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Abstract

Aim: To evaluate health-related quality of life, mental health and treatment-related
stress responses in children with primary antibody deficiency and both their parents.
Methods: Children and their parents completed the standardised questionnaires
Pediatric Quality of life Inventory, Strength and Difficulties Questionnaire and Impact
of Event Scale. Parents also completed standardised questionnaires regarding their
own mental health and quality of life. The results were compared to those of healthy
children, kidney transplanted children and children in remission from acute lympho-
blastic leukaemia.

Results: Children with primary antibody deficiency reported a poorer health-related
quality of life compared to healthy children and children in remission from acute
lymphoblastic leukaemia. They reported poorer mental health compared with healthy
children. Mothers of children with primary antibody deficiency reported poorer
mental health compared to mothers of healthy children but comparable to moth-
ers of chronically ill children. Parents reported a similar quality of life as the general
Norwegian population. Treatment with subcutaneous immunoglobulin infusions at
home is generally well tolerated, but some report severe treatment-related stress.
Conclusion: Primary antibody deficiency has a significant impact on quality of life
and mental health of affected children. Patients and parents with severe treatment-

related stress should be identified and helped.
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1 | INTRODUCTION

Primary immunodeficiency comprises a heterogeneous group of rare
inherited disorders. The largest subgroup of primary immunodefi-
ciency is primary antibody deficiencies.! There are several forms of
antibody deficiency in which either the quantity and/or function of
antibodies are reduced. Antibody deficiency makes these patients vul-
nerable to recurrent infections and in some cases, chronic organ dam-
age. Primary antibody deficiency may also be associated with failure to
thrive, chronic fatigue, autoimmune disorders and malignant disease.?

Over the last decades, immunoglobulin replacement therapy has
led to a substantial improvement in the outcome of antibody defi-
ciency. Intravenously administration of immunoglobulin (IVIG) has
been most common, but the trend has shifted to subcutaneous in-
fusions (SCIG), which has shown advantages both on physical health
and quality of life.>* Subcutaneous administration of immunoglob-
ulin was established early in Scandinavia,”® and all children in the
present study were treated with weekly SCIG at home.

Treatment with immunoglobulin infusion may be associated with
anxiety or stress. Some patients experience pain and needle phobia.
Younger children may need to be held tightly throughout the infusion,
which is potentially traumatic for both the child and the caregiver. The
treatment requires systematic planning and follow-up and may repre-
sent areminder of the disease. The role of SCIG as a stressor is uncertain.

A recent systematic review and meta-analysis found that chil-
dren with primary immunodeficiency reported significantly lower
health-related quality of life (HRQOL) compared to healthy individ-
uals and in general also lower HRQOL compared to children with
other chronic diseases.”

To our knowledge, there are no previously published studies on
the mental health or quality of life of the parents of children with
antibody deficiency. We hypothesise that the challenge of caring
for a child with immunodeficiency, including weekly administration
of SCIG at home, will influence parents’ quality of life and mental
health. Parental wellbeing is also known to be an important factor
that influences children’s mental health and quality of life.®?

The aim of this questionnaire-based cross-sectional study was
to assess mental health and HRQOL of children with antibody de-
ficiency and their parents in Norway. Mental health and quality of
life of these children were compared to healthy children, to children
in remission from acute lymphoblastic leukaemia (ALL) and to chil-
dren who previously received a kidney transplant. Additionally, we

wanted to identify stress responses to SCIG treatment.

2 | PATIENTS AND METHODS

2.1 | Participants

Thirty children with primary antibody deficiency, three to 18 years of
age, who received regular SCIG treatment at home, were eligible for
the study. An overview of the patients and questionnaires is presented
in Figure 1. All patients were under follow-up care with the Paediatric

Key Notes

e Using standardised and validated questionnaires, we
found that children with primary antibody deficiency
and their mothers had poorer mental health compared
to healthy individuals.

e Children with primary antibody deficiency had poorer
health-related quality of life compared to healthy chil-
dren and children in remission from acute lymphoblastic
leukaemia.

e Home-treatment with subcutaneous immunoglobulin
infusion was occasionally associated with severe stress

in both patients and parents.

