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Abstract
Background Steroid-sensitive nephrotic syndrome (SSNS) is associated with a relapsing–remitting course that can be stress-
ful for parents. As little is known of parental distress at the first onset of SSNS, this study aims to describe parental distress 
and everyday problems in mothers and fathers of a child with newly diagnosed SSNS participating in a randomized controlled 
trial of levamisole added to corticosteroids.
Methods To assess distress, the Distress Thermometer for Parents (DT-P) was used, which includes questions on distress 
(thermometer score 0–10, ≥ 4 “clinical distress”) and presence of everyday problems in six domains: practical, social, emo-
tional, physical, cognitive, and parenting. The DT-P was completed 4 weeks after the onset of SSNS. Total sum and individual 
items of everyday problems were compared with reference data from mothers and fathers of the Dutch general population.
Results There was no difference in clinically elevated parental distress between SSNS mothers (n = 37) and fathers (n = 25) 
and reference parents. Compared to reference fathers, fathers of a child with SSNS scored significantly higher on emotional 
problems (P = 0.030), while mothers experienced more parenting problems (P = 0.002). Regression analyses showed that 
lower parental age and having a girl with SSNS were significantly associated with more practical problems and higher dis-
tress thermometer scores, respectively.
Conclusions Four weeks after onset, SSNS mothers and fathers experience equal distress as reference parents. However, 
both parents endorsed significantly more everyday problems. Therefore, monitoring parental distress, even in the first weeks 
of the disease, could contribute to timely interventions and prevent worsening of problems.
Clinical trial registry Dutch Trial Register (https:// onder zoekm etmen sen. nl/ en/ trial/ 27331).
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Introduction

Idiopathic nephrotic syndrome is a rare disease of child-
hood characterized by profound edema, severe pro-
teinuria, hypoalbuminemia, and hyperlipidemia [1, 2]. 
Incidence peaks between the age of 2 and 6 years and 
is higher in boys than in girls. Following initial treat-
ment with high-dose corticosteroids, the vast majority 
(80–90%) achieve remission (steroid-sensitive nephrotic 
syndrome (SSNS)). However, around 70–80% of the 
patients experience at least one relapse of the disease and 
one-half of them develop frequently relapsing nephrotic 
syndrome (FRNS) or steroid-dependent nephrotic syn-
drome (SDNS) [3]. Relapses require repeated courses 
of corticosteroids, but since steroid use is associated 
with marked side effects, steroid-sparing drugs are often 
introduced. Still, these drugs are also not without side 
effects.

At the first onset, parents are confronted with their 
previously healthy child being ill and — often, but not 
always — admitted to a hospital. Such medical events 
are moderately associated with post-traumatic stress dis-
order in adults [4]. Today, clinicians are still unable to 
predict which child will relapse and, if so, how often. 
This relapsing–remitting course makes SSNS a chronic 
illness. In parents of children with a chronic illness, it 
is known that the child’s disease leads to significantly 
greater parental stress, which poses a greater risk for 
psychosocial problems, like lower health-related quality 
of life (HRQoL) [5], post-traumatic stress disorder [6, 
7], and distress [7–9]. In turn, parental distress influ-
ences the well-being of the child [10]. Concerning SSNS, 
only a limited number of studies have been conducted 
to study parental distress in parents with a child with 
SSNS [11–14]. It is reported that parents experience a 
significant burden and psychological distress, and show 
more symptoms of depression than the reference groups. 
However, these studies were conducted among parents 
of children with FRNS or SDNS and at different dis-
ease stages (remission versus active disease). To date, 
the level of distress in parents of a child with first-onset 
SSNS is unknown.

In order to understand the impact of their child’s 
diagnosis of SSNS on parents, we conducted an explora-
tory, cross-sectional study to determine whether paren-
tal distress and everyday problems are more frequent in 
fathers and mothers whose child was recently diagnosed 
with SSNS than in those without SSNS. Additionally, 
we assessed which sociodemographic and/or clinical 
variables were associated with parental distress and 
everyday problems.

