and females,22 po-

tential sex differences in the effect of childhood adversities

on type 1 diabetes needs to be assessed. Most previous

studies have also used retrospective self-reports of child-

hood adversities, which may induce recall bias. Prospective

studies are few and are often based on birth cohorts, which

are likely to be affected by selection since exposure to

childhood adversities may be specifically associated with

barriers for participation and loss to follow-up.23 We will

add to the existing literature by quantifying the effect of

accumulation of childhood adversities on type 1 diabetes

risk in a large and unselected register-based cohort and by

assessing whether the effect of childhood adversities on

type 1 diabetes is different in males and females.

Methods

Study population

We used the DANish LIFE course (DANLIFE) cohort

which includes all children born to a mother with residence

in Denmark at the time of birth between 1 January 1980

and 31 December 2015, totalling 2 223 927 children.24

The unique civil personal registration number given to all

Danish residents25 facilitated exact linkage of valid and

continuously updated information from the nationwide

registers on demographic, socioeconomic and health-

related factors. The civil personal registration number also

enabled linkage between child, parent and siblings for

identification of family-related childhood adversities and

covariates. We excluded persons with missing information

on any of the potential confounders (n¼ 70 763, 3%). The

excluded persons were more likely (16 vs 5%) to have a fa-

ther with a nationality of non-European origin (nationali-

ties outside of Europe, North America, Australia and New

Key Messages

• Previous studies have indicated a positive association between childhood adversities and type 1 diabetes but have been

underpowered and limited by selection.

• In an unselected total population sample, we generally find no or negligible effects of childhood adversities on type 1 di-

abetes risk, which may be reassuring to persons with type 1 diabetes who are concerned that personal trauma contrib-

uted to their disease.

• Females exposed to a very high degree of adversity may have a higher risk of developing type 1 diabetes and this group

needs further attention.
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Zealand) but were otherwise similar to the complete

records. The final study population included 2 153 164

children. A detailed description of the DANLIFE cohort

has been reported elsewhere.24

Childhood adversities

DANLIFE includes information on 12 social and family-

related childhood adversities with important psychosocial

implications for health and well-being in childhood reflect-

ing aspects of straining family dynamics (i.e. being placed

in foster care, parental or sibling psychiatric illness, paren-

tal alcohol or drug abuse and parental separation), loss or

threat of loss within the family (i.e. death of a parent or a

sibling and parental or sibling somatic illness) and social

disadvantage (i.e. family poverty and parental long-term

unemployment). The specific childhood adversities in

DANLIFE were selected based on the notion that they con-

stitute important sources of stress in children with support

from scientific literature.24 Direct information on other rel-

evant childhood adversities like child abuse/neglect or do-

mestic violence was unfortunately not available in the

registers. Information on some of the childhood adversities

(i.e. parental separation, family poverty and parental long-

term unemployment) is reported in the registers only once

a year and the time of occurrence for these adversities was,

therefore, set to a fixed date within that year. Table 1 pro-

vides an overview of the adversities included in DANLIFE

and defines the timing of their occurrence. A detailed de-

scription of the definitions of the adversities can be found

in the DANLIFE cohort profile.24 All childhood adversities

were recorded from 1980 onwards except family poverty,

which was only available from 1987 onwards.

Type 1 diabetes

Date of diagnosis of type 1 diabetes was linked to

DANLIFE from several nationwide registers: the Danish

Registry of Childhood and Adolescent Diabetes28 (1980–

95: 0–15 years, 1996–2015: 0–18 years), the Danish Adult

Diabetes Registry29 (2005–15: �18 years) and the Danish

National Patient Registry30 (1980–2015: all age groups).

Moreover, we supplemented the information in these regis-

ters with information on purchased prescriptions of oral

antidiabetic drugs and insulin from the Danish National

Prescription Registry31 (1995–2015: <15 and <30 years of

age, respectively). The Danish Registry of Childhood and

Adolescent Diabetes includes information on type 1 diabe-

tes with nearly 100% completeness, and nearly 70% of the

type 1 diabetes cases in DANLIFE could be identified using

this register. The classification of diabetes type is inconsis-

tent in the Danish Adult Diabetes Registry and even more

so in the Danish National Patient Registry where many

individuals have several records with different recordings

of diabetes type. Due to these inconsistencies, persons were

classified as having type 1 diabetes if they met one of the

following criteria.

i. Type 1 diabetes diagnosis in the Danish Registry of

Childhood and Adolescent Diabetes.