Outpatient Clinic at Oslo University Hospital, Rikshospitalet. Families
were informed about the study and invited to participate by telephone
or when they attended the hospital. The questionnaires were distrib-
uted by a nurse or a medical student at the hospital or sent by mail.
Each family received 12 to 15 questionnaires, depending on the age of
the child. We estimated the time needed to fill out the questionnaires
to be about one hour. The costs related to printing and distribution
of the questionnaires were minor. Most responders completed the
questionnaires at home and returned them by mail in a prepaid enve-
lope. Each family was contacted at least twice by phone to answer any
questions regarding the study protocol and as a reminder. Seventeen
families returned surveys. Not all family members (patient and parents)
participated, and in some families, one or more of the questions or
questionnaires were left out. As a result, depending on the specific
outcome variable, the number of responders in analyses and results
varied between 12 and 16. Socio-demographic characteristic was ob-
tained by the parent report and are presented in Table 1. Self-reported
medical data from the last year were obtained on infections, fever,
days lost from school, unplanned visits to health care, limitations in
leisure activities, medication, administration of SCIG, treatment satis-
faction and compliance. Data are presented in Table 2. Diagnoses were
based on clinician reports and are presented in Table 3.

Data on HRQOL and mental health of children with antibody
deficiency were compared to 42 healthy children, 38 paediatric
patients who underwent renal transplantation and 40 children in
remission from ALL. The mental health of the mothers was also com-
pared among these four groups. The control and comparison groups
were published in previous studies and are extensively elaborated
in the papers by Diseth and Reinfjell.m'11 No significant differences
were found among the groups in terms of gender, age or socio-de-
mographic characteristics. As these previous studies did not in-
clude fathers, we do not have relevant comparison groups for data
collected from fathers in our study. Regarding the parents’ quality
of life, we lack data from the ALL group and the group of healthy
children. Our collected data are therefore compared with reference
values of the general Norwegian population and to mothers in the
transplant group.



BERG ET AL. 1647
ACTA PEDIATRICA RYVIERY
30 children with primary antibody deficiency and
home- treatment with SCIG
I
| ]
26 families Four families did
recieved not want to
guestionnaires participate
]
[ ]
16 responders on sosiodemographic data One child <5 Three children >
10
16 responders on data of disease years years
I
| ] ] ] ]
i Six children 19 children
26 mothers 26 fathers One child <5
years 5- 10 years > 10 years

16 responders to
IES-15

16 responders to
IES-15

Four responders
to PedsQL

13 responders to
IES-15

| 16 responders to
PedsQL

| _[15 responders to

PedsQL

| 16 responders to
SDQ

| _[15 responders to

sbQ

| 15 responders to
GHQ

| _[15 responders to

GHQ

15 responders to
QoLSs

| 16 responders to

QOLS

12 responders to
PedsQL

12 responders to
SDQ

FIGURE 1 Overview of the patients eligible for the study and the responders for each questionnaire

2.2 | Questionnaires

The Strength and Difficulties Questionnaire (SDQ)*? was used for as-
sessing patients’ mental health and psychosocial functioning. SDQ
is scored into five subscales and the Total Difficulties Score, which
is a summary score. The SDQ self-report was developed for chil-
dren above the age of 10. The Pediatric Quality of Life Inventory™
Version 4.0 (PedsQL)*® was used as an instrument for measuring
patients HRQOL. PedsQL contains 23 items, distributed in four
different scales and can be summarised in the Total Scale Score.
The PedsQL self-report is developed for children above the age of
five. For both SDQ and PedsQL, we obtained both parents’ proxy
report and when appropriate, the child’s self-report. The Quality of
Life Scale (QOLS)* was used to assess quality of life of the parents

and the General Health Questionnaire (GHQ—SO)15 is a mental health
questionnaire for detecting minor psychiatric disorders. In our
study, it was used as a screening instrument for parents’ overall
psychological distress. Clinically important psychological distress
was defined as a GHQ-30 case score of 25. These four question-
naires are thoroughly described in previous work.'° The Impact of
Event Scale (IES—15)16 is a measure for stress reactions after poten-
tially traumatic events. In our study, IES-15 was used to measure
stress related to weekly subcutaneous infusion of immunoglobu-
lin at home. Children older than 10 years completed a self-report.
Additionally, parents of children of all ages were asked about their
own stress response. Total scores 220 denote severe and clinically
important responses. IES-15 has shown satisfactory psychometric

properties.*®1’



