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ABSTRACT 
Aim: To assess a pa tien t empowermen t program (PEP) for children/adolescents with primary 
immunodeficiency (PID) on IgG replacement therapy r egar ding quality of life (QoL) in pa tien ts and 
proxy. 
Patien ts & methods: Health-relat ed QoL was assessed using KIDSCREEN-27 and DISABKIDS-37 
before and 6 months after PID-PEP kids in 19 children/adolescents and their parents. 
Results: T he follo wing three dimensions of the KIDSCREEN-27 significantly increased in 
children/adolesc ents aft er PID-PEP kids as compared with baseline: Psychological Well-Being, 
Parents & Autonomy and School Environment. Total DISABKIDS-37 index, as well as 5 of the 6 
DISABKIDS-37 dimensions, significantly incr eased , in other w or ds, Independence, Emotion, Social 
Inclusion, Social Exclusion and Physical. Ev alua tion of proxy instruments showed comparable results. 
Conclusion: PID-PEP kids significantly impr ov ed QoL in patients with PID. 

PL AIN L ANGUAGE SUMMARY 
W ha t is this study about?: This study ev alua ted a pa tien t empowermen t pr ogram (PEP) for childr en 
and adolescents with primary immunodeficiency (PID) on immunoglobulin replacement therapy. 
The goal was to see if the pr ogram impr ov ed quality of life (QoL). Two c ommonly administ ered 
questionnair es w er e used to measur e QoL befor e and 6 mon ths after participa ting in the program. 
W ha t wer e the r esults?: Significant impr ov ements w er e found in sev eral dimensions including 
Psy chological Well-Being, Par ents & Autonomy and School Envir onment. Additionally, ov erall QoL 
scores and dimensions such as I ndependence, Emotion, Social I nclusion, Social Exclusion and 
Physical also impr ov ed . Assessments by the parents confirmed these findings. 
W ha t do the results mean?: The PID-PEP kids prog ram sig nificantly improved the QoL for these 
young pa tien ts. 
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. Background 

rimary immunodeficiency (PID), recently termed Inborn
rrors of Immunity, comprises a rare and heterogeneous
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resulting in an increased susceptibility to infections in
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Table 1. Baseline characteristics of the study population. 

All subjects (n = 19) 

A ge (y ears) 
Gender 
– Male 
– Female 

10 (3) 

12 (63) 
7 (37) 

Duration of IgG treatment (years) 3 (3) 
E thnic back ground 

– Caucasian 
– Asian 
– Other 

17 (90) 
1 (5) 
1 (5) 

IgG treatment ever and current 
– Intravenous and subcutaneous 
– Intravenous 
– Subcutaneous 

9 (47) 
5 (26) 
5 (26) 

IgG treatment location ever and current 
– Hospital/ outpatient care unit 
– Hospital/ at home 
– At home 

5 (26) 
13 (68) 

1 (5) 
Type of immunodeficiency 

– CVID 
– CID 
– APDS 
– ARA 
– Complement deficiency 
– Specific antibody deficiency 
– XLF/Cernunnos deficiency 
– Other primary antibody deficiency 

5 (26) 
3 (16) 
3 (16) 
1 (5) 
1 (5) 
1 (5) 
1 (5) 

4 (21) 

Values for mean (SD) or total number (percentage) are shown. 
APDS: Activated PI3K delta syndrome; ARA: Autosomal recessive 

agammaglobulinaemia; CID: Combined immunodeficiency; CVID: 
Common variable immune deficiency; XLF: XRCC4-like factor. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

he majority of pa tien ts [ 2 ]. B-cell developmen t and/or
a tura tion defects that result in primary antibody defi-

iency form the largest subgroup of PID [ 2 ]. Recurrent
espiratory and gastrointestinal tract infections signif-
can tly con tribute to increased morbidity and mortal-
ty in these pa tien ts [ 3 ]. In travenous or subcutaneous
mmunoglobulin G (IgG) replacement reduces the inci-
ence of infections [ 3 ]. PID pa tien ts have a significantly
ecreased quality of life (QoL) not only compared with
ealthy controls but also to pa tien ts with other chronic
iseases [ 4 , 5 ]. 

