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ABSTRACT

Objective: Immunoglobulin Replacement Therapy (IgRT) via intravenous (IVIG) or subcutaneous (SCIG) routes is essential for
managing a large proportion of inborn errors of immunity (IEI), offering reductions in infection rates and enhancements in Health-
Related Quality of Life (HRQoL) and treatment satisfaction (TS). The assessment of HRQoL and TS among a diverse spectrum of both
pediatric and adult IgRT-receiving IEI patients currently needs to be expanded. The aim of this study was to investigate both HRQoL and
treatment satisfaction with current clinical status in a heterogeneous group of patients with IEI receiving IVIG and SCIG.

Materials and Methods: We conducted a cross-sectional survey targeting IEI patients on IgRT, assessing TS (TSQM-9) and HRQoL
(KINDL/SE-36). The survey integrated patient and caregiver perspectives with demographic, clinical, safety, and efficacy data to identify
confounders of outcomes.

Results: Eighty IEI patients (ages 1-45; 55 females, 45 males) participated, with 71.2% receiving IVIG and 28.8% SCIG. HRQoL scores
were significantly higher for the SCIG group compared to IVIG (p=0.006), and even more so at the 20% SCIG concentration (p=0.026).
History of adverse reactions to IgRT and diagnostic delay over one year showed lower TSQM-9 scores (p=0.044 and p=0.009, respectively).
Patients with comorbidities also reported lower HRQoL and TSQM-9 scores compared to their peers without comorbidities (p=0.012
and p=0.046, respectively).

Conclusion: SCIG, particularly at high concentration, shows an improvement in HRQoL outcomes, whereas adverse reactions to IgRT
and diagnostic delay impair TS. Detrimental effect of IEI-related comorbidities on HRQoL and TS highlighted the critical role of timely
and accurate diagnosis in IE] management.

Keywords: Health-related quality of life, home infusion therapy, intravenous immunoglobulin, patient Satisfaction, primary immuno-
deficiency, subcutaneous infusion

INTRODUCTION may favor one over the other (3,4). In addition to their
safety and efficacy, IgRTs are also known to contribute

Immunoglobulin replacement therapy (IgRT) is a med- to heightened treatment satisfaction (TS) and improved

ical treatment administered either intravenously (IVIG) or
subcutaneously (SCIG) to restore immunoglobulin levels
and reduce the frequency and severity of infections in in-
dividuals diagnosed with Inborn Errors of Immunity (IEI)
(1,2). Overall, both IVIG and SCIG therapies exhibit simi-
lar clinical efficacy in IEI patients, though specific features

health-related quality of life (HRQoL) for individuals with
IEI (5,6).

IVIG is typically administered monthly at an infusion
center or through home healthcare with a nurse. In con-
trast, SCIG allows patients to self-administer at home. Still,
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conventional manual rapid push of 10% SCIG requires
more frequent dosing (usually weekly) and multiple in-
fusion sites due to limited subcutaneous tissue capacity.
This can impact the quality of life and adherence (7,8).
To address these issues, 20% highly-concentrated pump-
assisted SCIG and Recombinant human hyaluronidase
(rHuPH20)-facilitated pump-assisted SCIG (fSCIG) have
been developed. These options allow for less frequent dos-
ing (every two to four weeks) and fewer infusion sites, im-
proving treatment convenience and adherence (9-12).

In studies investigating the factors affecting HRQoL
and TS in IEI patients, the focus has generally been on
evaluating specific IEI subgroups as Predominantly Anti-
body Deficiency (PAD) (13,14). Furthermore, research on
the impact of IgRT methods on HRQoL and TS has pre-
dominantly been based on the switch from IVIG to SCIG,
highlighting an improvement in HRQoL and TS com-
pared to baseline (13,15,16). An integrated assessment of
Health-Related Quality of Life (HRQoL) and Treatment
Satisfaction (TS) within a population of individuals with
IE], spanning various age groups from children to adults,
undergoing Immunoglobulin Replacement Therapy
(IgRT), across different phenotypic categories, remains to
be conducted. Thus, the current study aims to assess the
HRQoL and TS of such IEI patients receiving IgRT and
identify the factors influencing these outcomes.

MATERIALS and METHODS

The study was conducted between 30 September 2022
and 15 September 2023 at the Pediatric Immunology
Clinic of Marmara University Faculty of Medicine. Ethi-
cal approval was received from the Marmara University
Ethics Committee (Protocol ID: 09.2022.842) and written
informed consent was duly obtained from the patients and
parents.

Patients between the ages of 1 to 45 years who had been
diagnosed with IEI according to the International Union
of Immunological Societies (IUIS) and the Middle East
and North Africa Diagnosis and Management Guidelines
were enrolled (17,18). We included patients followed at
our tertiary clinic who had been receiving IVIG or SCIG
for a minimum of one year and who had no active infec-
tion at the time of evaluation. Patients who did not pro-
vide consent for participation and those who had changes
in the IgRT route in-between subcutaneous and intrave-
nous in the last 1 year were excluded from the study.

Data Collection

The demographic, clinical, and laboratory data of the
patients were recorded from medical records.

The IgRT dose was standardized and recorded for all
patients by calculating the gram dose per kilogram per 21
days. Additionally, route of IgRT administration (intrave-
nous, subcutaneous), patient practices (dosage, frequency
of administration), IgRT-related local and systemic reac-
tions, and serum trough/steady IgG levels were recorded.

Questionnaires for Health-Related Quality of Life
and Treatment Satisfaction

HRQoL of life was evaluated by using both the Kind-
er Lebensqualitatsfragebogen: Children’s Quality of Life
Questionnaire (KINDL) child survey for the patients aged
4-18 years and the relevant KINDL parent questionnaires,
previously validated for Turkish children (19). For child
participants with intellectual disability or those unable to
comply with the questionnaire, only the KINDL-Parent
questionnaire was administered to assess their quality of
life. The HRQoL of life in the adult participants was as-
sessed using the Short Form Health Survey (SF-36) ques-
tionnaire. All adult and pediatric participants’ treatment
satisfaction was assessed by administering the Treatment
Satisfaction Questionnaire for Medication-9 (TSQM-9) to
the patients or parents. The TSQM-9 questionnaire was
administered to the parents for patients younger than 12
years old or patients with intellectual disability. All oth-
er patients answered the questionnaire themselves. The
KINDL, SF-36, and TSQM-9 surveys were administered
and calculated as described in previous studies (19-22).
The items, subscales and score calculation methods for all
questionnaires are presented in the supplementary mate-
rial.

Statistical Analysis

Statistical analysis was conducted by Jamovi 2.3.26 ver-
sion (The Jamovi Project, Australia). Continuous variables
between groups were compared with the Mann-Whitney
U test. The categorical variables between groups were
compared using the chi-square test. A p-value below 0.05
was considered statistically significant within a 95% confi-
dence interval. Graphs are produced by GraphPad Prism 9
(GraphPad Software Inc., San Diego, California).
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Table I: Demographic and Clinical Characteristics of Patients

n=80 (100%)
10.1 (6.2-15.6)

Age (years), median (IQR)

<18 years, n (%) 63 (78.7)
> 18 years, n (%) 17 (21.3)
Age at symptom onset (years), median 0.5 (0-1)
(IQR)
Age at diagnosis (years), median (IQR) 3.5(1-7)
Diagnostic delay (years), median (IQR) 2 (1-5)
<1 year, n (%) 37 (46)
>lyear, n (%) 43 (54)
IgRT route
IVIG 57 (71)
SCIG 23 (29)
SCIG 10% (Conventional) 9 (11)
(manual)
SCIG 20% (High Concentration) 11 (14)
(pump-assisted)
fSCIG 10% (pump-assisted) 3 (4)
IgRT-related adverse reactions, n (%) 46 (58)
IVIG (Systemic) 12 (21)
Fever 6(11)
Urticaria 5(9)
Vomiting 2(3)
Anaphylaxis 1(2)
SCIG 10 (45)
Systemic 1(5)
Myalgia 1(5)
Local 10 (45)
Erythema 6 (26)
Swelling 6 (26)
Pain 5(22)
Itching 4(17)

IgRT dose (gr/kg/every three weeks) 0.445 (0.380-0.500)

median (IQR)

Serum IgG (mg/dl/), median (IQR) 1141 (850-1485)

Infections® (times/year), median (IQR) 1.5 (0-3)
Antibiotics prescribed 1(0-2)
Pneumonia* 0 (0-0)
URTI* 0.5 (0-2)
Hospitalization (days/year) 0 (0-0)

School/work attendance, n (%) 50 (62)

School/work absence (days/year), 7 (0-27)

median (IQR)

IEI: Inborn errors of immunity, IgRT: Immunoglobulin replacement
therapy, IQR: Interquartile range, IVIG: Intravenous immunoglobu-
lin, fSCIG: Facilitated SCIG, SCIG: Subcutaneous immunoglobulin,
URTTI: Upper respiratory infections, *, diagnosed and treated infec-
tions as per physician’s assessment.