TABLE 1 Socio-demographic characteristics TABLE 2 Medical data

Gender, n (%) Infections, median (range) 4.5 (0-14)
Girls 8 (50) Fever, n (%)

Boys 8 (50) Under 10 days 13 (86.7)
Age at inclusion (years) 10-25 days 2(11.8)
Median (range) 13 (7-17) Over 25 days 0(0)

Parental characteristics Unplanned doctor visits, n (%)

Household, n (%) More than once a month 0(0)
Two parents 14 (87.5) Once every half year to once a month 3(20)
Single parent 2(12.5) Less than once every half year 12 (80)

Age in years median (range) Additional health problems, median (range) 2 (0-6)
Mothers 38.5(31-51) Days lost at school, n (%)

Fathers 40 (33-55) Under 10 days 9 (60)

Level of education, n (%) 10-25 days 3(20)
Mothers Over 25 days 3(20)

Under education 3(18.8) Participation of leisure activities, n (%)
High school graduate 5(31.3) Prevented 7(46.7)
Post high school 8 (50.0) Normal 8(53.3)

Fathers Treatment in addition to SCIG, median (range) 1(0-2)
Elementary school 1(6.7) Treatment satisfaction, n (%)

High school graduate 6(40.0) Good 8 (50)

Post high school 8(53.3) Reduced 8 (50)

Community, n (%) Treatment administration, n (%)

Urban 5(31.3) Self 7(43.8)

Rural 11 (68.8) Parent 6(37.5)

Home, n (%) Self or parent 3(18.8)
Own house 16 (100) Local site reaction, n (%)

Economy, n (%) Yes 7 (43.8)
Very satisfying 1(6.7) No 9 (56.3)
Good 5(33.3) Compliance, n (%)

Average 9 (60.0) Good 14 (87.5)

Poor 0 (0) Reduced 2(12.5)

Socio-demographic characteristics of 16 children with antibody
deficiency and their parents. Response rate was incomplete, with only
15 families filling out some questions.

2.3 | Statistics and ethics

Continuous variables are presented as the mean value + standard
deviation (SD) or as the median and range if skewed. Categorical var-
iables are presented as proportions and percentages. Correlation be-
tween normally distributed variables was calculated using Pearson’s
correlation coefficient. For between-group comparisons, we used
independent sample t test and paired t test. All analyses were per-
formed in SPSS version 22 (SPSS, Chicago, IL) with a 5% statistical
significance level.

Written informed consent was obtained from patients and par-
ents prior to study start. This protocol was approved by the Regional
Committee for Research Ethics (2013/1224) and was performed in
accordance with the Declaration of Helsinki.

Disease- and treatment characteristics of 16 children with antibody
deficiency based on self-report from the last year. Response rate was
incomplete, with only 15 families filling out some questions.

TABLE 3 Diagnosis n (%)

Common variable immunodeficiency 7 (41.2)
X-linked agammaglobulinemia 5(29.4)
Ataxia-Telangiectasia 2(11.8)
Unspecified hypogammaglobulinemia 1(5.9)
SCID after bone marrow transplantation 1(5.9)
22q11 deletion syndrome 1(5.9)

Diagnosis of children with primary antibody deficiency.

3 | RESULTS

The results from PedsQL and SDQ are presented in Table 4.
Children with antibody deficiency exhibited poorer HRQOL on
all subscales compared to healthy children. Children with
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antibody deficiency had overall comparable HRQOL to trans-
planted children but lower scores on several subscales, includ-
ing the PedsQL total score, compared to children in remission
from ALL. This is consistent both for the child self-report and
mother proxy report. Children with antibody deficiency had
better social function than transplanted children based on self-
report. Mothers of children with antibody deficiency reported
their children to have significantly lower HRQOL total score
(t =2.30, P=0.037) and emotional function (t = 2.91, P = 0.011)
compared to children’s self-report. No significant differences
were observed between the fathers’ reports and children’s self-
reports in the antibody deficiency group. The response rate on
PedsQL was 50%-57%.