ii. More than half of the recordings of diabetes type in

the Danish Adult Diabetes Registry for that person are

type 1 diabetes and the person is not classified with an-

other diabetes type in the Danish Registry of

Childhood and Adolescent Diabetes.

iii. More than half of the recordings of diabetes type in

the Danish National Patient Registry for that person

are type 1 diabetes and the person is not classified with

another diabetes type in the Danish Registry of

Childhood and Adolescent Diabetes or in the Danish

Adult Diabetes Registry (i.e. more than half of the

recordings of diabetes type in the Danish Adult

Diabetes Registry for that person are type 2).

iv. Having purchased prescribed oral antidiabetic drugs

twice before the age of 15 years or prescribed insulin

twice before the age of 30 years recorded in the Danish

National Prescription Registry and the person is not

classified with another diabetes type in the Danish

Registry of Childhood and Adolescent Diabetes or in

the Danish Adult Diabetes Registry (i.e. more than half

of the recordings of diabetes type in the Danish Adult

Diabetes Registry for that person are type 2).

We used the date of the first record of a diabetes diag-

nosis or the date of the second purchase of antidiabetic

drugs or insulin as the date of diagnosis. The same registers

and criteria were applied to identify parental and sibling

type 1 diabetes.

Potential confounding factors

Identification of potential confounders was based on prior

evidence and guided by the method of directed acyclic

graphs32 (see Supplementary Figure 1, available as

Supplementary data at IJE online). These were: age, sex,

date of birth, parental education at birth (low: �9 years,

middle: 10–12 years, high: >12 years), parental type 1 dia-

betes, sibling type 1 diabetes, birth order (1, 2, 3, 4þ),

birth weight, maternal age at birth and parental area of or-

igin based on father’s (or in case of missing, mother’s) na-

tionality [European origin (including Europe, North

America, Australia and New Zealand), other]. Information

recorded in the Danish nationwide registers (see the spe-

cific registers in the DANLIFE cohort profile)24 at the time

of birth was used for all confounders except for parental
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Table 1 Definitions and timing of the childhood adversities included in the DANish LIFE course (DANLIFE) cohort occurring

when the child is between 0 and 18 years of age

Adversity Definition Timing

Foster care Being placed in out-of-home care Date of first placement

Parental psychiatric illness A parent’s admission for at least 1 day to a

psychiatric hospital or ward with a pri-

mary diagnosis related to psychiatric ill-

ness (excluding primary diagnoses related

to alcohol and drug abuse)

Date of first diagnosis among the parents

Sibling psychiatric illness A sibling’s admission for at least 1 day to a

psychiatric hospital or ward with a pri-

mary diagnosis related to psychiatric

illness

Date of first diagnosis among the siblings

Parental alcohol abuse A parent diagnosed with one of the follow-

ing illness related to alcohol abuse: alco-

holic psychosis, alcoholism, alcoholic

cirrhosis of the liver, alcoholic steatosis of

the liver, alcohol psychosis and abuse syn-

drome, alcoholic polyneuropathy, alco-

holic cardiomyopathy, alcoholic-induced

acute or chronic pancreatitis, alcoholic

liver disease, alcoholic gastritis or pur-

chasing a drug prescribed for treatment of

alcohol dependence

Date of first diagnosis/purchase of prescrip-

tion among the parents

Parental drug abuse A parent diagnosed with drug dependence or

a mental or behavioural disorder due to

use of opioids, cannabinoids, sedatives or

hypnotics, cocaine, other stimulants, hal-

lucinogens, volatile solvents, psychoactive

substances, multiple drugs or purchasing a

drug prescribed for treatment of drug

dependence

Date of first diagnosis/purchase of prescrip-

tion among the parents

Parental separation Separation of the parents defined as the

parents no longer sharing address

30 June in the year of first separation be-

tween the parents

Death of a parent Death of a parent Date of the first death among the parents

Death of a sibling Death of a sibling Date of the first death among the siblings

Parental somatic illness A parent diagnosed with one of the ICD-8

codes included in the Charlson comorbid-

ity index26 in the period 1980–93 or the

ICD-10 codes included in the updated ver-

sion of the Charlson comorbidity index27

in the period 1994–2015

Date of first diagnosis among the parents

Sibling somatic illness A sibling diagnosed with one of the follow-

ing somatic illnesses related to mortality in

children aged 0–18 years in Denmark: ma-

lignant neoplasm, congenital anomalies of

the heart and circulatory system, congeni-

tal anomalies of the nervous system, cere-

bral palsy, epilepsy, cardiomyopathy and

congenital disorders of lipid metabolism

Date of first diagnosis among the siblings

Family poverty Family income <50% of the median na-

tional family income in three consecutive

years

30 June in the second year of poverty in the

first sequence of three consecutive years of

poverty

Parental long-term unemployment A parent being unemployed for at least 12

months within two consecutive years

31 December in the first year of

unemployment
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type 1 diabetes and sibling type 1 diabetes, which was re-