RESULTS
Patient Characteristics

A total of eighty patients were included in the study.
The demographic and clinical characteristics of the partic-
ipants are summarised in detail in Table I and Figure 1A.

Concerning the IEI category, the distribution of diag-
nosis was as follows: combined immunodeficiency (CID)
constituted 65% (n=52), predominantly antibody defi-
ciency accounted for 28.8% (n=23), diseases of immune
dysregulation comprised 5% (n=4), and phagocyte defects
1.2% (n=1; Dursun Syndrome due to Glucose-6-Phospha-
tase Catalytic Subunit 3 deficiency). Of the 52 patients di-
agnosed with CID, 67% (n=35) were diagnosed with syn-
dromic CID while 33% (n=17) were diagnosed with CID
generally less profound than severe combined immuno-
deficiency. Among our cohort, 71% (n=57) were receiving
IVIG, 11% (n=9) 10% SCIG (conventional), 14% (n=11)
20% high-concentration SCIG, and 4% (n=3) {SCIG re-
placement therapies.

Additionally, the SCIG group was compared to the
IVIG group for the infection rates, serum IgG levels, and
number of days of school/work absence in the last year.
No significant differences were observed between the two
groups regarding the median (IQR 25-75%) infection fre-
quency; SCIG group at 1 (IQR 1-3) vs the IVIG group at
2 (IQR 0-3) and IgG levels; SCIG group at 1056 (IQR 657-
1366) vs the IVIG group at 1147 (IQR 954-1556) (p=0.704
and p=0.123 respectively). The annual school and work
absenteeism in the SCIG group was significantly lower at
6 (IQR 0-10) compared to the IVIG group at 20 (IQR 17-
30) (p<0.001).

Health-Related Quality of Life and Treatment
Satisfaction Surveys

TS was evaluated in all patients (100%), while HRQoL
was assessed in 88% of the participants. To ascertain the
HRQoL for pediatric patients with IEL, the KINDL ques-
tionnaire was utilized, with parents of 92% of children
completing the KINDL-Parent survey and 71% of children
responding to the KINDL-Child version. The median total
score for the KINDL-Child was 66.7, with an IQR of 56 to
76.5, while the KINDL-Parent reflected a median score of
68.3 (IQR 57.4-76.1). Within the subscales of KINDL, the
disease-related questions yielded the lowest scores for both
children (median 58.3, IQR 41.7-75) and parents (median
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60.4, IQR 45.8-75). Conversely, the highest scores were re-
corded in the family subscale, with a median of 81.3 (IQR
75-100) for children and 87.5 (IQR 70.3-93.8) for parents,
indicating consistency across respondents. Furthermore,
the analysis revealed no significant statistical differences
between the KINDL-Child and KINDL-Parent total and
subscale scores. Consequently, the KINDL-Parent scores
were adopted as the primary measure for evaluating
HRQoL in children with IEI (Figure 1B).

Out of the seventeen adult patients, 65% of them were
able to respond to the SF-36 questionnaire. This was pri-
marily attributed to intellectual disability, with 4 of them
having Ataxia-Telangiectasia and 2 with Combined Im-

mune Deficiency who were unable to respond. The SF-36
survey, which assesses HRQoL in adult patients with IEI,
revealed a median total score of 77.8 (IQR 52.8-85.7). The
vitality subscale which assesses the level of energy or fa-
tigue scored the lowest with a median of 60 (IQR 50-62.5),
while the highest medians were observed in the physical
role limitations and bodily pain subscales, both at a me-
dian of 100 (IQR 49.5-100) and 100 (IQR 75-100) respec-
tively (Figure 1C).

When evaluating treatment satisfaction through
TSQM-9, the total score showed a median of 74 (IQR 66-
84). The effectiveness subscore presented a median of 77.8
(IQR 66.7-95.8), the convenience subscore a median of
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Figure 1. A) Demographic and clinical characteristics of IEI patients receiving IgRT, B) Comparison of KINDL-Child and KINDL-
Parent total and subscale scores, C) SF-36 total and subscale scores for HRQoL surveys, D) TSQM-9 total and subscale scores for TS

surveys.
The scores are presented as median (IQR 25-75%)

fSCIG: Facilitated subcutaneous immunoglobulin, HRQoL: Health-related quality of life, IEI: Inborn errors of immunity, IQR: Interquartile
range, IVIG: Intravenous immunoglobulin, KINDL: Kinder Lebensqualititsfragebogen: Childrens Quality of Life Questionnaire, PAD:
Predominantly antibody deficiency, CID: Combined immunodeficiency, SCIG: Subcutaneous immunoglobulin, SF-36: Short Form Health
Survey-36, TS: Treatment Satisfaction, TSQM-9: Treatment Satisfaction Questionnaire for Medication-9
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Table II: Factors Influencing Health Related Quality of Life and Treatment Satisfaction in Patients with Inborn Errors of

Immunity Receiving Immunoglobulin Replacement Therapy.

HRQoL% TS %
n=70 (100%) Median (IQR) p value n=80 (100%) Median (IQR) p value
Female 30 (43) 67.7 (56.2-74.4) 35 (44) 74 (63-84)
Sex 0.280 0.361
Male 40 (57) 72.2 (57.4-83.0) 45 (56) 76 (70-82)
Child 58 83) 68.2 (57.4-76.1) 63 (79) 74 (69-84)
Child/Adult 1.000 0.532
Adult 12 (17) 69.6 (52.8-85.7) 17 (21) 74 (62-88)
IVIG 48 (68) 64.4 (55.7-73.5) 57 (71) 74 (66-82)
IgRT route 0.006* 0.643
SCIG 22 (32) 74.7 (67.9-85.3) 23 (29) 74 (66-88)
10% 11 (16 68.0 (60.3-73.9 12 (15 70 (63-80
sCIG 0 (16) ( ) 0.026% (15) ( ) 0.075
concentration 20% 11 (16) 84.5 (74.1-84.2) 11 (14) 88 (72-91)
i resence 28 (40 68.0 (59.8-79 34 (43 73 (63-80
Afiverse reaction P (40) ( ) 0.649 (43) ( ) 0.044*
with IgRT absence 42 (60) 68.3 (56.4-80.4) 46 (57) 79 (70-86)
) ) CID 46 (66) 64.9 (56.3-78.6) 52 (65) 74 (64-82)
Diagnosis 0.138 0.162
Non-CID 24 (34) 73.5 (62.9-80.1) 28 (35) 76 (72-86)
PAD 20 (28) 73.8 (69.0-85.0) 23 (29) 76 (72-88)
Diagnosis 0.054 0.174
Non-PAD 50 (72) 64.6 (56.4-76.1) 57 (71) 74 (64-82)
i i <1 31 (44 68.5 (58.3-73.8 37 (46 80 (74-84
Diagnostic (44) ( ) 0.692 (46) ( ) 0.009*
delay (years) >1 39 (56) 68.2 (55.4-84.8) 43 (54) 70 (62-81)
o presence 43 (61) 63.8 (54.5-84) 50 (62) 74 (62-82)
Comorbidity 0.012% 0.046*
absence 27 (39) 73.5 (64.3-84) 30 (38) 78 (72-85)

HRQoL: Health-related quality of life, IgRT: Immunoglobulin replacement therapy, IQR: Interquartile range, IVIG: Intravenous
immunoglobulin, PAD: Predominantly antibody deficiency, SCIG: Subcutaneous immunoglobulin, CID: Combined immunodeficiency, TS:

Treatment satisfaction. *p<0.05, Mann-Whitney U test

72.2 (IQR 61.1-84.7), and the global satisfaction subscore
a median of 86.1 (IQR 72.2-94.4) (Figure 1D).

Comparison of HRQoL and TS between groups

Patients were categorized into sub-groups based on cri-
teria that may affect these two outcomes: sex, age, method
of IgRT administration, the concentration of SCIG (10%
and 20%), presence or absence of IgRT-related adverse re-
actions, diagnosis of CID or non-CID, diagnosis of PAD
or non-PAD, diagnostic delay over one year or less, and
the presence or absence of comorbidities. The surveys
of HRQoL and TSQM-9 scores were compared between
these groups, with the results presented in Table II, Figure
2A and Figure 2B.

When HRQoL was evaluated depending on IgRT
route in pediatric participants, a significant difference
was observed in KINDL-P median scores between SCIG
and IVIG groups 75.1 (IQR 72.6-85.4) vs. 64 (IQR 56-72),
p<0.001).