According to children’s self-report and mothers’ proxy report,
children with antibody deficiency reported more mental health
problems compared to healthy children, as they had a significantly
higher SDQ Total Difficulties Score. Children with antibody defi-
ciency reported fewer conduct problems and more prosocial be-
haviour compared to children in remission from ALL. Otherwise, no
differences were observed among the three groups of chronically ill
children. According to the fathers’ report, one child with antibody
deficiency was scored as a ‘case’, indicating that the child was de-
fined to be in a group with a high risk of mental health disorders.
There was no significant difference between the SDQ self-report
and SDQ parent proxy report within the antibody deficiency group.
The only correlation found between SDQ Total Difficulties Score
or PedsQL total score and patients’ medical data was a correlation
between Total Difficulties Score by father report and number of ad-
ditional medical problems (r = 0.67, P < 0.05). The response rate to
SDQ was 50% to 57%.

The results from the GHQ-30 questionnaire are presented in
Table 5, and the response rate was 50%. Mothers of children with
antibody deficiency reported more psychological distress than
mothers of healthy children but were similar to mothers in the two
other groups of chronically ill children. Regarding quality of life of
parents in the antibody deficiency group, we found a mean QOLS
total score of 82.4 (SD 12.0) for 15 mothers and 83.8 (SD 12.2) for
16 fathers. This was not significantly different from the QOLS ref-
erence values from the general Norwegian population.18 Mothers of
kidney transplanted children reported significantly better quality of
life (mean 90.44, SD 10.04) compared to mothers of children with
antibody deficiency.

TABLE 5 Parental mental health

Mother antibody

Mental health deficiency deficiency
GHQ-30 n=15 n=15
Case score; mean (SD) 5.5(8.9) 4.5 (6.5)

- no. (%) case; cut-off 5(33.5) 4(26.8)

5-30

Parental mental health by The General Health Questionnaire.

Father antibody

Children with antibody deficiency reported an IES-15 mean
score of 6.9 (SD 11.9, median 3) with aresponse rate of 62%. Sixteen
parents completed IES-15 with a response rate of 53%. Mothers re-
ported a mean score of 4.8 (SD 7.1, median 2). Fathers reported a
mean score 3.8 (SD 5.5, median 3). One child, one mother and one
father had a score 220 indicating a clinically important stress-re-
lated cognition and behaviour related to the weekly subcutaneous
infusion of immunoglobulins. These individuals represented three
different families. We identified a strong correlation between num-
ber of days with fever and both child-reported stress response
(r=0.81, P < 0.01) and mother-reported stress response (r = 0.85,
P < 0.01). A correlation was also observed between self-reported
stress and treatment satisfaction (r = 0.67, P < 0.05). Father-
reported stress response was not significantly correlated with any

of the medical data.

4 | DISCUSSION

Oslo University Hospital has treated children with primary antibody
deficiency with subcutaneous immunoglobulins for three decades.
Several studies have shown advantages for SCIG compared to IVIG,
also with regards to quality of life.® Despite general treatment sat-
isfaction, even the first published paper on home-based SCIG in
children highlighted some negative experiences for both patient and
parents.’ This study supports these earlier findings. Most patients
and parents tolerate the SCIG treatment well. However, one mother,
one father and one child from three different families reported se-
rious stress related to the weekly SCIG treatments. In this study,
parents administered the treatment in 64% of cases, which can be
traumatic for both parents and child. Fifty per cent of the patients
reported no treatment-related problems at all, while the other half
reported their treatment satisfaction to be lower. Reasons given for
this were as follows: the needle stick; the required planning of the
treatment; the treatment as a reminder of disease. In clinical prac-
tice, both patients and parents’ experiences with SCIG treatment
should be taken into consideration. For a minority of people, nega-
tive experiences or stress responses are prominent, and alternative
treatment options or arrangements should be considered. One could
consider hospital-based intravenous treatment or administration of
either subcutaneous or intravenous infusions performed by home-
care nurses.