QoL in children/adolescents can be evaluated in
linical settings by various instruments. KIDSCREEN-27 is a
7-item questionnaire that assesses the subjective health,
s well as the psychological, mental and social well-being
f childr en/adolescents betw een 8 and 18 years of age [ 6–
 ]. Both healthy and ill children/adolescents can complete
he KIDSCREEN-27 themselves (self-assessment) [ 6–8 ].
 corr esponding par ent v ersion enables pr oxy assess-
ent by parents or other care givers [ 6–8 ]. In contrast

o KIDSCREEN-27, DISABKIDS-37 has been exclusively
ev eloped for childr en/adolescents with chr onic medical
onditions [ 9 , 10 ]. It is a generic, non-disease-specific
oL assessment t ool c omprising 37 items which has
een v alida ted within a European cross-cultural multi-
entre study [ 9 , 10 ]. Similar to KIDSCREEN-27, DISABKIDS-
7 enables self- and proxy assessment [ 9 , 10 ]. More
 ecently, cr oss-nationally t est ed c ondition-specific mod-
les of the DISABKIDS-37 w er e dev eloped for asthma,

uvenile idiopathic arthritis, atopic dermatitis, cerebral
alsy, cy stic fibrosis, diabet es mellitus and epilepsy, but
ot for PID [ 11 ]. 

Ther e is br oad consensus that QoL in PID pa tien ts
s sig nificantly reduc ed due t o r ecurr ent infectious
pisodes, other chronic health issues, social determinants
nd stress [ 4 , 5 ]. Pa tien t empowermen t programs (PEP)
ay impr ov e QoL by providing pa tien ts with more

ontr ol r egar ding decisions and tr ea tmen t options
ffecting their health [ 12 ]. In agreement with this
ypothesis, it w as recen tly reported tha t QoL and
rea tmen t sa tisfaction significan tly impr ov ed 6 months
fter participating in a primary immunodeficiency-
a tien t empowermen t program (PID-PEP) in 26 adult PID
a tien ts as compared with baseline levels [ 13 ]. However,
o study so far has assessed whether PID-PEP impr ov es
oL also in childr en/adolescents. Ther efor e, changes in
oL before and 6 months after participation in PID-PEP

or children/adolescents (PID-PEP kids) were ev alua ted
n the present study in 19 children/adolescents with PID.

e hypothesized, that PID-PEP kids would significantly
mpr ov e QoL assessed by both KIDSCREEN-27 and

ISABKIDS-37 and in both children/adolescents and their
ar egiv ers. 
2. Patients & measurements 

2.1. Patients & P ID-P EP kids 

PID-PEP kids was established in 2007 in Germany by
members of the Task force Paediatric Immunology
(Ar beitsgemeinschaft Pädiatr ische Immunologie, API).
The program for adults has been described in more detail
recently [ 13 ]. In brief, the program is provided in a seminar
venue as a weekend course by a multidisciplinary team
c onsisting of phy sicians specialized in PID, psycholog ists
and nurses specialized for pa tien ts with PID and IgG
replacement therapy. It comprises three general modules
and three disease-specific modules. The German curricu-
lum of PID-PEP kids is available online [ 14 ]. 

Before and 6 months after participating in PID-PEP
kids, QoL was assessed in 19 children/adolescents with
PID r eceiving IgG r eplacement. No family with more
than one affected child/adolescent was evaluated in the
current study. PID-PEP kids is established for c omplet e
families, in other w or ds, the pa tien ts, as well as their non-
PID-affected siblings and par ents. How ev er, QoL ques-
tionnair es w er e c omplet ed exclusively by the pa tien ts
and one parent at all time points. The study was appr ov ed
by the ethics c ommitt ee of Hannover Medical School
(ethical approval number: 640-2009) and all subjects gave
wr itten infor med consent before participating. Table 1
summar izes baseline character istics of the study popula-
tion. 
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Table 2. KIDSCREEN-27 dimensions in children/adolescents 
and par ents/pr oxy befor e and 6 months after PID -PEP k ids. 