Subscales of HRQoL and TS

Further comparisons were performed to investigate
the subscales contributing to the observed differences in
HRQoL between the IVIG and SCIG groups. The median
KINDL-Parents’ subscales score of SCIG vs IVIG for self-
esteem subscale was 81.3 (IQR 68.8-87.5) vs 56.3 (IQR
37.5-68.8), for friends subscale was 75.0 (IQR 68.8-93.8) vs
68.8 (IQR 50.0-81.3), and for the disease subscale was 66.7
(IQR 58.3-95.8) vs 58.3 (IQR 45.8-68.9) (p<0.01, p=0.015,
p=0.030, respectively) (Figure 2C). The comparison of
HRQoL subscales between the 20% and 10% SCIG groups
revealed a significant difference only in the KINDL-Parents’
family subscale, with a median of 93.8 (IQR 78.1-100) in the
20% SCIG group and 75 (IQR 71.8-87.5) in the 10% SCIG
group (p=0.035). Participants with and without comorbidi-
ties revealed no significant difference in HRQoL subscales.

For the TSQM-9 subscales, we detected a significant
difference only in the effectiveness subscale with a me-
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dian effectiveness subscale of 66.7 (IQR 61.1-81.9) in the
group with IgRT adverse reactions and the group without
adverse reactions of 83.3 (IQR 68.3-100) (p=0.015). More-
over, individuals experiencing a diagnostic delay exceed-
ing one year showed significantly lower median values in
the effectiveness subscale (66.7, IQR 61.1-83.3) compared
to those with a delay of one year or less (88.9, IQR 73.8-
100) (p<0.001). Similarly, the median of the general satis-
faction subscale was significantly lower in the group with a
diagnostic delay exceeding one year (80.6, IQR 72.2-88.9)
compared to the group with a delay of one year or less
(88.9, IQR 83.3-94.4) (p=0.006). Participants with and
without comorbidities revealed no significant difference
in TSQM-9 subscales, Despite the lack of a significant
difference in TSQM-9 total scores between the IVIG and
SCIG groups based on the IgRT treatment method, the
convenience sub-scale had a median of 66.7 (IQR 55.6-
77.8) in the IVIG group, which was significantly lower
than the SCIG group’s score of 83.3 (IQR 69.4-100) (p:
0.002) (Figure 2D).

DISCUSSION

This study explored the determinants of HRQoL and
treatment satisfaction among 80 IEI patients undergoing
IgRT. We found that the lowest HRQoL scores in pediatric
patients were reported in the disease subscale, whereas in
adults, the greatest challenges were observed in the vital-
ity subscale. Conversely, the highest HRQoL scores were
noted in the family relationships subscale in children but
the physical role limitations and bodily pain subscales in
adults. Current findings confirmed that patients receiv-
ing SCIG at home reported higher HRQoL scores than
those receiving IVIG in a hospital setting. Furthermore, a
20% concentration of SCIG was associated with improved
HRQoL in comparison to a 10% concentration. Previous
studies also suggested that higher concentration SCIG
formulations contribute to enhanced HRQoL, a finding
that aligns with the patterns observed in our study cohort
(23-25). Moreover, despite variations in HRQoL outcomes
across different cohorts and measurement tools, a consis-
tent observation is the beneficial effect of SCIG on individ-
uals’ perceptions of general health and family relationship
domains. These domains typically reflect higher scores,
underscoring SCIG’s positive influence on aspects of daily
life and interpersonal connections (26-28). In the current
study, the family relationships subscale had the highest
scores in both the IVIG and SCIG groups, which meant
receiving SCIG at home did not cause a difference in this
aspect. In similar studies evaluating pediatric participants

using questionnaires that included the self-esteem sub-
scale, it was found that there was no difference in self-es-
teem when comparing SCIG to IVIG (13,16). On the con-
trary, the findings in our cohort exhibited that the SCIG
group had higher scores not only in the general health per-
ception domain but also in the social domains compared
to IVIG. The utilization of SCIG infusions through home-
based administration demonstrated a notable reduction
in the loss of school or workdays and probably made an
additional favourable impact on social issues in our cohort.

Home-based IgRT therapies, regardless of the infusion
route (IV/SC), are known to offer higher treatment sat-
isfaction and preference over hospital-based IgRT, with
SCIG treatment being favoured due to its lower systemic
side effects, reduced school and work absenteeism, less
fluctuating IgG levels, and ease of self-administration
compared to IVIG (5,13,27,29,30). However, in pediatric
patients, especially those under the age of 5, there is a ten-
dency among parents and caregivers to prefer IVIG over
SCIG (31). The primary factors driving the preference of
patients who opt for IVIG have been identified as appre-
hension related to self-infusion and anxieties about the
potential side effects when administered at home (29,31).
In a recent study that compared the TSQM-9 subscales
with the IgRT method, SCIG at home was associated with
high convenience and effectiveness compared to IVIG.
High effectiveness was reported to be achieved by high se-
rum IgG levels (32). In our cohort, IgG levels were similar
in the IVIG and SCIG groups; therefore, the similarity in
TS total scores between IVIG and SCIG is unsurprising.
In addition, TSQM-9 total scores, effectiveness, and global
satisfaction subscales were similar in both IVIG and SCIG
groups. However, the convenience subscale of TSQM-9
was higher in the SCIG group than the IVIG group, and
the number of days absent from school/work was lower
in the SCIG group. In this context, the higher subscale of
convenience for TS provided by SCIG may be associated
with the independence offered to patients by allowing self-
administration in the home environment.

We also observed that a delay in diagnosis and a history
of adverse reactions to IgRT of more than one year cor-
related with lower treatment satisfaction as measured by
the TSQM-9. Reduced TS in the presence of IgRT-related
adverse reactions has been reported previously (27,33).
However, TSQM-9 subscales demonstrated diminished
scores for the effectiveness domain, with no differences
in convenience and overall satisfaction in relation to ad-
verse reactions. This might be attributed to the fact that
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grouped by IgRT-related adverse reactions; (+) or (-), diagnostic delay; <1 or >1 year.

The scores are presented as median (IQR 25-75%) *p<0.05, Mann-Whitney U test.

AR: Adverse reaction, HRQoL: Health-related quality oflife, IEI: Inborn errors of immunity, IgRT: Immunoglobulin replacement therapy, IQR:
Interquartile range, IVIG: Intravenous immunoglobulin, KINDL: Kinder Lebensqualititsfragebogen: Children’s Quality of Life Questionnaire,
SCIG: subcutaneous immunoglobulin, SF-36: Short Form Health Survey-36, TS: Treatment Satisfaction, TSQM-9: Treatment Satisfaction
Questionnaire for Medication-9.
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TSQM-9 does not have a specific domain related to drug
adverse reactions. It is well-established that diagnostic de-
lay adversely affects HRQoL, particularly in adult patients
and those diagnosed with PAD (34). In our study, the lack
of impact of diagnostic delay on HRQoL scores is attrib-
uted to the majority of our cohort comprising pediatric
patients, the relatively favorable median diagnostic delay
duration of 2 years, and the presence of a heterogeneous
diagnostic diversity among participants. The observed as-
sociation between lower diagnosis delay and higher treat-
ment satisfaction supports the reports of increased treat-
ment satisfaction with long-term IgRT, independent of
the administration route (35,36). Furthermore, the pres-
ence of comorbidities exhibited a detrimental impact on
both HRQoL and TS in current patient group, thereby re-
inforcing the congruence with existing datasets (14,33,34).

In conclusion, for IEI patients who receive the optimal
dose of IgRT and achieve the target biological IgG lev-
els, SCIG and 20% SCIG treatment offers higher HRQoL
among the routes. This improvement is attributed to the
self-administration capability of SCIG at home, fostering
independence and diminishing school/work absenteeism
days. Nevertheless, factors influencing treatment satisfac-
tion and preference extend beyond these aspects. In the
context of IEI patients undergoing IgRT, satisfaction is
bolstered by a regime that minimizes diagnostic delays
and IgRT-related adverse reactions throughout an extend-
ed treatment duration. Furthermore, IEI patients where
comorbidities can be prevented during outcome are as-
sociated with a more favorable HRQoL and TS. As con-
firmed hereby, in addition to IgRT modalities, the clinical
characteristics of patients with IEI exert a significant influ-
ence on both HRQoL and TS.
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SUPPLEMENTARY FILE

Health Quality and Treatment Satisfaction in IEI Pa-
tients; Not Only IgRT, But Comorbidities

Altunbas MY et al.

Characteristics and Calculations of Questionnaires

1. KINDL® QUESTIONNAIRES

Three versions of the KINDL® questionnaire are avail-
able as self-report measures for different age groups;

Kiddy-KINDL® for children aged 4 to 6
Kid-KINDL * for children aged 7 to 13
Kiddo-KINDLR for adolescents aged 14 to 17

In addition, the questionnaire is available in two proxy
versions for parents (3-6-year-olds and 7-17-year-olds):

Kiddy-KINDLR® for Parents of children aged 3 to 6

Kid-/Kiddo-KINDLR for parents of children and ado-
lescents aged 7-17

The KINDLR questionnaire consists of 24 Likert-scaled
items associated with six dimensions: physical well-being,
emotional well-being, self-esteem, family, friends, and eve-

ryday functioning (school or nursery school/kindergar-
ten). The sub-scales of these six dimensions can be com-
bined to produce a total score. All versions of the KINDL®
contain an additional sub-scale entitled “Disease”, whose
items can be completed in case of prolonged illness or hos-
pitalization. The additional sub-scale consists of a filter
question and six items which measure the child’s quality of
life with respect to his or her illness.