Mother
Mother transplanted Mother ALL healthy
n=231 n=34 n=37
2.1(4.8) 3.3(6.7) 1.2 (3.9)
5(16.1) 6(17.6) 2(5.4)

*Significantly different at the 0.05 level (two-tailed) from mother antibody deficiency.
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We found a strong association between number of days with
fever and mothers’ and children’s treatment-related stress. This
might suggest that patients who experience a good effect of treat-
ment with few episodes of fever also tolerate the treatment better.
Fever in children with antibody deficiency may be a serious sign and
can trigger stress. Based on clinical experience, we find it important
that the family and the paediatrician together determine a plan for
how to proceed in case the child gets a fever.

This is the first Norwegian study to utilise a selection of several
standardised methods to examine the quality of life and psychological
aspects of paediatric antibody deficiency. The finding that HRQOL of
children with antibody deficiency is lower compared to healthy chil-
dren is consistent with the recent meta-analysis by Peshko et al.” The
findings presented here add to the growing evidence indicating that
living with an immunodeficiency has an impact on HRQOL that is at
least comparable to the impact of several other chronic diseases.

Children with antibody deficiency and to some extent their parents
report particularly low scores on HRQOL related to school function.
Similar findings have also been shown in previous studies.’”"?? Even
though SCIG treatment reduces the number of days lost at school,?®
problems of keeping up with schoolwork and days lost from school
still compromise HRQOL in children with antibody deficiency. In this
study, 40% of children with antibody deficiency lost more than 10 days
a year of school attendance, while 20% lost over 25 days. Such nega-
tive school experiences can lead to negative consequences later in life.
Among Norwegian adults with antibody deficiency, unemployment is
associated with lower quality of life.?* These adults report school expe-
riences related to their immunodeficiency as a major burden.

We also found that children with antibody deficiency exhibit higher
overall rates of psychological difficulties compared to healthy children
but similar to children with other chronic diseases. This is consistent
with earlier findings.?° In our experience, using a multidisciplinary ap-
proach to educate the family about the illness can help them cope with
all aspects of the illness, including the psychological aspects. Sharing
experiences with other patients and families through the patient or-
ganisation also provides valuable support for many families.

In light of the limited number of patients with primary antibody
diseases in Norway and the suboptimal response rates in this study,
our findings must be interpreted with caution. However, we see the
high degree of consistency between our findings and previous stud-
ies on quality of life or mental health of children with antibody defi-
ciency as a strength of our results.

Mothers of children with antibody deficiency underestimate
the HRQOL of their children. This is in contrast to previous data
on children with antibody deficiency7 but is a known phenomenon
in paediatrics.25’26 This underestimation may be a sign of overpro-
tection or worried mothers who tend to notice negative feelings in
their children, and it proves the importance of adding the child’s and
father’s perspective in quality of life studies. On the other hand, in
our study, the mother’s and children’s reports on mental health were
in accordance with each other. No significant difference was found
between the father proxy report and the child self-report in either
HRQOL or mental health.

ACTA PEDIATRICA RYVMESN N

Mothers of children with antibody deficiency report more psycho-
logical distress compared to mothers of healthy children but similar
to mothers of other chronically ill children. This finding highlights the
burden of caring for a child with chronic disease and indicates that
paediatric antibody deficiency has a large impact on family life.

4.1 | Strength and limitations

Thisis the first study on quality of life and mental health in Norwegian
children with primary antibody deficiency. It is a single-centre study,
and we obtained both self-reports, mother proxy reports and father
proxy reports. We had relevant controls and comparison groups for
data obtained by child self-reports and mother proxy reports. To our
knowledge, this is the first study to address quality of life in children
with antibody deficiency together with quality of life and mental
health of the parents. We also examined both patients’ and parents’
treatment-related stress.