Before After p -value 

Children/adolescents (n = 13) 
P hy sical Well-Being 48 (15) 50 (11) 0.110 
Psychological Well-Being 52 (13) 56 (14) 0.017 
Parents & Autonomy 53 (13) 57 (12) 0.007 
Social Support & Peers 49 (15) 53 (10) 0.168 
School Environment 52 (16) 57 (12) 0.012 
Par ents/pr oxy (n = 19) 
P hy sical Well-Being 43 (14) 45 (10) 0.313 
Psychological Well-Being 46 (11) 50 (12) 0.033 
Parents & Autonomy 54 (6) 58 (9) 0.033 
Social Support & Peers 46 (12) 53 (10) 0.011 
School Environment 50 (10) 53 (10) 0.116 

Values for mean (SD) and number of subjects being evaluated (n) are 
shown. Sta tistical significanc e was t est ed b y Wilcoxon sig ned-r ank test 
and bold values indicate p < 0.05. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

.2. KIDSCREEN-27 & DISABKIDS-37 before & at 
6 months after P ID-P EP kids 

IDSCREEN-27 is a well-known, easy-to-use, generic
ulti-item scale QoL instrument for children/adolescents
easuring five separate dimensions: physical well-being,

sy chological w ell-being, par ents & autonomy, social
upport & peers and school environment [ 6–8 ]. These
IDSCREEN-27 health dimensions w er e transformed to a
 ( = worst status) to 100 ( = best status) scale [ 6–8 ]. The
IDSCREEN-27 was c omplet ed by patients, as well as their
ar ents/pr oxy, befor e and 6 months after PID-PEP kids. 

DISABKIDS-37 is another well-known, easy-to-use,
eneric multi-item scale QoL instrument which has
een exclusively developed for children/adolescents with
hronic medical conditions [ 9 , 10 ]. It assesses six separate
imensions: independence, emotion, social inclusion,
ocial exclusion, physical and medication [ 9 , 10 ]. Further-

ore, a total DISABKIDS-37 index was calculated as a
ummary measure over all 37 items. The DISABKIDS-
7 dimensions and the total index w er e transformed to
 0 ( = worst status) to 100 ( = best status) scale [ 9 , 10 ].
or pa tien ts y ounger than 8 y ears (n = 4), KIDSCREEN-
7 and DISABKIDS-37 w er e only c omplet ed by par-
nts/pr oxy. Tw o childr en/adolescents did not c omplet e
hese questionnair es. Pr oxy ev alua tion w as av ailable for
ll 19 pa tien ts for KIDSCREEN-27 and for 18 pa tien ts for
ISABKIDS-37. 

.3. St atistical analy sis 

BM SPSS softwar e v ersion 29 (IBM, Armonk, NY) was
sed in all statistical analy ses. Differenc es before and at
 months after PID-PEP kids w er e assessed by Wilcoxon
ig ned-rank t est. A p -value of < 0.05 was considered
ta tistically significan t in all analyses. 

. Results 

.1. Several KIDSCREEN-27 dimensions significantly 
improve after P ID-P EP kids 

n childr en/adolescents, mean (standar d deviation (SD))
 alues increased significan tly 6 mon ths after PID-PEP
ids as compared with baseline in three dimensions, in
ther w or ds, Psy chological Well-Being incr eased fr om 52

13) to 56 (14) ( p = 0.017), Parents & Autonomy from
3 (13) to 57 (12) ( p = 0.007) and School Environment

rom 52 (16) to 57 (12) ( p = 0.012) ( Table 2 ). Mean
alues for the other two dimensions, in other w or ds,
hysical Well-Being and Social Support & Peers, also
umerically incr eased . How ev er, these changes did not

each statistical sig nificanc e ( Table 2 ). 
In line with the findings in children/adolescents, mean

SD) dimensions for Psychological Well-Being and Parents
& Autonomy also significantly increased from 46 (11) to
50 (12) ( p = 0.033) and from 54 (6) to 58 (9) ( p = 0.033),
r espectiv ely, in the proxy assessments ( Table 2 ). Mean
(SD) value for Social Support & Peers also significantly
incr eased fr om 46 (12) to 53 (10) ( p = 0.011, Table 2 ). In
con trast, mean v alues f or Ph ysical Well-Being and School
Envir onment numerically incr eased but did not r each
statistical sig nificanc e ( Table 2 ). 