On account of the particular difficulties associated with
interviewing young children, the structure of the Kiddy-
KINDLR differs from that of the other questionnaires
(Kid/Kiddo). In the self-report version, it only consists of
twelve items, two for each dimension. This means that no
sub-scale scores can be calculated for the individual di-
mensions but only a total score. The additional questions
on “Disease” are, on the other hand, included in full. The
response categories of the Kiddy-KINDL® cover 3 levels (1
= never, 2 = sometimes, 3 = very often), the children are
to be questioned in a face-to-face interview. The parents’
version of the Kiddy-KINDLR with its 24 items in 6 dimen-
sions corresponds in structure to the parents’ version of
the KINDL® for 7 to 17-year-old children and teenagers.
However, in order to make up for the potentially lower in-
formation content of the self-reported responses by young
children, the parent’s version of the Kiddy-KINDLR? con-
tains a further 22 items which can be treated as a sub-scale
in their own right.

1.1 Structure of the Sub-Scales and Classification of Items

1.1.1 Self-report versions

Kiddy-KINDLR (4 to 6-year-olds)

Kid-KINDLR (7 to 13-year-olds)

Kiddo-KINDLR (14 to 17-year-olds)

Children’s Version (Interview)

Children’s Version

Teenagers Version

Physical Well-Being

L....Ifeltill L....Ifeltill 1....Ifeltill
2.....Thad a headache or tummy-ache 2.....T had a headache or tummy-ache 2....I was in pain
3.....I was tired and worn-out 3.....I was tired and worn-out
4.....1felt strong and full of energy 4.....1 felt strong and full of energy
Emotional Well-Being
3.....I had fun and laughed a lot 5.....IT had fun and laughed a lot 5.....I' had fun and laughed a lot
4....Iwas bored 6.....1 was bored 6....I was bored

7.....1felt alone

8.....I was scared

7.....1felt alone

8.....Ifelt scared or unsure of myself

294

Asthma Allergy Immunol 2024;22:285-308



Yorgun Altunbas M, Yalcin Gungoren E, Sefer AP, Babayeva R, Can S,
Bilgic Eltan S, Baris S, Ozen A, Karakoc-Aydiner E

Self-Esteem

5.....I was proud of myself
6.....1 felt pleased with myself

9.....I was proud of myself
10.....1 felt on top of the world
11.....I felt pleased with myself
12.....I had lots of good ideas

9.....I was proud of myself
10.....1 felt on top of the world
11.....I felt pleased with myself
12....I had lots of good ideas

Family

7.....1 got on well with my parents
8.....Ifelt fine at home

13.....I got on well with my parents
14.....1 felt fine at home
15..... We quarrelled at home

16..... My parents stopped me from doing
certain things

13.....I got on well with my parents
14.....1 felt fine at home

15.....We quarrelled at home
16.....1 felt restricted by my parents

Friends

9.....I played with friends
10.....1 got along well with my friends

17.....1 played with friends

18.....Other kids liked me

19.....1 got along well with my friends
20.....1 felt different from other children

17.....1 did things together with my friends
18....I was a “success” with my friends
19.....1 got along well with my friends
20.....I felt different from other people

Everyday Functioning (School or Nursery School/Kindergarten)

11.....1 coped well with the assignments
set in nursery school/kindergarten

12.....1 enjoyed nursery school/
kindergarten

21.....doing my schoolwork was easy

22.....1 enjoyed my lessons

23..... I worried about my future

24.....1 worried about bad marks or
grades

21.....doing the schoolwork was easy

22.....1found school interesting

23.... I worried about my future

24....I worried about getting bad marks
or grades

“Disease” Module

13. Are you staying in hospital just now
or do you have some long-term illness?
(Filter question)

14.... I was afraid that my illness might get
worse

15.... I was sad because of my illness

16.... I was able to cope well with my
illness

17.... my parents treated me like a baby
because of my illness

18.... T avoided others to notice my illness

19.... I missed something at nursery
school/kindergarten because of my illness

25. Are you staying in hospital just now
or do you have some long-term illness?
(Filter question)

26.... 1 was afraid that my illness might
get worse

27....1 was sad because of my illness

28.... 1 was able to cope well with my
illness

29.... My parents treated me like a baby
because of my illness

30.... I wanted nobody to notice my
illness

31.... I missed something at school
because of my illness

25. Are you staying in hospital just now
or do you have some long-term illness?
(Filter question)

26.... 1 was afraid that my illness might
get worse

27....1 was sad because of my illness

28....I was able to cope well with my
illness

29.... My parents treated me like a baby
because of my illness

30.... I wanted nobody to notice my
illness

31....I missed something at school
because of my illness

Asthma Allergy Immunol 2024;22:285-308

295



Health Quality and Satisfaction in IEl

1.1.2 Parents’ versions

Kiddy-KINDLR (3 to 6-year-olds)

KINDLR (7 to 17-year-olds)

Parents’ Version

Parents’ Version

Physical Well-Being

1....my child had fun and laughed a lot
2. ... my child had a headache or tummy-ache
3....my child was tired and worn-out

4....my child felt strong and full of energy

1. ... my child felt ill
2. ... my child had a headache or tummy-ache
3....my child was tired and worn-out

4....my child felt strong and full of energy

Emotional Well-Being

5....my child had fun and laughed a lot
6....my child didn’t feel much like doing anything
7.....my child felt alone

8....my child felt scared or unsure of her-/ himself

5....my child had fun and laughed a lot
6....my child didn’t feel much like doing anything
7....my child felt alone

8....my child felt scared or unsure of itself

Self-Esteem

9.....my child was proud of him-/herself
10.... my child felt on top of the world

11.... my child felt pleased with him-/ herself
12.... my child had lots of good ideas

9....my child was proud of himself

10.... my child felt on top of the world

11.... my child felt pleased with him-/herself
12.... my child had lots of good ideas

Family

13.... my child got on well with us as parents

14.... my child felt fine at home

15.... we quarrelled at home

16.... my child felt that I was bossing him/her around

13.... my child got on well with us as parents
14.... my child felt fine at home

15.... we quarrelled at home

16.... my child felt that I was bossing him around

Friends

17.... my child played with friends

18.... my child was liked by other kids

19.... my child got along well with his friends
20.... my child felt different from other children

17.... my child did things together with friends
18.... my child was liked by other kids

19.... my child got along well with his/her friends
20.... my child felt different from other children

Everyday Functioning (School or Nursery School/Kindergarten)

21.... my child coped well with the assignments set in nursery

school/ kindergarten
22.... my child enjoyed the nursery school/ kindergarten

23.... my child looked forward to nursery school/kindergarten

24.... my child made lots of mistakes when doing minor
assignments or homework

21.... my child easily coped with schoolwork

22.... my child enjoyed the school lessons
23.... my child worried about his future

24.... my child was afraid of bad marks or grades

“Disease” Module

47.Ts your child staying in hospital just now or does it have a
long-term illness? (Filter question)

48.....my child was afraid that the illness might get worse

49. ... my child was sad because of the illness

50.....my child was able to cope well with his illness

51.....we treated our child as though he/she were younger,
because of the illness
52.....my child avoided others to notice his illness

53.....my child missed something at nursery
school/kindergarten because of his illness

25. Is your child staying in hospital just now or does it have a
long-term illness? (Filter question)

26.....my child was afraid that the illness might get worse
27. ... my child was sad because of the illness
28.....my child was able to cope well with his illness

29.....we treated our child as though he were younger,
because of the illness
30.....my child avoided others to notice his illness

31.....my child missed something at school because of his
illness
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Kiddy-KINDLR (3 to 6-year-olds)

Parents’ Version

Additional Items “Kiddy Parents”

25.....my child was moody and whined a lot

26.....my child had a healthy appetite

27....I managed to show patience and understanding towards my child

28.....my child felt under pressure
29.....my child slept soundly

30.....my child romped around and was very active

31....my child kept bursting into tears

32....my child was cheerful and in a good mood

33.....my child was alert and able to concentrate well

34.....my child was easily distracted and absent- minded

35.....my child enjoyed being with other children

36.....1 had to give my child a telling-off
37.....1 praised my child

38.....my child had problems with teachers, kindergarten staft or other child-minders

39.....my child was nervous and fidgety

40.....my child was lively and energetic

41.....my child complained of being in pain

42.....my child was sociable and out- going

43.....my child succeeded at everything he set out to do

44.....my child became dissatisfied easily
45.....my child cried bitterly
46.....my child lost his temper quickly

1.1.3. Validated Turkish Questionnaires

1.1.3.1 Self-report versions

Kiddy-KINDLR (4 to 6-year-olds)

Kid-KINDLR (7 to 13-year-olds)

Kiddo-KINDLR (14 to 17-year-olds)

Children’s Version (Interview)

Children’s Version

Teenagers’ Version

Physical Well-Being

1.....kendimi hasta hissettim. 1

2....basagrim veya karin agrim oldu 2

kendimi hasta hissettim.

basagrim veya karmn agrim oldu

1.....kendimi hasta hissettim.