Methods

Study design

This is a prospective, cross-sectional study that is part 
of the LEARNS randomized, placebo-controlled trial 
that studies the efficacy of additional levamisole to corti-
costeroids to prevent relapses in children with first-onset 
SSNS [15]. Children were followed for a total duration of 
2 years.

Parent-reported outcomes measures (ParROMs) — 
questionnaires that assess parental functioning — were 
completed by using the KLIK PROM portal (www. hetkl 
ikt. nu) [16]. At registration, parents were asked for an 
additional informed consent after which the ParROMs 
were available for completion. Automatic reminders were 
sent after 7 days. During follow-up, ParROMs were col-
lected at randomization before the start of study medica-
tion (week 4), after discontinuation of study medication 
(week 28), at primary endpoint (year 1), and at the end of 
study (year 2). For this study, only the ParROM collected 
at randomization (week 4) was used to evaluate parental 
distress at first-onset SSNS.

Patient and parent selection

Children between 2 and 16 years with first-onset SSNS 
were eligible for participation in the randomized con-
trolled trial (RCT). The remaining inclusion and exclusion 
criteria have been described in detail elsewhere [15]. Both 
mothers and fathers were invited to complete the Distress 
Thermometer for Parents (DT-P).

Measures

Parental and child characteristics

One parent of the child completed the general sociode-
mographic questionnaire about age, sex, marital status 
(married/living together or divorced/separated/widowed), 
number of children living at home (1, 2, or 3 or more), 
educational level (low [primary education, lower voca-
tional education, lower or middle general secondary edu-
cation], intermediate [middle vocational education, higher 
secondary education, pre-university education], or high 
[higher vocational education, university]), and occupa-
tional status (paid employment or not) (of both self and 
that of partner). Clinical data of the children (age and sex) 
were prospectively collected by trained clinicians using 
a standardized electronic case report form (Castor EDC).

http://www.hetklikt.nu
http://www.hetklikt.nu
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Distress thermometer for parents

To measure perceived parental distress and everyday prob-
lems, parents completed the DT-P [9]. The version for par-
ents of children of ≥ 2 years consists of three parts: (1) a 
thermometer to indicate the overall distress in the past week 
ranging from 0 (no distress) to 10 (extreme distress), scores 
of ≥ 4 indicate clinically elevated distress; (2) a 34-item 
problem list covering six domains (practical (n = 7), fam-
ily/social (n = 4), emotional (n = 9), physical (n = 7), cogni-
tive (n = 2), and parenting (n = 5)); and (3) five additional 
questions about perceived support and wish for referral [9]. 
The items in the problem list were scored as either prob-
lematic (Yes = 1) or not (No = 0). Two total problem scores 
were calculated: the sum of all problem domains (1) without 
parenting (range 0–29) and (2) including parenting (range 
0–34). Cronbach’s alpha of the domains ranged from 0.169 
to 0.836 and from 0.592 to 1.000 in fathers and mothers of 
our sample, respectively (Online Resource 1 Table S1). Sum 
scores of domains with α < 0.50 were not presented due to 
low internal consistency (practical problems, social prob-
lems, and cognitive problems in fathers). Reference data of 
parents from the Dutch general population were available 
[17]. To obtain a representative reference group, only par-
ents with a child aged between 2 and 16 years were selected.