trieved at the end of follow-up. Parental and sibling type 1

diabetes were used as proxies for genetic predisposition to

type 1 diabetes and the timing of the family member’s diag-

nosis was, therefore, not important but merely an indica-

tion of genetic susceptibility to type 1 diabetes acquired at

conception. Parental and sibling type 1 diabetes were,

therefore, included in the analyses as time-fixed variables.

Date of birth, birth weight and maternal age at birth were

treated as continuous variables.

Statistical analyses

The study population was followed from birth until the

date of type 1 diabetes diagnosis, emigration, death or

31 December 2015, which marked the end of follow-up.

Emigrated persons did not re-enter the study if return-

ing to Denmark since there would be an information

gap in the period spent outside of Denmark. We re-

stricted the exposure period to 0–18 years of age since

the purpose of this study was to investigate the effects

of adversities experienced in childhood on type 1 diabe-

tes. The analyses were conducted separately for males

and females.

To investigate if accumulation of childhood adversities

influences type 1 diabetes risk, we specified a multi-state

model where we let the occurrence of each additional ad-

verse experience represent a new state of exposure to child-

hood adversities and calculated the incidence rates of type

1 diabetes by age in each state (illustrated in

Supplementary Figure 2, available as Supplementary data

at IJE online), assuming the effects of covariates are pro-

portional. Due to small numbers, we combined the expo-

sure to seven or more adversities into one state (7þ). We

used age as the underlying time scale since age is a strong

predictor of developing type 1 diabetes.22 Only the first oc-

currence of each specific adversity was considered, and we

did not differentiate between which specific adversities (or

their order) each individual experienced.

Hazard ratios (HRs) of developing type 1 diabetes were

calculated for each adversity state using the state of no ad-

verse experiences as reference. We estimated the linear ef-

fect of accumulation of childhood adversities from one

adversity onwards and tested the appropriateness of the

linearity assumption against both a categorical and a qua-

dratic version of the adversity score using likelihood ratio

tests. In addition, we investigated the effect of each specific

childhood adversity on type 1 diabetes separately.

Analyses were performed using packages Epi33 and

popEpi34 in the statistical software R.

Results

The study population was followed for an average of

16.9 years during which 8335 (0.4%) persons developed

type 1 diabetes. A total of 18 531 persons (0.9%) died and

151 630 persons (7%) emigrated. Of these, 2778 persons

died or emigrated on their date of birth and, therefore, did

not contribute to the analyses.

The characteristics of the study population by number

of childhood adversities experienced before the age of

18 years are presented in Table 2. Since there was no differ-

ence when stratifying by sex, except for males having a

slightly higher mean birth weight compared with females

(data not shown), the background characteristics in

Table 2 are presented for males and females combined.

Almost half of the study population did not experience any

adversities before the age of 18 years and 90% of the study

population experienced between 0 and 2 adversities. There

was a clear social gradient in the experience of childhood

adversities since a larger proportion of children who expe-

rienced many adversities were born to parents with low ed-

ucation. Moreover, the proportions of children with

parental type 1 diabetes increased with increasing number

of adversities. Finally, those who experienced many adver-

sities had a lower mean birth weight and were born to

younger mothers compared with those who experienced

fewer adversities.

The age-specific incidence rates of type 1 diabetes in

DANLIFE for males and females respectively can be seen

in Supplementary Figure 3, available as Supplementary

data at IJE online. The incidence rates resemble the well-

known age-specific incidence of type 1 diabetes,22 with a

peak in puberty at about 11 years of age for females and

some years later for males, at about 14 years of age.