However, this study has several limitations. The number of pa-
tients is small, and they represent a heterogeneous group of antibody
deficiency disorders. Thus, no comparisons were done within the
study group. We performed several analyses without correcting for
type | error. The cross-sectional design of this study does not allow
us to control for pre-morbid function or to draw conclusions on
causes. Our study is based on questionnaires. Used alone, such data
may underestimate psychosocial dysfunction and psychopathology.
Complementing with semi-structured or qualitative interviews could
provide more precise evaluation.?” Furthermore, the response rate to
our questionnaires was low. Due to the high rate of attrition, these
results should be interpreted with caution. Reasons for not complet-
ing the surveys were primarily not finding the time to respond to the
questionnaires. This could lead to a bias in terms of an overestimation
of HRQOL if it is easier to find time and motivation for responding to
questionnaires when you feel well, or in terms of an underestimation
of HRQOL if motivation for responding is associated with a need to
inform health care that your situation is unsatisfactory. To avoid high
attrition in our forthcoming studies, families will be invited to com-
plete study questionnaires not at home after receiving them by mail,

but on site whilst attending the hospital.

ORCID

Annika Klungland Berg "= https://orcid.org/0000-0002-9874-1717

Tore Gunnar Abrahamsen " https://orcid.

org/0000-0001-9269-9071
Trude Reinfjell "= https://orcid.org/0000-0003-1459-958X

REFERENCES

1. Stray-Pedersen A, Abrahamsen TG, Froland SS. Primary
immunodeficiency diseases in Norway. J Clin Immunol.
2000;20(6):477-485.

2. Urschel S, Kayikci L, Wintergerst U, Notheis G, Jansson A,
Belohradsky BH. Common variable immunodeficiency disorders in
children: delayed diagnosis despite typical clinical presentation. J
Pediatr. 2009;154(6):888-894.


https://orcid.org/0000-0002-9874-1717
https://orcid.org/0000-0002-9874-1717
https://orcid.org/0000-0001-9269-9071
https://orcid.org/0000-0001-9269-9071
https://orcid.org/0000-0001-9269-9071
https://orcid.org/0000-0003-1459-958X
https://orcid.org/0000-0003-1459-958X

R RYWARISE \C A P/EDIATRICA

3.

10.

11.

12.

13.

14.

15.

16.

BERG ET AL.

Abolhassani H, Sadaghiani MS, Aghamohammadi A, Ochs HD,
Rezaei N. Home-based subcutaneous immunoglobulin versus hos-
pital-based intravenous immunoglobulin in treatment of primary
antibody deficiencies: systematic review and meta analysis. J Clin
Immunol. 2012;32(6):1180-1192.

Lingman-Framme J, Fasth A. Subcutaneous immunoglobulin for
primary and secondary immunodeficiencies: an evidence-based re-
view. Drugs. 2013;73(12):1307-1319.

Abrahamsen TG, Sandersen H, Bustnes A. Home therapy with sub-
cutaneous immunoglobulin infusions in children with congenital
immunodeficiencies. Pediatrics. 1996;98(6 Pt 1):1127-1131.
Gardulf A, Hammarstrom L, Smith Cl. Home treatment of hypogam-
maglobulinaemia with subcutaneous gammaglobulin by rapid infu-
sion. Lancet. 1991;338(8760):162-166.

Peshko D, Kulbachinskaya E, Korsunskiy I, et al. Health-related
quality of life in children and adults with primary immunodeficien-
cies: a systematic review and meta-analysis. J Allergy Clin Immunol
Pract. 2019;7(6):1929-1957.e5.

Dellve L, Samuelsson L, Tallborn A, Fasth A, Hallberg LR. Stress and
well-being among parents of children with rare diseases: a prospec-
tive intervention study. J Adv Nurs. 2006;53(4):392-402.
Hatzmann J, Heymans HS, Ferrer-i-Carbonell A, van Praag BM,
Grootenhuis MA. Hidden consequences of success in pediatrics:
parental health-related quality of life-results from the Care Project.
Pediatrics. 2008;122(5):e1030-e1038.