Statistical analyses

Continuous data were presented as means (standard devia-
tion (SD)) or median (range), depending on distribution. 
Normality of the data was checked through histograms and 
QQ plots. For continuous data, we used an independent t-test 
or the Mann–Whitney U test for normally or non-normally 
distributed data, respectively. Discrete data were presented 
as frequencies and proportions and compared using Fisher’s 
exact test. To quantify differences, effect sizes (Cohen’s d 
for parametric data, r for non-parametric data) or odds ratios 
(ORs) with 95% confidence intervals (CIs) were calculated. 
Cohen’s d was calculated as the difference in means divided 
by the pooled standard deviation, while r was calculated as 
the z-score divided by the square root of the total population 
( r = z

√

N
) . An effect size of 0.2, 0.5, or 0.8 was considered 

small, moderate, or large, respectively [18].
Thermometer scores, domain scores, item scores, and 

additional questions of mothers and fathers of children with 
SSNS were compared to scores of reference mothers and 
fathers, respectively. In the case of baseline differences, 
the association with the thermometer score was tested by 
Pearson’s coefficient. If significant, an ANOVA (continuous 
data) or the Mantel–Haenszel test (discrete data) was used 
to correct for confounders.

To identify which sociodemographic and clinical vari-
ables (Online Resource 1 Table S2) were associated with 
thermometer and domain scores, we conducted linear regres-
sion analyses. First, a univariate regression analysis was per-
formed. Variables (parental age, mother/father, born in the 
Netherlands or Belgium, education, paid employment, num-
ber of children, and the child’s age and sex) that obtained a 
P-value < 0.05 in at least one of the problem domains were 
included simultaneously in the multiple linear regression 
model (child’s sex and parental age). Following the univari-
ate analysis (Online Resource 1 Table S3), the child’s sex 
and parental age were included in the multiple regression 
analysis. Correlation between the variables was tested for 
multicollinearity. A correlation of > 0.8 was considered too 
high. None of the variables was excluded from the final 
model. To express the association between variables and 
outcome, standardized regression coefficients (β) were cal-
culated. For continuous variables, β were considered small 
if 0.1, medium if 0.3, and large if 0.5, while for dichotomous 
variables, β were considered small if 0.2, medium if 0.5, and 
large if 0.8 [18].

For all statistical analyses, IBM SPSS Statistics [19] and 
R Studio [20] were used. A P-value of < 0.05 was considered 
statistically different.

Ethical considerations

The LEARNS study was conducted in accordance with the 
Declaration of Helsinki. Institutional review boards in and 
the competent authorities of both countries approved the 
study protocol. The LEARNS study is registered with the 
Dutch Trial Register (https:// onder zoekm etmen sen. nl/ en/ 
trial/ 27331). Written informed consent and/or assent (if 
appropriate) was obtained from the parent(s) and the child 
(≥ 12 years).

Results

In total, parents of 46 children with SSNS were eligible and 
62 parents (37 mothers, 25 fathers) of 37/46 (80%) children 
completed at least one questionnaire. Eight families con-
sisted of a single parent. A total of 46 patients (37 mothers 
and 25 fathers) were included in the RCT and completed 
the DT-P at baseline (week 4), corresponding to a response 
rate of 80%. Table 1 displays the baseline characteristics 
of the children and their parents. Both mothers (70.3% vs. 
96.5%, P < 0.001) and fathers (92.0% vs. 94.9%, P = 0.004) 
were less often born in the Netherlands or Belgium than 
reference parents. Fathers were more often living separately 
from the mother than reference fathers (12.0% vs. 2.6%, 
P = 0.037).

https://onderzoekmetmensen.nl/en/trial/27331
https://onderzoekmetmensen.nl/en/trial/27331
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Parental distress

The mean ± SD thermometer score of mothers and fathers 
with a child with SSNS was 3.8 ± 2.8 and 3.6 ± 2.7, respec-
tively, which corresponded with a clinical score (≥ 4) of 
48.6% and 52.0%. This was not significantly different from 
reference parents (Table 2). Where country of birth was not 
associated with the thermometer score, marital status (fathers) 
was (r = 0.11, P = 0.037) and was corrected for, accordingly.

Compared to reference mothers, mothers with a child 
with SSNS scored significantly higher on parenting prob-
lems (0.8 ± 1.1 vs. 0.4 ± 0.9, P = 0.002, d = 0.09), but not on 
any other domain.