2....agrim oldu

3.....yorgun ve bitkindim 3.....yorgun ve bitkindim
4.....kendimi gii¢lii ve enerji dolu hissettim  4.....kendimi giiclii ve enerji dolu hissettim
Emotional Well-Being
3.....eglendim ve ¢ok giildiim 5.....eglendim ve ¢ok giildim 5.... eglendim ve ¢ok giildiim
4.....canim sikildi 6.....canim stkild 6.... canim stkild.
7 ....kendimi yalniz hissettim. 7 .... kendimi yalniz hissettim.
8....korktum. 8.... korktum veya kendime giivenimi

kaybettim
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Self-Esteem

5.....kendimle gurur duydum.

6.....kendimden hoglandim.
(kendimden memnun oldum)

9.....kendimle gurur duydum

10.....kendimi herseyin iistiinde hissettim.

11.....kendimden hosnutluk duydum

12.....birgok giizel diisiincem vardi

9.....kendimle gurur duydum

13.....kendimi herseyin iistiinde hissettim.

10.....kendimden hosnutluk duydum

11.....birgok giizel diistincem vardi.

Family

7 .....annem babamla aram iyiydi

8.....evde kendimi iyi hissettim.

9.....annem babamla aram iyiydi.
13.....evde kendimi iyi hissettim.
14.....evde tartigtik.

15....annem babam bazi seyleri yapmami
engellediler.

13.....annem babamla aram iyiydi.
14.....evde kendimi iyi hissettim
15.....evde tartitik.

16....annem Babam tarafindan kisitlandigimi
hissettim

Friends

9.....arkadaslarimla oynadim.

10.... arkadaslarimla iyi ge¢indim

17 .....arkadaslarimla oynadim.
18.....diger ¢ocuklar benden hoslandilar
19......arkadaslarimla iyi geciniyordum

20.....kendimi diger ¢ocuklardan farkli
veya 6nemsiz hissettim

17 .....Arkadaslarimla birlikte bir seyler yaptik.
18.....Arkadaslarim arasinda “basariliydim”

19..... Arkadaslarimla iyi geginiyordum

Everyday Functioning (School or Nursery School/Kindergarten)

11.....ana okulu/kreste verilen
odevleri gorevleri yapabiliyordum

12......anaokulu/kresten hoslandim

21 .....okul 6devimi yapmak kolaydi

22.....derslerden hoslandum

23 .....6ontmiizdeki haftalarin gelmesini
dort gozle bekledim

24 ......zatif notlar almaktan korktum

21 .....okuldaki 6devleri basariyla yaptim

22.....ders ilgimi cekti

23.....okulda bundan sonra gecirecegim giinler
beni kaygilandiriyor (endiselendiriyor).

24 ....zay1f not almaktan korktum

“Disease” Module

13. Su anda hastanede mi
kaliyorsunuz veya uzun siireli bir
hastaliginiz var mi? (Filtre sorusu)

14....hastaligimin kottlesmesinden
korktum

15.....hastaligim nedeniyle tiziildiim

16....hastaligimla ¢ok iyi basa
¢ikabildim.

17 ....annem babam hastaligim
nedeniyle bana bebek gibi baktilar

18....diger insanlarin hastaligimi
fark etmelerinden ¢ekindim.

19....hastaligim nedeniyle anaokulu/
kreste bazi seyleri kagirdim

25. $u anda hastanede mi kaliyorsunuz
veya uzun siireli bir hastaliginiz var m1
(Filtre sorusu)

26....hastaligimin kotiilesmesinden
korktum

27 ....hastaligim nedeniyle tiziildiim

28....hastaligimla ¢ok iyi baga ¢ikabildim

29....annem babam bana hastaligim
nedeniyle bebekmisim gibi davrandi.

30.....diger insanlarin hastaligimi fark
etmelerinden ¢ekindim.

31....hastaligin nedeniyle okulda bazi
seyleri kagirdim

25. Su anda hastanede mi kaliyorsunuz veya
uzun siireli bir hastaliginiz var mu (Filtre
sorusu)

26.... hastaligimin kétiilesmesinden korktum

27....hastaligim nedeniyle tiziildiim

28.... hastaligimla ¢ok iyi basa ¢ikabildim

29....annem babam bana hastaligim nedeniyle

bebekmisim gibi davrandi.

30.....diger insanlarin hastaligimi fark
etmelerinden ¢ekindim.

31....hastaligim nedeniyle okulda bazi seyleri
kacirdim
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1.1.3.2 Parents’ versions

Kiddy-KINDLR (3 to 6-year-olds)

KINDLR (7 to 17-year-olds)

Parents’ Version

Parents’ Version

Physical Well-Being

1....cocugum kendini hasta hissetti 1.... gocugum kendini hasta hissetti

2.... ¢ocugumun bas agrisi veya karin agrisi oldu 2....¢ocugumun bas agrisi veya karin agrisi oldu

3....cocugum yorgun ve bitkindi 3....¢ocugum yorgun ve bitkindi.

4 ....cocugum kendini giilii ve enerji dolu hissetti 4....¢ocugum kendini giiclii ve enerji dolu hissetti
Emotional Well-Being

5....cocugum eglendi ve ¢ok giildii 5....cocugum eglendi ve ¢ok giildii

6....¢ocugumun cani herhangi bir sey yapmak istemedi 6....cocugum kendini yalniz hissetti

7 ....cocugum kendini yalniz hissetti 9....¢ocugumun cani herhangi bir sey yapmak istemedi

8....cocugum korku duydu veya kendinden emin olamadi 10..¢ocugum korku duydu veya kendinden emin olamadi

Self-Esteem

9.....cocugum kendisiyle gurur duydu
10... gocugum kendini herseyin iistiinde hissetti.
11... gocugum kendinden memnundu.

12... gocugumun bir¢ok giizel diistincesi vardi.

9......cocugum kendisiyle gurur duydu
10....¢ocugum kendini herseyin iistiinde hissetti.
11....cocugum kendinden memnundu

12....¢ocugumun bir¢ok giizel diistincesi vard.

Family

13....¢ocugum anne babas: olarak bizimle iyi ge¢indi
14 ....¢ocugum evde kendini iyi hissetti
15 ....evde ¢ocugumla tartistik

16 ....¢ocugum benim kendisine hitkmettigimi diistindi.

13....¢ocugum anne babasi olarak bizimle iyi anlagti
14 ....¢ocugum evde kendini iyi hissetti.
15 ....evde ¢ocugumla tartistik

16 ....¢ocugum benim kendisine hitkmettigimi disiindi

Friends

17 ....¢ocugum arkadaslariyla oynadi

18....bagka ¢cocuklar cocugumdan hoslandilar.
19....¢ocugum arkadaslaryla iyi gecindi

20....cocugum kendini diger ¢ocuklardan farkli hissetti.

17 ....cocugum arkadaslariyla birlikte bir seyler yapt1
18....baska ¢cocuklar cocugumdan hoslandilar.
19.....¢ocugum arkadaslaryla iyi gecindi
20....cocugum kendini diger cocuklardan farkl: hissetti

Everyday Functioning (School or Nursery School/Kindergarten)

21 ....¢ocugum anaokulu/kreste verilen 6devlerle basa ¢ikabildi.

22....¢ocugum anaokulu/kresten memnundu.
23....gocugum anaokulunu/kresine gitmeyi dort gozle bekledi.

24....Cocugum basit gorevleri veya ev 6devlerini yaparken
bir¢ok hata yaptu.

21 ....cocugum okulda verilen 6devlerle basa ¢ikabildi.
22....cocugum okuldaki derslerden hognuttu.
23....cocugum gelecegi hakkinda ekaygiliyd:
24....cocugum okulda kétii not almaktan korktu

“Disease” Module

47..... Cocugunuz su anda hastanede mi kaliyor veya uzun
stireli bir hastaligi var mi? (Filtre sorusu)

48..... cocugum hep hastaliginin kotiilesmesinden korktu
49...... ocugum hastalig1 nedeniyle tizglindi

50..... gocugum hastaligiyla ¢ok iyi basa ¢ikabildi

51..... cocugumuza hastaligi nedeniyle kii¢iik bir cocuk
(bebekmis) gibi daha davrandik,

52.....¢ocugum diger insanlarin hastaligini fark etmelerinden
¢ekindi

53..... gocugum hastalig1 nedeniyle anaokulu/kreste bazi seyleri
kagird:

25..... Cocugunuz su anda hastanede mi kaliyor veya uzun siireli
bir hastaligi var mi? (Filtre sorusu)

26...... cocugum hep hastaliginin kotiilesmesinden korktu
27......qocugum hastalig1 nedeniyle tizglindi
28.....cocugum hastaligiyla ¢ok iyi basa ¢ikabildi

29.....cocugumuza hastaligi nedeniyle kiiciik bir cocuk
(bebekmis) gibi daha davrandik

30.....cocugum diger insanlarin hastaligini fark etmelerinden
¢ekindi

31.....¢ocugum hastalig1 nedeniyle okulda bazi seyleri kagird:
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Kiddy-KINDLR (3 to 6-year-olds)
Parents’ Version
Additional Items “Kiddy Parents”

25..... ¢ocugum i¢ine kapanik ve ¢ok mizmizd.