Diseth TH, Tangeraas T, Reinfjell T, Bjerre A. Kidney transplantation
in childhood: mental health and quality of life of children and care-
givers. Pediatr Nephrol. 2011;26(10):1881-1892.

Reinfjell T, Lofstad GE, Veenstra M, Vikan A, Diseth TH. Health-
related quality of life and intellectual functioning in children in
remission from acute lymphoblastic leukaemia. Acta Paediatr.
2007;96(9):1280-1285.

Goodman R. The extended version of the Strengths and Difficulties
Questionnaire as a guide to child psychiatric caseness and conse-
quent burden. J Child Psychol Psychiatry. 1999;40(5):791-799.
VarniJW, Seid M, Rode CA.The PedsQL: measurement model forthe
pediatric quality of life inventory. Med Care. 1999;37(2):126-139.
Burckhardt CS, Woods SL, Schultz AA, Ziebarth DM. Quality of
life of adults with chronic illness: a psychometric study. Res Nurs
Health. 1989;12(6):347-354.

Goldberg D, Williams P. A User'S Guide to the General Health
Questionnaire QHQ. Windsor, Berks: NFER-Nelson; 1988.
Horowitz M, Wilner N, Alvarez W. Impact of Event Scale: a measure
of subjective stress. Psychosom Med. 1979;41(3):209-218.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Eid J, Thayer JF, Johnsen BH. Measuring post-traumatic stress: a
psychometric evaluation of symptom-and coping questionnaires
based onaNorwegiansample. Scand J Psychol. 1999;40(2):101-108.
Wahl AK, Rustoen T, Hanestad BR, Lerdal A, Moum T. Quality of life
in the general Norwegian population, measured by the Quality of
Life Scale (QOLS-N). Qual Life Res. 2004;13(5):1001-1009.
Soresina A, Nacinovich R, Bomba M, et al. The quality of life of
children and adolescents with X-linked agammaglobulinemia. J Clin
Immunol. 2009;29(4):501-507.

Titman P, Allwood Z, Gilmour C, et al. Quality of life in children with
primary antibody deficiency. J Clin Immunol. 2014;34(7):844-852.
Kuburovic NB, Pasic S, Susic G, et al. Health-related quality of life,
anxiety, and depressive symptoms in children with primary immu-
nodeficiencies. Patient Prefer Adherence. 2014;8:323-330.
Sultan'S, Rondeau E, Levasseur MC, Dicaire R, Decaluwe H, Haddad
E. Quality of life, treatment beliefs, and treatment satisfaction in
children treated for primary immunodeficiency with SClg. J Clin
Immunol. 2017;37(5):496-504.

Garcia-Lloret M, McGhee S, Chatila TA. Immunoglobulin re-
placement therapy in children. Immunol Allergy Clin North Am.
2008;28(4):833-49, ix.

Sigstad HM, Stray-Pedersen A, Frgland SS. Coping, quality of life,
and hope in adults with primary antibody deficiencies. Health Qual
Life Outcomes. 2005;3:31.

Achenbach TM, McConaughy SH, Howell CT. Child/adolescent
behavioral and emotional problems: implications of cross-in-
formant correlations for situational specificity. Psychol Bull.
1987;101(2):213-232.

Varni JW, Katz ER, Seid M, Quiggins DJ, Friedman-Bender A,
Castro CM. The Pediatric Cancer Quality of Life Inventory (PCQL).
I. Instrument development, descriptive statistics, and cross-infor-
mant variance. J Behav Med. 1998;21(2):179-204.

Perrin EC, Stein RE, Drotar D. Cautions in using the Child Behavior
Checklist: observations based on research about children with a
chronic illness. J Pediatr Psychol. 1991;16(4):411-421.

How to cite this article: Berg AK, Diseth TH, Abrahamsen
TG, Halvorsen K, Reinfjell T, Erichsen HC. Primary antibody
deficiency: The impact on the quality of life and mental
health of affected children and their parents. Acta Paediatr.
2021;110:1645-1652. https://doi.org/10.1111/apa.15752



https://doi.org/10.1111/apa.15752