Figure 1 shows the unadjusted (left panel) and the ad-

justed (right panel) HRs of developing type 1 diabetes in

each state of exposure to childhood adversities using no

adversities as reference. The vertical blue and red lines in

the left panel show the unadjusted linear trends from

experiencing one adversity onwards for males and females,

respectively. The slope of the linear trend is close to per-

pendicular for males and, thus, experiencing more than

one adversity does not seem to add to the risk of type 1 dia-

betes for males (HR per adversity increase: 1.01, 95% CI:

0.97–1.05). For females, there is a tendency towards a

higher risk of developing type 1 diabetes with increasing

number of adversities experienced (HR per adversity in-

crease: 1.10, 95% CI: 1.06–1.15). However, after adjust-

ing for confounders, and especially after adjusting for

parental type 1 diabetes (right panel), the linear effect seen

among females was attenuated (adjusted HR per adversity

increase: 1.07, 95% CI: 1.02–1.11), and only the effect of
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Table 3 Total number of the study population experiencing each specific childhood adversity before the age of 18 years and

the hazard ratios (HR) and 95% confidence intervals (CI) for developing type 1 diabetes after exposure to each specific childhood

adversity presented for males and females separately

Total Type 1 diabetes Males Females

Childhood adversities n %a n %b HRc (95% CI) HRc (95% CI)

Foster care 63 634 3.0 234 0.4 1.04 (0.86; 1.27) 1.18 (0.95; 1.47)

Parental psychiatric

illness

86 566 4.0 278 0.3 0.92 (0.77; 1.09) 0.99 (0.83; 1.19)

Sibling psychiatric

illness

17 763 0.8 50 0.3 0.92 (0.62; 1.35) 1.21 (0.81; 1.82)

Parental alcohol abuse 142 720 6.6 502 0.4 0.91 (0.80; 1.04) 1.01 (0.87; 1.16)

Parental drug abuse 39 069 1.8 121 0.3 0.87 (0.66; 1.14) 1.19 (0.92; 1.54)

Parental separation 623 731 29.0 2220 0.4 0.99 (0.93; 1.07) 1.03 (0.95; 1.11)

Death of a parent 54 465 2.5 188 0.3 1.01 (0.83; 1.23) 0.90 (0.71; 1.14)

Death of a sibling 10 235 0.5 33 0.3 0.83 (0.51; 1.34) 0.99 (0.60; 1.62)

Parental somatic illness 263 717 12.2 1217 0.5 1.17 (1.07; 1.28) 1.17 (1.06; 1.29)

Sibling somatic illness 55 633 2.6 200 0.4 0.98 (0.81; 1.18) 0.99 (0.80; 1.23)

Family povertyd 118 765 5.5 407 0.3 0.97 (0.84; 1.13) 1.04 (0.89; 1.22)

Parental long-term

unemployment

547 049 25.4 2635 0.5 1.05 (0.98; 1.13) 0.94 (0.87; 1.02)

No adversities 994 517 46.2 3609 0.4

Total 2 153 164 100 8335 0.4

aPercentage of all children.
bPercentage of those exposed to that specific adversity.
cAdjusted for: current age, date of birth, parental area of origin, parental education at birth, parental type 1 diabetes, sibling type 1 diabetes, birth order, birth

weight, maternal age at birth and all other adversities.
dOnly available from 1987 onwards.

Figure 1 Hazard ratios (HR) and 95% confidence intervals (CI) of type 1 diabetes in each state of adversity exposure compared with no adversities,

and the linear trend and 95% CI from experiencing one adversity onwards for males and females, respectively. The HRs and linear trend in the right-

hand panel are adjusted for current age, date of birth, parental area of origin, parental education at birth, parental type 1 diabetes, sibling type 1 dia-

betes, birth order, birth weight and maternal age at birth
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experiencing 7þ adversities remained pronounced when

examined separately (adjusted HR: 2.06, 95% CI: 1.10–

3.86). We assessed the appropriateness of the linearity

specification of the effect of the adversity score but found

no evidence of important differences.

In addition, we calculated the proportion of the study

population that experienced each specific childhood adver-

sity as well as how many of these persons developed type 1

diabetes during follow-up (Table 3). By far, the most com-

mon childhood adversities experienced by the study popu-

lation were parental separation (29%), parental long-term

unemployment (25%) and parental somatic illness (12%).

Parental somatic illness was the only specific adversity as-

sociated with type 1 diabetes in both males (adjusted HR:

1.17, 95% CI: 1.07–1.28) and females (adjusted HR: 1.17,

95% CI: 1.06–1.29).

Discussion

In a nationwide study including all children born in

Denmark since 1980, we generally find no or negligible

effects of childhood adversities on the risk of type 1 diabe-

tes, which may be reassuring to persons with type 1 diabe-

tes who are concerned that personal trauma contributed to

their disease. Only a small proportion of females experi-

enced many adversities (10% had experienced �3 adversi-

ties) and those who experienced 7þ adversities (0.2%) had

twice the risk of developing type 1 diabetes compared with

those who experienced no childhood adversities, even after

adjustment for confounders. This group may, thus, have a

higher risk of developing type 1 diabetes and needs further

attention. It should be noted that only 10 of the females ex-

posed to 7þ adversities developed type 1 diabetes, which

makes this estimate highly uncertain.

