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Abstract

Objectives. To compare trajectories of marriage and parenthood in individuals with JIA vs the general population.

Methods. Patients with JIA (n¼4399) were identified in the Swedish National Patient Register (2001–2016) and in-

dividually matched to up to five general population comparators on birthyear, sex and residence county

(n¼21 981). Marriage and parenthood data were retrieved from the Total Population Register from age 18 y, and

parenthood from the Multigeneration Register from age 15 y, respectively. Hazard ratios (HRs) were estimated using

Cox regression adjusted for parental education, parental marital status and number of siblings.

Results. During a median of 6.3 years of follow-up, 362 patients with JIA and 1744 comparators got married (12.9

vs. 12.5 per 1000 person-years; HR 1.03, 95%CI 0.93-1.15). During a median of 8.8 years of follow-up, 680

patients with JIA and 3477 matched comparators became parents (17.1 vs 17.8 per 1000 person-years; HR 0.94,

95%CI 0.87-1.01). In the subgroup of patients with systemic onset JIA (SJIA), the adjusted hazard ratios for mar-

riage and parenthood were 0.79 (95%CI 0.53-1.17) and 0.73 (95%CI 0.55-0.97), respectively.

Conclusion. The times to first marriage and first parenthood are similar for patients with JIA and the general

population, suggesting that adolescents with JIA transition into family life along a trajectory resembling their com-

munity peers. One exception is the subgroup of patients with systemic onset JIA, who become parents for the first

time at a lower rate than general population comparators.
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Introduction

JIA is the most common rheumatic disease in childhood

[1]. During the last 20 years, the introduction of biologic

therapies such as TNF inhibitors (TNFi) has greatly

improved the treatment of JIA [2]. Without effective

treatment, JIA may have devastating direct consequen-

ces in terms of pain, functional disability and growth [3].

Beyond but through these direct consequences, JIA may

also impact future life trajectories such as marriage and

parenting. These family events are important outcomes in

the lives of young women and men, and likely closely

connected to concerns that patients with JIA have about

how the disease will affect their personal lives.

Previous research has produced mixed results on the

marital relationships of patients with JIA, and largely

reflects the impact of past treatment paradigms. A sur-

vey from 2005 among 123 patients in Finland showed

similar rates of spousal relationships among patients
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relative to comparators matched on age, sex and muni-

cipality of residence [4]. A study from 2002 of 246

patients with JIA in the UK [5], in contrast, showed that

patients with JIA were less likely to be involved in a sta-

ble relationship relative to their own siblings.

With respect to parenting, a Norwegian study [6] from

2011 compared 75 middle aged women with JIA to age-

and sex-matched comparators from the general popula-

tion, and reported that women with JIA had lower fe-

cundity than their comparators. A second Norwegian

study from 2000 based on a survey of 126 women with

JIA [7] (median age 24 y) reported that married women

had a similar fecundity as their healthy comparators.

The aim of this study was therefore to investigate the

probability that men and women with JIA marry and

have children for the first time, relative to men and

women from the general population, based on larger

and more recent populations.

JIA is a heterogeneous group of conditions. Systemic

onset JIA (SJIA) is distinguished from other JIA subgroups

by its clinical features, pathogenesis and treatment protocol

[8], and has the highest morbidity and mortality [9]. A se-

cond aim of this study was to examine the probability of

marriage and parenthood in this JIA subset.

Methods

This study was carried out with a linkage connecting

several nationwide Swedish registers, using the unique

personal identification number of each Swedish resident.

Ethical approval was granted by the Regional Ethics

Committee in Stockholm, Sweden.

Patients with JIA were required to have two or more

diagnoses (main or supplementary) in the National

Patient Register (in- or outpatient care) from 2001 to

2016 at an age below 16 y (ICD-10 codes M05, M06,

M07, M08 and M09). Patients with only one diagnosis

were excluded because they are more likely misdiag-

nosed or the result of a data entry error. It was further

required that patients were born in 2000 or earlier, to

ensure that they could reach age 18 y (the minimum age

for legal marriage in Sweden) before end of follow-up,

and also required that patients lived until age 15 y (start

of follow-up for parenthood) (Supplementary Fig. S1,

available at Rheumatology online). The subgroup of

patients with SJIA were identified as having at least one

registration listing ICD-10 code M08.2.