Regarding everyday problems, mothers reported signifi-
cantly more problems on 4/34 items (Table 2) compared to 
reference mothers. Mothers of a child with SSNS had signifi-
cantly more problems with work or study (40.5% vs. 23.0%, 
P = 0.027), fears (29.7% vs. 10.4%, P = 0.008), dealing with 
their child (27.0% vs. 11.6%, P = 0.008), and talking about 
the disease (16.2% vs. 3.9%, P = 0.004). At the same time, 
also fewer problems were reported in 4/34 items (finances, 
pain, weight, and self-confidence) (Table 2) compared to 
reference mothers.

There were no differences in the domain scores between 
fathers of an SSNS child and reference fathers. Compared 
to reference fathers, fathers of an SSNS child reported sig-
nificantly more problems on 4/34 items: dealing with friends 
(20.0% vs. 1.8%, P < 0.001), keeping emotions under control 
(44.0% vs. 14.6%, P = 0.002), fears (24.0% vs. 5.9%, P = 0.002), 
and talking about the disease (12.0% vs. 2.6%, P = 0.039).

Additional questions

When asked about support, there was no difference in peo-
ple reacting with a lack of understanding or having enough 
support from their surroundings between parents of a child 
with SSNS and reference parents. However, mothers of an 
SSNS child indicated more often that they wished to talk 
with a professional about the situation than the reference 
group (32.4% vs. 18.3%, P = 0.0496) (Table 2).

Variables associated with parental distress

Multiple regression analysis showed that the child’s sex and 
parental age had a significant association with the thermom-
eter score and practical problems, respectively. Parents of a 

Table 1  Sociodemographic characteristics of parents of children with SSNS and parents of a non-chronically ill child (reference group)

SD, standard deviation; SSNS, steroid-sensitive nephrotic syndrome
a The Pearson coefficient indicated that country of birth (mothers) had no influence on distress, but marital status (fathers) did (r = 0.11, 
P = 0.037). Therefore, correction took place for the latter
b Age at the first onset of SSNS
c By Mann–Whitney U test
Significant P-values (<0.05) are shown in bold

Mothers Fathers

SSNS (N = 37) Reference (N = 623) P SSNS (N = 25) Reference (N = 391) P

Parents
  Age, mean (SD) 37.5 (6.14) 39.3 (5.67) 0.09 41.4 (6.64) 42.3 (6.70) 0.52
  Born in the Netherlands or Belgium, n (%)a 26 (70.3) 601 (96.5)  < 0.001 23 (92.0) 371 (94.9) 0.63
  Educational level, n (%) 0.08 0.48
    Low 4 (10.8) 94 (15.1) 2 (8.0) 68 (17.4)
    Intermediate 12 (32.4) 297 (47.7) 11 (44.0) 168 (43.0)
    High 20 (54.1) 230 (36.9) 11 (44.0) 149 (38.1)
  Paid employment, n (%) 30 (81.1) 486 (78.0) 0.84 25 (100) 362 (92.6) 0.40
  Marital status, n (%)a 0.21 0.037
    Married/living together 29 (78.4) 540 (86.7) 22 (88.0) 381 (97.4)
    Separated/single parent/widowed 8 (21.6) 83 (13.3) 3 (12.0) 10 (2.6)
  Children living at home 0.55 0.46
    1 5 (13.5) 103 (16.5) 4 (16.0) 53 (13.6)
    2 20 (54.1) 367 (58.9) 12 (48.0) 236 (60.4)
    3 or more 12 (32.4) 153 (24.6) 9 (36.0) 102 (26.1)

Child
   Ageb, median (range) 6.4 (2.6–15.5) 7.4 (2.0–15.9) 0.18c 6.8 (3.0–14.8) 7.4 (2.0–15.9) 0.44c

  Male, n (%) 23 (62.2) 326 (52.3) 0.31 16 (64.0) 217 (55.5) 0.53
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57 girl with SSNS (β = 0.26, P = 0.045) had significantly higher 
thermometer scores than parents of a boy with SNSS, while 
lower parental age was significantly associated with more 
practical problems (β = 0.29, P = 0.020) (Table 3).