Parental somatic illness was the only specific adversity

associated with a higher risk of developing type 1 diabetes.

Parental somatic illness was defined as having a parent di-

agnosed with one of the diseases included in the Charlson

comorbidity index, which includes type 1 diabetes and a

few other autoimmune diseases (e.g. connective tissue dis-

ease). The association between parental somatic illness and

type 1 diabetes found in this study may, therefore, be bi-

ased by residual confounding of underlying genetic predis-

position to autoimmune disease, even after adjustment for

parental type 1 diabetes, and should, therefore, be inter-

preted with caution.

Cohort studies on accumulation of childhood adversi-

ties and type 1 diabetes are lacking, but a positive associa-

tion has been observed between accumulation of

adversities and autoimmune disease, including type 1 dia-

betes, in a retrospective cohort study.35 A test for linear

trend revealed a 20% higher risk of developing an

autoimmune disease per adversity in females and a 10%

higher risk per adversity in males. Biological sex-

differences in timing of hormonal factors influencing insu-

lin sensitivity, and thereby pressure on the beta cell func-

tion,36 and sex-specific immune mechanisms37 might

provide some explanation for the stronger association be-

tween childhood adversities and autoimmune disease

found among females in the above-mentioned study and

between childhood adversities and type 1 diabetes found

among females in our study.

Most studies investigating the association between (at

least) one adverse experience in childhood and type 1 dia-

betes have found a positive association. Most of them are

case-control studies and have collected information on ex-

posure to adversity in retrospect using questionnaires,

which may cause recall bias and an overestimation of the

association. Prospective studies only looking at exposure

to adversities occurring during the first years of life have

found mixed results.3,8 The only (to our knowledge) pro-

spective study that has looked at the effect of exposure to

at least one serious life event across childhood and devel-

opment of type 1 diabetes was conducted by Nygren et al.2

The study found that exposure to at least one serious life

event increased the risk of developing type 1 diabetes 3-

fold. More than 10 000 children were followed for an aver-

age of 6.5 years but only 58 of them developed type 1 dia-

betes and the loss to follow-up was substantial.

Approximately 90% of our study population experienced

between 0 and 2 adversities during follow-up, but expo-

sure to a few adversities did not have any effect of impor-

tance on type 1 diabetes risk, which is in contrast with the

results of Nygren et al.2 Our study provides results derived

from objectively measured exposure to childhood adversi-

ties in an unselected study population and the statistical

power needed to assess the effect of accumulation of child-

hood adversities on type 1 diabetes in males and females

separately.

Using register data also comes with limitations. First,

exposure to adversity is likely to be underreported in regis-

ters. For example, parental alcohol abuse was measured

using diagnostic codes related to alcohol abuse and pre-

scriptions of medications used in treatment of alcohol ad-

diction. Thus, we only detected those who sought help for

their alcohol addiction or were detected in the healthcare

system by other means, which we expect to be only a frac-

tion of the total cases of parental alcohol abuse. Second,

when using register data, we fail to take the perceived se-

verity of the adverse experience into account, which could

have been possible using self-reported information.

Information bias in the measure of childhood adversities

may provide some explanation as to why we find a smaller
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effect of childhood adversities on type 1 diabetes compared

with previous studies.

Finally, there may be sensitive time periods where expo-

sure to childhood adversities is of importance for type 1 di-

abetes development. The human stress-response system is

developed in infancy and may be disrupted by excessive or

prolonged exposure to adversity.7,38 Exposure to stressful

adversities may also add to the increased pressure on the

beta cells that is caused by the rapid physical growth and

substantial hormonal influence that takes place during pu-

berty.5,39 The importance of timing of exposure to child-

hood adversities was beyond the scope of this study and

we can, therefore, not rule out that childhood adversities

may affect type 1 diabetes risk when experienced in partic-

ularly sensitive periods of development.

Conclusion

In an unselected total population sample, we generally find

no or negligible effects of childhood adversities on the risk

of type 1 diabetes, which may be reassuring to persons

with type 1 diabetes who are concerned that personal

trauma contributed to their disease. There is a very small

group of females exposed to a high degree of adversity

who may have a higher risk of developing type 1 diabetes,

and this group needs further attention. Future studies

should consider the importance of timing of exposure to

childhood adversities for type 1 diabetes development.
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