For each patient, up to five comparators from the

general population were identified in the Total

Population Register [10], matched on birth year, sex and

residence county. General population comparators were

excluded if they had a JIA diagnosis prior to inclusion,

and if they died before age 15 y.

Outcomes

Time to first marriage was established up until 2018

through data from the Total Population Register,

containing the marital status of Swedish residents at the

end of each calendar year (31 December) [10]. Our

registry data do not capture individuals who are living

together without being married (cohabitants). Time to

first parenthood was established up until the end of

2018 with the Multigeneration Register, linking children

born in Sweden to their biological parents. Our data on

parenthood covers biological children who were alive at

birth (no adoptions). Individuals were followed until

death, emigration or end of follow-up.

Parental data

Parents of patients with JIA and comparators were iden-

tified through the Multigeneration Register. Parents’ edu-

cational level was retrieved from the LISA Register [11]

at Statistics Sweden and categorized into �9, 10–12

and >12 years. The data on the education of fathers and

mothers was merged into one variable recording the

highest education among the two parents. We lack data

on the completed education of children at the start of

follow-up when children are still young, and therefore

use the education of parents to adjust for potential con-

founding across families due to socioeconomic status.

The marital status of parents when the patient with JIA

was 15 years old was combined into a dichotomous

variable taking the value one when both parents were

married in that year. The number of full and half siblings

of patients with JIA and comparators was retrieved from

the Multigeneration Register.

Statistical analysis

Kaplan–Meier cumulative hazard functions were used to pre-

sent absolute probabilities of first marriage and parenthood.

Cox regression was used to estimate hazard ratios for the

outcomes among patients with JIA relative to matched com-

parators. The regressions were conditioned on the matching

set with each set consisting of one patient and up to five

comparators. Adjustment was made for the highest educa-

tion of the parents, the number of siblings and parental

marital status. The analyses were stratified by sex.

Data were analysed using SAS (version 9.4, SAS

Institute, Cary, NC, USA) and Stata (version 13.1,

College Station, TX, USA). All tests were two-sided and

P-values <0.05 were considered statistically significant.

Results

In total, 4399 patients with JIA were identified in the

National Patient Register from 2001 to 2016, together

with 21 981 comparators from the general population,

matched on birth year, sex and residence county

(Table 1). Among the patients with JIA, 63.8% (n¼ 2808)

were women and the mean age at identification was

11.0 y (SD 3.6) for girls and 10.8 y (SD 3.5) for boys. At

the end of follow-up in 2018, the mean age of women
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and men with JIA was 25.0 y and 24.5 y, respectively.

Relative to their matched comparators, patients with JIA

had a similar number of siblings and their parents had a

similar educational attainment. Slightly more parents of

patients with JIA were married relative to the parents of

the comparators. A total of 408 (9.3%) patients were

identified as patients with SJIA (Table 1).

Marriage

During a median of 6.5 years of follow-up, 289 women

with JIA and 1387 women among matched comparators

married for the first time (15.9 vs 15.3 per 1000 person-

years; adjusted hazard ratio 1.05, 95%CI 0.93-1.18;

P¼0.46; Figure 1). During a median of 6.0 years of

follow-up, 73 men with JIA and 357 men among

matched comparators married for the first time (7.3 vs

7.2 per 1000 person-years; adjusted hazard ratio 1.00,

95%CI 0.79-1.27; P¼0.98).

Parenthood

During a median of 8.8 years of follow-up, 529 women

with JIA and 2701 women among matched comparators

became parents for the first time (20.9 vs 21.6 per 1000

person-years; adjusted hazard ratio 0.98, 95%CI 0.89-

1.07; P¼0.59; Figure 1). During a median of 8.7 years of

follow-up, 151 men with JIA and 776 men among

matched comparators became parents for the first time

(10.5 vs 10.9 per 1000 person-years; adjusted hazard

ratio 0.94, 95%CI 0.80-1.10; P¼0.42).