Discussion

This is the first study that systematically investigated paren-
tal distress at the first presentation of SSNS, showing the 
results of a psychosocial screening questionnaire for dis-
tress and the presence of everyday problems in parents of 
a child with SSNS compared to a group of reference par-
ents. Clinically elevated distress was not more frequently 
observed in parents of children with SSNS compared to the 
reference group. However, mothers reported more parenting 
problems than reference mothers. Additionally, having more 
problems with work or study, dealing with their child (moth-
ers), keeping emotions under control, dealing with friends 
(fathers), and fears, and talking about the disease (both) were 
reported. Being a parent of a girl with SSNS was associated 
with higher stress thermometer scores, and lower parental 
age with more practical problems, which was not the case 
in reference parents.

In contrast to other studies that focused on parents with 
a child with FRNS/SDNS [11, 12], there was not a greater 
risk for clinically elevated parental distress in this study. 
This may be partly explained by the fact that the children in 
our study were in remission. For example, in the study by 
Esezobor et al., higher parental distress was observed, but 
their children were in relapse [13]. Also, we studied paren-
tal distress after the first onset instead of relapsing SSNS. 
However, direct comparison of the studies is complicated by 
(1) the use of different ParROMs (Beck’s Depression Inven-
tory, PedsQL Family Impact Module, Zarit Burden Inter-
view), (2) inadequate reference population, (3) conducted 
many years ago [14], or (4) conducted in non-Western coun-
tries (India [11, 12] and Nigeria [13]). In the latter, housing, 
financial, healthcare, and family situations are different from 
Western countries. Last, our parents are part of a well-organ-
ized trial and, therefore, may have experienced more atten-
tion or focused care that could have lowered their distress.

SSNS is characterized by its relapsing–remitting pattern. 
Despite many clinical trials investigating different courses 
of corticosteroids, the risk for relapse after the first onset has 
been around 70–80% for decades [21]. To date, no biomark-
ers that could predict prognosis after the first onset have been 
identified. Clinicians are still unable to tell which child is at 
greater risk for relapse. This uncertainty may be reflected in 
the finding that both parents reported more problems with 
fears than reference parents. Additionally, at 4 weeks after 
the first onset, side effects of corticosteroids peak in children 
with SSNS. Steroid-related mood changes and behavioral 
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problems were frequently reported in our study population, 
which affected the psychosocial functioning of these chil-
dren in terms of emotional and behavioral difficulties (Velt-
kamp et al., manuscript submitted but unpublished to date). 
This may impact the family’s day-to-day lives, leading to 
parental distress, as is shown by more parenting problems 
in mothers.

Our results suggest that the care for the child relies more 
heavily on mothers than on fathers — or that mothers feel 
that they should take care more than fathers. This is sub-
stantiated by the finding that mothers of a child with SSNS 
had more problems with work or study than reference moth-
ers, while fathers did not. A previous study has shown that 
maternal labor force participation (working > 12 h/week) is 
lower in families with a child with a chronic illness [22]. 
However, recent studies using the DT-P did not find a dif-
ference in work-related problems [23–28]. These studies 
included mothers and fathers of children with inflammatory 
bowel disease [27], avoidant restrictive food disorder [24], 
home parental nutrition [26], Down syndrome [25], Mar-
fan syndrome [28], and mucopolysaccharidosis type 3 [23]. 
Within 4 weeks, some mothers of a child with SSNS were 
unable to adapt to this relatively new situation, while moth-
ers of a child with other chronic illnesses — that may have 
been present even from birth — may have had more time 
to adjust and settle things with work (e.g., working fewer 
hours). Although in our study the hours of paid work are 
unknown (anything between 12 and 40 h per week), com-
parable proportions of mothers in our and previous studies 
had paid employment [23–25, 27, 28]. This further stresses 
that time is more likely to be a factor in first-onset SSNS.