26..... cocugumun istahi iyiydi

27.....¢ocuguma sabir ve anlay1s gosterebildi.
28.....¢ocugum kendini baski altinda hissetti
29.....¢ocugum derin derin uyudu

30..... cocugum ortalikta sigriyordu ve ¢ok hareketliydi
31..... birden ¢cocugumun goziinden yaslar bosandi.
32.....¢ocugum neseli ve iyi bir ruh hali i¢indeydi.

33..... cocugum uyanik ve ilgisini ¢ok iyi toparlayabilecek
durumdaydi

34..... ¢ocugumun ilgisini cabuk kaybederdi ve dalgind:
35..... cocugum diger ¢cocuklarla birlikte olmaktan hoslandi
36..... cocugumu azarlamak zorunda kaldim.
37.....¢ocugumu 6vdiim.

38.....¢cocugumun dgretmenlerle ile veya anaokulu
bakicilariyla veya diger ¢ocuk bakicilariyla sorunlari vard

39..... ¢ocugum sinirli ve yerinde duramayan bir gocuktu.
40..... ocugum canli ve enerji doluydu

41.....¢ocugum agridan sikayet etti

42..... gocugum girisken ve disa doniikti

43..... ocugum yapmaya kalkistig1 her seyi bagarmisti.
44..... cocugum ¢ok ¢cabuk mutsuz oldu.

45..... ocugum igli icli aglads

46..... gocugumun ¢abucak huyu degisti.

1.2. Calculation of Sub-Scale Scores
1.2.1. Kid-KINDLR and Kiddo-KINDL®

When analysing the KINDL® questionnaire on the
quality of life of children and adolescents in the age range
of 7 to 17-year-olds, the following six sub-scale scores can
be calculated:

1. Physical Well-being (Items 1L, 2L, 3L, 4)
2. Emotional Well-being (Items 5, 6L, 7L, 8L)
3. Self-esteem (Items 9, 10, 11, 12)

4. Family (Items 13, 14, 15L, 16L)

5. Friends (Items 17, 18, 19, 20L)

6. School (Items 21, 22, 23L, 24L)

A Total Score is formed for all the items. Finally, if nec-
essary an additional sub-scale can be calculated using the

six questions in the “Disease” module:
7. Disease (Items 26L, 27L, 28, 29L, 30L, 31L)
The values are as follows:
1 = never
2 =rarely
3 = sometimes
4 = often
5 = all the time
Missing value = “blank”

Important! The items marked with a L have to be re-
versed, i.e. 1=5, 2=4, 3=3, 4=2, 5=1. Response value 5 (“all
the time”) must be the positive end of the item

1.2.1.1 Formulae and examples for calculating sub-
scale sum scores

Sum score = Sum of sub-scale items

Sub-scale score = Sum of sub -scale items/ Number of
sub -scale items

Example: Physical well-being sub-scale score =Sum of
Items 1, 2, 3, 4/4

Total sub-scale score = Sum of all items Sub-scales /
Number of all items

Transformed to 100 = ((Sub-scale score -lowest pos-
sible score)/ Possible range of raw score)x100

1.2.2 Kiddy-KINDL®

The calculation of sub-scale scores for the parents’ ver-
sion of the Kiddy KINDLR is essentially the same as de-
scribed above for the other KINDLRversions. However, the
22 additional items (Items 25 to 46) form a separate sub-
scale known as “Kiddy Parents”. Here the following items
need to be reversed: 25, 28, 31, 34, 36, 38, 39, 41, 44, 45, 46,
48,49, 51, 52, 53.

In the self-assessment version of the Kiddy interview,
only the total score is calculated, and where necessary the
additional sub-scale “Disease”. The values for the children’s
version are as follows:

1 = never
2 = sometimes

3 = very often
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Table S1. Normative data and discriminative properties of KINDL®

Children (7 -13 years old) n =918

Adolescents (14 -17 years old) n=583

Girl Boy Girl Boy
mean mean s.d. mean s.d. mean s.d.
KINDLR- Total Score -100 76.83 8.63 76.67 8.66 70.78 10.01 73.54 8.83
KINDLR® - Physical Well-being-100 74.43 14.19 76.68 13.03 68.24 17.38 77.18 13.07
KINDL® - Emotional Well-being -100 83.11 11.33 82.89 10.67 79.41 12.89 79.49 11.80
KINDLR® - Self-Esteem -100 66.68 17.83 66.52 18.95 58.14 19.06 63.27 19.34
KINDL®- Family -100 84.40 12.85 83.58 13.14 75.51 17.68 79.56 17.05
KINDLR - Friends -100 78.10 13.78 78.21 12.78 78.06 13.47 78.43 11.96
KINDLE- School -100 74.10 12.29 72.35 12.88 65.19 13.21 63.58 14.04
KINDLR - Disease -100 60.56 15.25 64.17 13.75 60.10 14.80 64.91 12.90
1.3. Interpretation and Reference Values (4) Very good
The scores achieved on the individual KINDL® sub- (3) Good
scales and the KINDLR total score represent a quantifica- (2) Fair
tion of the subject’s health-related quality of life from the (1) Poor

respondent’s point of view. There are three ways of inter-
preting these scores: first of all, the values within the in-
dividual sub-scales can be studied directly. The distance
from the possible limits (maximum and minimum achiev-
able values) can give a first indication of a respondent’s self-
assessment. The second means of interpretation consists in
comparing the sub-scale scores of individuals. In a third
possible means of interpretation, changes in the patient’s
clinical condition can be related to changes in his or her
self-reported health status based on clinical measurements
and quality of life data collected at the same time. Until the
data from a standard sample is available for the KINDL?
questionnaire, the results of a large sample of Hamburg
school children (n=1501) can be used as a preliminary ref-
erence for healthy children (Table S1). For the following
reference values of the sub-scales transformed to a base of
100, the items missing from the short version have been
estimated using regression analysis. The scores for the
“Disease” module are based on a sample of chronically ill
children. Here again, the scale has been transformed to a
range of 0 to 100.

2. Short Form Health Survey (SF-36) questionnaire

2. Compared to one year ago, how would you rate your
health in general now?

(5) Much better now than one year ago

(4) Somewhat better now than one year ago

(3) About the same

(2) Somewhat worse now than one year ago

(1) Much worse now than one year ago

3. The following items are about activities you might do
during a typical day. Does your health now limit you in
these activities? If so, how much?

Yes, Yes, No, not
limited limited limited
alot a little at all

a. Vigorous activities, such as

running, lifting heavy objects, (1) (2) (3)
participating in strenuous sports

b. Vigorous activities, such as

running, lifting heavy objects, (1) (2) (3)
participating in strenuous sports

c. Lifting or carrying groceries (1) (2) (3)

d. Climbing several flights of

2.1 SF-36 questionnaire items stairs (1) ) (3)

1. In general, would you say your health is: e. Climbing one flight of stairs (1) (2) ®3)

(5) Excellent f. Bending, kneeling, or stooping (1) (2) (3)
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g. Walking more than a mile (1) 2) (3)
h. Walking several blocks (1) 2) (3)
i. Walking one block (1) (2) (3)
j. Bathing or dressing yourself (1) 2) (3)

4. During the past 4 weeks, have you had any of the
following problems with your work or other regular daily

activities as a result of your physical health?

Yes No
a. Cut down the amount of time you spent on (1) ()
work or other activities
b. Accomplished less than you would like 1) (@)
c. Were limited in the kind of work or other 1) ()

activities

7. How much bodily pain have you had during the past

4 weeks?:

(5) None

(4) Mild

(3) Moderate
(2) Severe

(1) Very severe

8. During the past 4 weeks, how much did pain inter-
fere with your normal work (including both work outside
the home and housework)?

(5) Not at all
(4) A little bit

d. Had difficulty performing the work or other (1) (@)
activities (for example, it took extra effort)

5. During the past 4 weeks, have you had any of the

following problems with your work or other regular daily
activities as a result of any emotional problems (such as
feeling depressed or anxious)?

(3) Moderately
(2) Quite a bit
(1) Extremely

9. How TRUE or FALSE is each of the following state-

ments for you

Definitely Mostly Don’t Mostly Definitely

Yes No
a. Cut down the amount of time you spenton work (1) (2)
or other activities
b. Accomplished less than you would like 1) (@)
c. Didn’'t do work or other activities as carefully as (1) (2)

usual

6. During the past 4 weeks, to what extent has your
physical health or emotional problems interfered with
your normal social activities with family, friends, neigh-

bors, or groups?