3.2. Total & several DISABKIDS-37 dimensions 
significantly improve after PID-PEP kids 

In children/adolescents, the mean (SD) total DISABKIDS-
37 index significantly increased from 70 (20) at baseline
to 78 (17) 6 months after PID-PEP kids ( p = 0.006,
Table 3 ). Mean (SD) values for five of the six DISABKIDS-
37 dimensions significantly increased after PID-PEP kids in
childr en/adolescents, in other w or ds, Independence (70
(21) to 77 (17), p = 0.032), Emotion (71 (26) to 79 (17),
p = 0.036), Social Inclusion (68 (20) to 78 (14), p = 0.002),
Social Exclusion (78 (26) to 84 (21), p = 0.007) and Physical
(69 (27) to 79 (21), p = 0.012) ( Table 3 ). Medication
increased numerically but not significantly after PID-PEP
kids in children/adolescents ( Table 3 ). 

In line with the findings in children/adolescents,
the mean (SD) total DISABKIDS-37 index significantly
incr eased fr om 69 (17) at baseline to 74 (18) 6 months
after PID-PEP kids in the proxy assessment ( p = 0.020,
Table 3 ). Furthermore, mean (SD) values for Emotion and
Medica tion significan tly incr eased fr om 67 (22) to 76 (17)
( p = 0.022) and 57 (24) to 69 (21) ( p = 0.003), r espectiv ely
( Table 3 ). All other dimensions in the proxy assessment
exc ept Independenc e numerically increased after PID-
PEP kids. How ev er, statistical sig nificanc e was not reached
( Table 3 ). 
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Figure 1. Mean KIDSCREEN-27 dimensions in a German population-r epr esentativ e study, as well as in (A) children/adolescents with PID 

(n = 13) and (B) their par ents/pr oxy (n = 19) before and 6 months after PID-PEP kids. 
Data taken from [ 19 ]. 
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. Discussion 

o the best of our knowledge, this is the first study
o assess changes in QoL in children/adolescents with
ID after participating in a PEP (PID-PEP kids). In our
tudy, various dimensions of the KIDSCREEN-27 and the
ISABKIDS-37 significantly impr ov ed after PID-PEP kids
s compared with baseline prior to the program. Since
lmost all dimensions displayed higher mean values
ft er the prog ram, statistical sig nificanc e ma y ha ve not
een reached due to the relatively small group size.
he c onc or dant r esults betw een self and pr oxy r eports
uggest a r elativ ely homogeneous pr oc ess that affect ed
a tien ts and parents alike. 
In the present study, both QoL assessment tools show
significant impr ov ement in childr en/adolescents, as w ell
as in par ents/pr oxy, for various dimensions. Of note,
the total DISABKIDS-37 index significantly increases in
both groups. In contrast to our current findings, other
studies present more heterogeneous results between
children/adolescents and their caregivers [ 15–17 ]. Differ-
ences in diseases, type of in terven tion and observ a tional
periods might well explain these different findings. 

Our study supports recent evidence that 6 weeks after
participation in a PEP, health-related QoL is impr ov ed
in children with chronic asthma and their families [ 18 ].
Furthermore, beneficial effects 6 weeks after participation
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Table 3. DISABKIDS-37 dimensions in children/adolescents 
and par ents/pr oxy befor e and 6 months after PID -PEP k ids. 

Before After p -value 

Children/adolescents (n = 13) 
Total 70 (20) 78 (17) 0.006 
Independence 70 (21) 77 (17) 0.032 
Emotion 71 (26) 79 (17) 0.036 
Social Inclusion 68 (20) 78 (14) 0.002 
Social Exclusion 78 (26) 84 (21) 0.007 
P hy sical 69 (27) 79 (21) 0.012 
Medication 65 (27) 72 (22) 0.091 
Par ents/pr oxy (n = 18) 
Total 69 (17) 74 (18) 0.020 
Independence 77 (15) 76 (17) 0.849 
Emotion 67 (22) 76 (17) 0.022 
Social Inclusion 66 (17) 68 (23) 0.392 
Social Exclusion 78 (18) 81 (21) 0.074 
P hy sical 67 (20) 73 (19) 0.050 
Medication 57 (24) 69 (21) 0.003 