In addition to work problems, parenting problems were 
more prevalent in SSNS mothers, which was mainly the 
result of having more problems with dealing with the feel-
ings of and talking about the disease with their child. Par-
enting problems were also observed in previous studies 
with parents of children with inflammatory bowel disease, 
mucopolysaccharidosis type II, and home parental nutrition 
[23, 26, 27]. Although fathers also reported more problems 
with talking about the disease, they did not experience more 
problems with overall parenting. However, fathers reported 
more problems with keeping emotions under control, fears, 
dealing with friends, and talking about the disease than ref-
erence fathers in the current study. This shows that fathers 
do struggle with their child being ill. On the other hand, 
roughly one-third of the mothers with a child with SSNS 
indicated that they would like to talk to a professional about 
their situation, which was not the case for fathers.

In previous studies, country of birth and paid employ-
ment have been associated with higher scores on parental 
distress and more everyday problems. Apart from a female 
child and lower parental age, no sociodemographic or child 
characteristics (age) were associated with parental distress. 

Higher thermometer scores (i.e., more parental distress) 
were reported in parents of girls with SSNS. Whether this 
is because parents worry more about their daughters, or that 
girls display more problematic behavior — steroid-related 
or not, is not known. Younger parents may be less experi-
enced in parenting without a stable financial and/or family 
situation, leading to more practical problems. Also, younger 
parents presumably have younger child(ren) who are more 
dependent on their care. Clinicians should be aware that 
younger parents may be more prone to distress. However, 
it must be noted that the association for both variables was 
small to moderate, even for psychosocial studies.

There are some limitations to this study. First, there may 
have been a selection bias as the inclusion rate of participa-
tion in the RCT is around 55–60% (inclusions not yet fin-
ished). Main reasons for exclusion and declination were not 
willing to participate (traveling distance to participating 
hospital, time consuming, faith in good outcome), language 
barrier, or steroid-resistant nephrotic syndrome. Parents 
who participated in the trial may have been more motivated 
and higher educated, and have a more stable family situa-
tion. This could have skewed the results. Moreover, parents 
may have been more hopeful for a better outcome as their 
child had a 50% chance to have received levamisole, which 
is thought to be more efficacious in preventing relapses 
of SSNS. Second, although the response rate was high, 
our sample size was relatively small. This could have lim-
ited the statistical power to detect meaningful differences 
between our sample and the reference group. Third, given 
that we compared 34 different outcomes per group, there 
is a chance of 1–2 false positive findings since we did not 
correct for multiple testing and used a significance level 
of P < 0.05. We chose to do so, because this was the first 
study of its kind and mainly served as exploratory. Fourth, 
our sample consisted of parents from the Netherlands and 
Belgium, but only Dutch reference data were available. 
Due to small sample size, we were unable to correct for 
country of residence.

Conclusions

This is the first study that assessed parental distress, 
including fathers, and everyday problems in parents of 
children with new-onset SSNS. Our results show that par-
ents with a child with SSNS do not experience more clini-
cally elevated distress than reference parents at 4 weeks 
after onset. However, more problems were exhibited in 
parenting problems as well as several everyday problems, 
the latter being present in both mothers and fathers. How 
parental distress develops over time in the presence or 
absence of relapses warrants further investigation. The 
results of the longitudinal data of the LEARNS study (up 
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to 2 years of follow-up after onset) are awaited. In the 
meantime, clinicians are encouraged to monitor parental 
distress using ParROMs to timely identify symptoms and 
offer support where needed.

Supplementary information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s00467- 023- 06038-1.
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