(5) Not at all
(4) Slightly

(2) Quite a bit
(1) Extremely

)
)
(3) Moderately
)
)

true true know false false

a. I seem to get
sick a little easier
than other people

b. I am as healthy
as anybody I
know

c. I expect my
health to get
worse

d. My health is
excellent

1 @ 6 @ )

(5) @ 6 © (1)

1 @ 6 @ ()

(5) @ 6 © (1)
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10. These questions are about how you feel and how 2. Gegen seneyle karsilastirildiginda simdi saghiginizi
things have been with you during the past 4 weeks. For nasil degerlendirirsiniz?

each question, please give the one answer that comes clos-

est to the way you have been feeling. (5) Bir y1l dncesine gore gok daha iyi
(4) Bir yil 6ncesine gore daha iyi
How much of the time during the past 4 weeks...
(3) Hemen hemen ayni
° - o (2) Bir yil 6ncesine gore daha kotii
g @2 °© & =5 2 . . . e
2 € =98 ¥ =5 (1) Bir y1l 6ncesinden ¢ok daha koti
o = vb Ew uE vw
E CETEJESECE
:5 é TRSETET :§ - 3. Asagidakiler normal olarak giin igerisinde yapiyor
< < ¢ < olabileceginiz bazi faaliyetlerdir. Su siralarda saghiginiz sizi
2. Did you feel full of pep? © G @ 6 @ O su faaliyetler bakimindan kisitliyor mu? Kisitliyorsa ne ka-

dar?
b. Have you been a very a

nervous person?

—~
Ul
~

nHn @ 6 @ (6)

c. Have you felt so down in E‘ N a9 §
the dumps that nothing could (1) (2) (3) (4) (5) (6) = g, E g, = E
cheer you up? "ol"‘a 5 w"‘-aa %%
d. Have you felt calm and - E’
eocetul © 5 @ () @ O g

e. Did you have a lot of a. Kuvvet gerektiren faaliyetler 6rnegin 1 @ 3

energy? © 6 @ ¢ @ O agir esyalar kaldirma, futbol gibi sporlarla
f. Have you been a happy © G @ 6 @ ugragmak

person? b. Orta zorlukta faaliyetler, 6rnegin masa 1 @ @
g. Have you felt downhearted D@ 6 @ 6 6 kaldirmak, siiptirmek, yiiriiyiis gibi hafif spor

and blue? yapmak

h. Did you feel worn out? 1 @ B @ G) (6) c. Cars, pazar torbalarini tagimak @ @ 3
i. Did you feel tired? 1 @ G) @ 6) (6 d. Birkag kat merdiven ¢ikma n @ @
j. During the past 4 weeks, e. Bir kat merdiven ¢itkmak 1 @ O3
how much of the time f. Egilmek, diz ¢okmek, yerden bir sey almak (1) (2) (3)
has yourp hysical health g. Bir kilometreden fazla yiirimek 1 @ @)
or emotional problems 1 @ B3 @ 6 (v i . o

interfered with your social h. Birkag ytiz metre yiiriimek 1 @ 6
activities (like visiting with i. Yiiz metre ytiriimek 1 @ 3
friends, relatives, etc.)? j. Yikanmak yada giyinmek O Q@ 6

4. Gegtigimiz bir ay (4 hafta) icerisinde isinizde veya
2.2 Validated Turkish SF-36 questionnaire items diger giinliik faaliyetlerinizde bedensel saghiginiz nedeni-

1. Genel olarak saghiginizi nasil degerlendirirsiniz? yle asagidaki sorunlarin herhangi biriyle kargilastiniz muf

(5) Mitkemmel Evet Hayir
a. I ya da is dist ugraglariniza verdiginiz zamanmi (1)  (2)

(4) Gok iyi kismak zorunda kalmak?

(3) Iyi b. Yapmak istediginizden daha azini yapabilmek? (1)  (2)

(2) Fena degil (bitmeyen proje, temizlenmeyen ev...)

(1) Koti c. Yapabildiginiz is tiirtinde yada diger 1 @
faaliyetlerinizde kisitlanmak?
d. Isiniz yada diger ugraslar1 yapmakta 1) (@)
zorlanmak
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5. Gegtigimiz bir ay (4 hafta) icerisinde isinizde veya
diger giinliik faaliyetlerinizde duygusal problemleriniz ne-
deniyle (iiziintiilii ya da kaygili olmak gibi) asagidaki so-
runlarin herhangi biriyle karsilagtiniz mi1?

Evet Hayir

a. Is yada is dis1 ugraslariniza verdiginiz zaman1 (1)  (2)
kismak zorunda kalmak?

b. Yapmak istediginizden daha azini yapabilmek? (1)  (2)
(bitmeyen proje, temizlenmeyen ev...)

c. Is yada diger ugraslar: her zamanki gibi (O
dikkatlice yapamamak?

6. Son bir ay (4 hafta) icerisinde bedensel sagliginiz veya

duygusal problemleriniz, aileniz, arkadaslariniz, komsula-
rinizla ya da diger gruplarla olan normal olarak yaptiginiz
sosyal faaliyetlere ne kadar engel oldu? Birini isaretleyin:

(5) Hig

(4) Biraz

(3) Orta derecede
(2) Epeyce

(1) Cok fazla

7. Gegtigimiz bir ay (4 hafta) icerisinde ne kadar beden-

sel agriniz oldu? Birini isaretleyin:

(5) Hig
(4) Cok hafif

(3) Hafif

(2) Asirt derecede

(1) Cok agir1 derecede

8. Son bir ay (4 hafta), agr1 normal isinize (ev disinda ve
ev isi) ne kadar engel oldu? Birini isaretleyin:

(5) Hig olmadt
(4) Biraz

(3) Orta derece
(2) Epeyce

(1) Cok fazla

9. Asagidaki sorulardan size en uygun olan dogru veya
yanlis1 se¢iniz.

£gfzagfzoy
@ 550 %0 S s 3 =
SRR RS A )
a. Diger insanlardan kolay 1 @ 6B @ 6

hastalaniyorum

b. Bildigim diger insanlar kadar (5) (4) (3) (2) (1)
saglikliyim

c. Saghgimin kotiye gidecegini (1) (2) (3) (4) (5)
bekliyorum

d. Sagligim mitkemmel G @ 3 @ @

10. Asagidaki sorular gectigimiz bir ay (4 hafta) ige-
risinde kendinizi nasil hissettiginizle ve islerin sizin i¢in
nasil gittigiyle ilgilidir. Liitfen her soru icin nasil hissettigi-
nize en yakin olan cevabi verin. Gegtigimiz 4 hafta i¢indeki
siirenin ne kadar1

=1 g -‘é = §
:EE g £ 3 E
585z % 2
5 B & % %2
SIS = Y E
a. Kendinizi hayat dolu hissettiniz? (6) (5) (4) (3) (2) (1)
b. Cok sinirli bir kisi oldunuz? (1) 2) 3) 4) (5) (6)
c. Higbir seyin sizi
neselendiremeyecegi kadar (1) 2) 3) @) (5) (6)

moraliniz bozuk ve koti hissettiniz?

d. Sakin ve huzurlu hissettiniz? ®) 5) @4 3 2 @
e. Cok enerjiniz oldu? 6) (5) 4) 3) @ (1)
f. Mutsuz ve kederli oldunuz? (1) (2) 3) @) (5) (6)
ﬁ.l iﬁ?ﬁpranmm, titkenmis hissettiniz 1) @ 6G) @) G) 6)
h. Kendinizi bitkin hissettiniz? (1) 2) 3) 4) (B5) (6)
i. Yorgun hissettiniz? 1) 2) 3) 4) (B5) (6)
j. Sagliginiz sosyal aktivitelerinizi

sinirladi mi? (arkadaslarimizi yakin - (1) (2) (3) (4) (5) (6)
arkadaglarinizi ziyaret etmek gibi)

2.2. Scoring Rules SF-36 Health Survey

Scoring the 36-Item Health Survey is a two-step pro-
cess. First, precoded numeric values are recoded per the
scoring key given in Table S1. Note that all items are
scored so that a high score defines a more favorable health
state. In addition, each item is scored on a 0 to 100 range
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so that the lowest and highest possible scores are 0 and
100, respectively. Scores represent the percentage of total
possible score achieved. In step 2, items in the same scale
are averaged together to create the 8 scale scores. Table
S2 lists the items averaged together to create each scale.
Items that are left blank (missing data) are not taken into
account when calculating the scale scores. Hence, scale
scores represent the average for all items in the scale that
the respondent answered.