Values for mean (SD) are shown. Statistical significance was t est ed b y 
Wilcoxon sig ned-r ank test and bold v alues indicate p < 0.05. 
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n PEP have also been reported for rare chronic conditions
ncluding cy stic fibrosis, phenylket onuria and chronic
nflammatory bowel disease [ 15 ]. Our study extends
he observed improvement of health related QoL to
 substantially longer period of time after the PEP,
uggesting that this healthcare intervention may have
 r elativ ely long-lasting effect on ev ery day life of the
a tien ts and their families. To our knowledge, there is no
ther study in rar e chr onic conditions that has assessed

he effect of a PEP for a period of 6 months or bey ond . 
In recent years, pa tien t-cen tered clinical medicine has

ncreased its focus on well-being of pa tien ts [ 12 ]. QoL is
n important complement to more traditional end points
uch as mortality and morbidity. It is important to note
n this c ont ext that QoL assessed by the KIDSCREEN-
7 is markedly lower in all five dimensions for self, as
ell as proxy, assessment in children/adolescents with
ID as compared with an age-related normal German
opulation-r epr esentativ e contr ol gr oup ( Figur e 1 ) [ 19 ].
he current findings of a beneficial effect by PEP supports
he int eg ration of PEP into the services offered by
ealthcar e pr oviders. It is important t o not e that PID-
EP for all age groups is now partly cov er ed by German
ublic health insurance following a thorough v alida tion
f beneficial effects that included the present and a

ecent [ 13 ] study. The cost-effectiveness of PID-PEP kids
hould be elucidated in future cost-benefit analyses. 

A strength of the current study is a longer follow-up
eriod of 6 months which indicates that PID-PEP kids
ight have sustainable effects on QoL. How ev er, ther e

re limitations as to the lack of a control group, e.g., PID
a tien ts only receiving written advice or being on a
aiting list and a rather small number of pa tien ts which

s due to the low prevalence of PID. QoL benefits of PID-
EP kids can, ther efor e, not be pr ov en by the curr ent
r esults. How ev er, ov er time QoL dimensions decrease
in pa tien ts with well-defined an tibody deficiency syn-
dr omes, in other w or ds, Common Variable Immune
Deficiencies [ 4 ]. Future multi-c ent er studies evaluating
larger pa tien t cohorts with an adequa t e c ontrol g roup
over a longer period of time will provide even more
definitiv e conclusions. Furthermor e, DISABKIDS-37 is not
v alida ted for pa tien ts with Inbor n Er rors of Immunity and
this could mislead the QoL results of these pa tien ts. 

5. Conclusion 

We show for the first time that QoL in
children/adolescents with PID significantly impr ov es
after PID-PEP kids. Larger studies with an adequate
c ontrol g roup are nec essary t o c onfirm these findings.
Future studies need to address whether the positive
effects of PID-PEP kids are maintained over an even
longer period of time and whether QoL can be further
increased by repeated participation in PID-PEP kids. 

Article highlights 

• No study so far has assessed whether a patient empowerment 
prog r am (PEP) for children and adolescents with primary 
immunodeficiency (PID) on IgG replacement therapy impr ov es 
quality of life (QoL). 

Patients & PID-PEP kids 
• Changes in QoL before and 6 months after participation in PID-PEP 

for children/adolescents (PID-PEP kids) w er e evaluated in the 
present study in 19 children/adolescents with PID and their 
parents. 

KIDSCREEN-27 & DISABKIDS-37 before & at 6 months after 
PID -PEP k ids 
• Health-related QoL was measured using KIDSCREEN-27 and 

DISABKIDS-37 questionnaires. 
Several KIDSCREEN-27 dimensions significantly improve after 
PID -PEP k ids 
• In KIDSCREEN-27, significant impr ov ements w er e found in 

Psychological Well-Being, Parents & Autonomy and School 
Environment. 

• Paren ts’ assessmen ts showed comparable results as in 
children/adolescents. 

Total & several DISABKIDS-37 dimensions significantly 
improve after PID-PEP kids 
• In DISABKIDS-37, the overall QoL index and specific dimensions 

such as Independence, Emotion, Social Inclusion, Social Exclusion 
and P hy sical showed significan t impr ov ements. 

• Paren ts’ assessmen ts showed comparable results as in 
children/adolescents. 

Discussion 
• This is the first study to assess changes in QoL in 

children/adolescents with PID after participating in a PEP. 
Conclusion 
• The PID-PEP kids prog r am sig nificantly impr ov ed QoL in 

children/adolescents with PID. 
• Larger studies with an adequate control group are necessary to 

confirm these findings. 
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