Subgroup analysis SJIA

During a median of 6.3 years of follow-up, 25 patients

with SJIA and 145 matched comparators married for the

first time (9.5 vs 11.0 per 1000 person-years; adjusted

hazard ratio 0.79, 95%CI 0.53-1.17; P¼0.24;

Supplementary Fig. S2, available at Rheumatology

online).

During a median of 9.0 years of follow-up, 47 patients

with SJIA and 314 matched comparators became

parents for the first time (12.6 vs 17.1 per 1000 person-

years; adjusted hazard ratio 0.73, 95%CI 0.55-0.97;

P¼0.03; Supplementary Fig. S2, available at

Rheumatology online).

Discussion

We examined the probability that patients with JIA in

Sweden marry and have children, relative to general

population comparators matched on birthyear, sex and

TABLE 1 Characteristics of patients with juvenile idiopathic arthritis and matched (by birth year, sex and residence

county) comparators

Women Men

JIA Matched Comparators JIA Matched
Comparators

(n 5 2808) (n 5 14 032) (n 5 1591) (n 5 7949)

Age at identification (years),
mean (S.D.)

11.0 (3.6) 11.0 (3.6) 10.8 (3.5) 10.8 (3.5)

Age 0–5 y, n (%) 313 (11) 1589 (11) 199 (13) 1007 (13)

Age 6–10 y, n (%) 902 (32) 4449 (32) 500 (31) 2521 (32)
Age 11–15 y, n (%) 1593 (57) 7994 (57) 892 (56) 4421 (56)
Age 2018 (years), mean (S.D.) 25.0 (4.1) 25.0 (4.1) 24.5 (4.0) 24.5 (4.0)

Year of identification, median
(q1–q3)

2003 2003 2004 2004
(2001–2007) (2001–2007) (2001–2008) (2001–2008)

SJIA,a n (%) 241 (9) 167 (10)
Number of siblings,b mean

(S.D.)
2.0 (1.4) 2.1 (1.6) 2.0 (1.4) 2.1 (1.5)

Parents’ highest education

Primary school, n (%) 85 (3) 730 (5) 62 (4) 438 (6)
High school, n (%) 1304 (46) 6148 (44) 718 (45) 3385 (43)
University, n (%) 1376 (49) 6798 (48) 788 (50) 3944 (50)

Education data missing, n (%) 43 (2) 356 (3) 23 (1) 182 (2)
Parents married when child

15 y, n (%)
1529 (54) 6860 (49) 848 (53) 3911 (49)

aSystemic onset juvenile idiopathic arthritis. bNot including the patient with JIA or the matched comparator. SJIA: systemic
onset JIA.
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residence county. In our main analysis, we did not find

any difference between patients with JIA and their com-

parators regarding marriage and parenthood, suggesting

that patients with JIA transition into early family life

along a trajectory resembling their community peers.

In the subset with SJIA, however, the probability of

becoming a parent was significantly lower than for the

general population, and the probability of marriage was

numerically lower than for the general population.

We cannot infer from our analysis why we do not de-

tect any difference in the probabilities of patients with

JIA marrying and having children relative to the matched

comparators. We speculate that improvements over

time in the clinical treatment of patients with JIA, such

as the introduction of new biological drugs, has

enhanced the general health of these patients and led to

family outcomes similar to those of the general popula-

tion. For the subgroup of patients with SJIA, we specu-

late that greater physical and mental health problems

reduce their likelihood of becoming a parent.

The main strengths of our analysis are that we can

identify a large group of patients with JIA, we have long

follow-up for both marriage and parenthood, and a pa-

tient group identified from national registers ensuring

high generalizability of the results. The main limitations

are that we have data on legal marriage but not on part-

ners who live together (cohabit) without being legally

married. Another limitation is that we at most can follow

patients and comparators until their mid-thirties.

In summary, our analysis shows that although JIA is a

serious and potentially disabling disease, young men and

women with JIA in Sweden who receive modern treat-

ment are able to marry and have children (up until their

mid-thirties) at a rate similar to their community peers.

One exception is the group of patients with SJIA, who

appear to transition from adolescence into early family

life at a lower rate than general population comparators.
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