Table S1. Recoding Items

Item numbers  Response category * To recoded value of:

1,2,6,7,8,9a, 5> 100
9b, 9¢, 9d 4> 75
3> 50
2> 25
1> 0
3a, 3b, 3¢, 3d, 3e, 3> 100
3f, 3g, 3h, 3i, 3j 25 50
1> 0
4a, 4b, 4c, 4d, 5a, 2> 100
Sb, 5¢ 1> 0
10a, 10b, 10c, 6> 100
10d, 10e, 10f, 55 80
10g, 10h, 10i,10j 45 60
3> 40
2> 20
1> 0

* Precoded response choices as printed in the questionnaire

Table S2. Averaging Items to Form Scales

Scale Number After recoding per Table 1,
of items average the following items

Physical functioning 10  3a, 3b, 3¢, 3d, 3e, 3f, 3g, 3h, 3i, 3j

Role limitations due 4 4a, 4b, 4c, 4d,
to physical health

Role limitations 3 5a, 5b, 5¢
due to emotional

problems

Vitality (Energy/ 4 10a, 10e, 10g,10i
fatigue)

Emotional well- 5 10b, 10c, 10d, 10f, 10h
being

Social functioning 2 6, 10j
Bodily pain 2 7,8
General health 1, 9a, 9b, 9¢, 9d

2.3. Normative data and discriminative properties of
short form 36 (SF-36) in Turkish urban population

Table S3. Mean (SD) scores for eight variables of SF-36 for
women and men

Variables (Number) Women Men
(n=670) (n=609)
Mean + SD Mean + SD

Physical functioning (1279) 80.6 £21.7 87.2+17.1
Role limitations due to physical health 82.9 +28.6 89.8 +£19.3

Role limitations due to emotional 89.0 +22.5 92.8 + 15.1
problems (1279)

Vitality (Energy/fatigue) (1271)
Emotional well-being (1271)

63.4+13.7 65.7+11.9
70.1+11.4 71.0 £10.6
90.1 £12.9 91.7+12.8
81.0 £20.2 85.1 £ 16.4
69.1 £16.9 73.6 £14.9

Social functioning (1279)
Bodily Pain (1279)
General health (1279)

3. Treatment Satisfaction Questionnaire for
Medication 9 (TSQM-9)

3.1. TSQM-9 items

Instructions: Please take some time to think about your
level of satisfaction or dissatisfaction with the medication
you are being asked to assess. We are interested in your
evaluation of the effectiveness and convenience of the
medication over the last two to three weeks, or since you
last used it. For each question, please select the response
that most closely corresponds to your own experiences.

1. How satisfied or dissatisfied are you with the ability
of the medication to prevent or treat your condition?

01 Extremely Dissatisfied
02 Very Dissatisfied

O3 Dissatisfied

04 Somewhat Satisfied
05 Satisfied

06 Very Satisfied

07 Extremely Satisfied

2. How satisfied or dissatisfied are you with the way the
medication relieves your symptoms?

01 Extremely Dissatisfied
02 Very Dissatisfied
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(03 Dissatisfied

04 Somewhat Satisfied
5 Satisfied

06 Very Satisfied

07 Extremely Satisfied

3. How satisfied or dissatisfied are you with the amount

of time it takes the medication to start working?

01 Extremely Dissatisfied
02 Very Dissatisfied

O3 Dissatisfied

04 Somewhat Satisfied
05 Satistied

06 Very Satisfied

07 Extremely Satisfied

4. How easy or difficult is it to use the medication in its

current form?

01 Extremely Difficult
02 Very Difficult

O3 Difficult

04 Somewhat Easy
05 Easy

006 Very Easy

07 Extremely Easy

5. How easy or difficult is it to plan when you will use

the medication each time?

01 Extremely Difficult
02 Very Difficult

O3 Difficult

04 Somewhat Easy
005 Easy

06 Very Easy

07 Extremely Easy

6. How convenient or inconvenient is it to take the

medication as instructed?

01 Extremely Inconvenient

02 Very Inconvenient

03
04
05
0e
a7

Inconvenient
Somewhat Convenient
Convenient

Very Convenient

Extremely Convenient

7. Overall, how confident are you that taking this medi-
cation is a good thing for you?

01
02
a3
04
a5

Not at All Confident
A Little Confident
Somewhat Confident
Very Confident
Extremely Confident

8. How certain are you that the good things about your
medication outweigh the bad things?

01
02
03
04
a5

Not at All Certain
A Little Certain
Somewhat Certain
Very Certain

Extremely Certain

9. Taking all things into account, how satisfied or dis-
satisfied are you with this medication?

01
02
03
04
05
0e
a7

Extremely Dissatisfied
Very Dissatistied
Dissatisfied
Somewhat Satisfied
Satisfied

Very Satisfied
Extremely Satisfied

3.2 The validated Turkish version of TSQM-9

Talimatlar: Bu klinik ¢alismada kullandiginiz ilag hak-
kindaki memnuniyet veya memnuniyetsizlik diizeyiniz
tizerine diisiinmek i¢in liitfen zaman ayirin. Son iki ila {i¢
hafta boyunca veya son kullaniminizdan beri ilacin etkin-
ligi, yan etkileri ve kullanim kolaylig1 hakkindaki degerlen-
dirmeniz ile ilgileniyoruz. Her soruda, deneyimlerinize en
yakin yanitin yanina liitfen bir onay isareti koyun.
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1. flacin rahatsiziginizi énleme veya tedavi etme yet-
isinden ne 6l¢iide memnunsunuz veya degilsiniz?

01
02
03
04
a5
0e
a7

Hi¢ Memnun Degilim

Yogun Olgiide Memnun Degilim
Memnun Degilim

Biraz Memnunum

Memnunum

Cok Memnunum

Olduk¢a Memnunum

2. Tlacin semptomlarinizi giderme yonteminden ne
o6l¢ide memnunsunuz veya degilsiniz?

01
02
a3
04
a5
0o
a7

Hi¢ Memnun Degilim

Yogun Olgiide Memnun Degilim
Memnun Degilim

Biraz Memnunum

Memnunum

Cok Memnunum

Olduk¢a Memnunum

3. Ilacin etki gostermeye baslamasina kadar gecen va-
kitten ne 6l¢iide memnunsunuz veya degilsiniz?

01
02
a3
04
a5
0o
a7

Hi¢ Memnun Degilim

Yogun Olgiide Memnun Degilim
Memnun Degilim

Biraz Memnunum

Memnunum

Cok Memnunum

Olduk¢a Memnunum

4. Su anki haliyle ilac1 kullanmak ne 6l¢iide kolay veya
ne ol¢tide zor?

01
02
a3
04
a5
06
a7

Oldukg¢a Zor
Cok Zor

Zor

Biraz Kolay
Kolay

Cok Kolay
Oldukga Kolay

5. Her seferinde ilac1 ne zaman kullanacaginiz1 plan-
lamak ne kadar kolay veya zor?

01
02
03
04
a5
06
a7

Oldukg¢a Zor
Cok Zor

Zor

Biraz Kolay
Kolay

Cok Kolay
Oldukg¢a Kolay

6. Ilacin talimatlarda belirtildigi tizere kullanimi ne
olgiide kolay veya zor?

01
02
03
04
a5
06
a7

Kullanimi Oldukg¢a Zor
Kullanim1 Cok Zor
Kullanimi Zor

Kullanimi Biraz Kolay
Kullanimi Kolay
Kullanimi Cok Kolay
Kullanimi Oldukg¢a Kolay

7. Genelde, bu ilac1 kullanmanin sizin i¢in iyi olduguna
ne kadar giiveniyorsunuz?

01
02
a3
04
a5

Pek Giivenmiyorum

Az Olgiide Giiveniyorum
Biraz Gliveniyorum

Cok Giiveniyorum

Oldukg¢a Giiveniyoru

8. Tlaciniz hakkindaki iyi noktalarin kétii noktalardan
agir geldiginden ne kadar eminsiniz?

01
02
a3
04
a5

Pek Emin Degilim
Az Olgiide Eminim
Biraz Eminim

Cok Eminim

Olduk¢a Eminim

9. Biitiin noktalar1 g6z 6niine alindiginda, bu ilagtan ne
o6lgiide memnunsunuz veya degilsiniz?

01
02

Hi¢ Memnun Degilim
Yogun Olgiide Memnun Degilim
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03 Memnun Degilim
(J4 Biraz Memnunum
05 Memnunum

06 Cok Memnunum

7 Olduk¢a Memnunum

3.3. Subscales and Scoring

The TSQM-9 examines different aspects of treatment
satisfaction and has 9 items in four subscales, including
effectiveness (1-3), convenience of use (4-6), and over-
all satisfaction (7-9). 1-6 and 9th items are scored from 1
(strongly disagree) to 7 (strongly agree), and 7th and 8th
items are scored from 1 to 5.

The sum of the scores of each subscale is displayed as
a number from 0 to 100. To calculate this, the sum of the
scores for each subscale minus the number of items in that
subscale is divided by the difference between the maxi-
mum and minimum possible scores for that subscale, then
multiplied by 100.

Subscale score:

(Sum of sub-scale items scores-number of subscale
items/(Possible range of raw score))X100

Total Score:

(Sum of all items scores-9 /50) X100
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