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Abstract

Objective: Varying outcomes regarding the quality of life (QoL) have been reported
in patients with congenital adrenal hyperplasia (CAH). To assess the impact of
adherence rate to medical therapy regimens on QoL in patients with CAH.
Patients: Adolescents and adults aged 15-72 years with CAH due to 21-hydroxylase
deficiency at Karolinska University Hospital, Stockholm, Sweden.

Measurements: QoL was assessed using the Addison QoL (n=72) and RAND
36 questionnaires (n = 75). Adherence to therapy regimens was measured using the
Adherence Starts with Knowledge questionnaire (ASK-12). Associations between
Qol, type of glucocorticoid therapy prescribed and ASK-12 results were examined.
Results were compared to reference RAND 36 data obtained from a representative
sample from the general Swedish population.

Results: A good adherence rate to therapy regimens and a younger age were
key factors for a better QoL in study participants with CAH. Younger patients on
hydrocortisone and with good adherence had higher RAND 36 scores than older
patients on prednisolone independently adherence. Participants with classic CAH
(both the salt-wasting and simple virilizing form) reported higher QoL than those
with nonclassic CAH. Patients with CAH, especially nonclassic, more frequently
reported an impaired QoL than the general population, especially regarding limita-
tions related to body pain, vitality and mental health.

Conclusion: A poor adherence rate to therapy regimens, rather than type of
glucocorticoid was associated with impaired QoL in adolescents and adults
with CAH.
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1 | INTRODUCTION

Congenital adrenal hyperplasia (CAH) is a rare endocrine disorder of
adrenal steroid biosynthesis and is characterized by impaired cortisol
synthesis, hypoaldosteronism and hyperandrogenism.™? Life-long
oral glucocorticoid supplementation is essential for patients with
classic CAH, including the salt-wasting (SW) and the simple virilizing
(SV) forms.* As standard glucocorticoid supplementation cannot en-
tirely mimic the normal circadian cortisol rhythm, supraphysiological
doses are often needed to reduce excessive levels of androgen,
which can lead to long-term adverse effects.® In nonclassic (NC) CAH,
which is the milder form of the disorder, glucocorticoid supple-
mentation is not vital but is often used to control the symptoms of
excessive androgen levels.*

Impaired quality of life (QoL) and psychological morbidity have
been more frequently observed in patients with adrenal insufficiency
than in normal populations.” Studies investigating health-related
outcomes including QoL in patients with CAH have shown conflicting
results. Some have reported poor Qol, while others have reported
better, similar, or only mildly impaired QoL in patients with CAH
when compared with controls or the general population.®™”

Patients' nonadherence to medical therapy regimens is a pre-
valent and persistent healthcare problem for healthcare providers.
External factors, such as the healthcare system, therapy character-
istics, duration of the disease and internal factors including patients'
attitudes and beliefs regarding medication can all affect ad-
herence.’ ' An earlier retrospective, matched cohort study found
that patients with CAH had higher mortality and depression rates and
lower treatment adherence rates than matched controls.**

To understand the impact of adherence and type of glucocorti-
coid regimen on physical, mental and emotional health and social
functioning in patients with CAH, several factors need to be studied.
The aim of the present study was to assess the impact of adherence

rates and therapy regimens on QoL in patients with CAH.

2 | MATERIALS AND METHODS

2.1 | Subjects
The investigated cohort comprised 75 adolescents and adults aged
15-72 years with CAH. They were recruited from the Department of
Paediatric Endocrinology at Astrid Lindgren Children's Hospital, De-
partment of Endocrinology and the Department of Gynecology and
Reproductive Medicine at Karolinska University Hospital, all in
Stockholm, Sweden. A detailed description of the cohort has been
previously published.**

In total, 54%, 23% and 23% of participants had the SW, SV and
NC phenotypes, respectively. Seventy-seven percent had the classic
form of CAH (SW and SV phenotypes). All had a 21-hydroxylase
deficiency.

The subjects were divided into two age groups; adolescents and
young adults <30 years of age (age group 1) and adults >30 years of

age (age group 2), respectively. The cutoff of 30 years was used in
accordance with several other CAH studies.'* %’

The two types of glucocorticoids prescribed were prednisolone
and hydrocortisone. In addition, the majority of participants were also
prescribed mineralocorticoid replacement therapy. QoL was mea-
sured using self-reported questionnaires.*®*’

The study was approved by the Regional Ethics Committee in

Stockholm, Sweden. All participants provided written informed consent.

3 | QUESTIONNAIRES

3.1 | Measurements of quality of life
The Addison Quality of Life (AddiQoL) questionnaire has previously
been used to assess QoL in patients suffering from adrenal in-
sufficiency.'® The questionnaire consists of 30 items divided into
the subscales Fatigue, Symptoms, Emotions and Miscellaneous.
AddiQolL, established by the European consortium EURADRENAL,
has been translated into several European languages and tested in a
multicenter study to ensure construct validity and reliability.*® Each
question is responded to by giving a score ranging from 1 to 4. A
total score is obtained by adding together the scores of all the
questions (total score range 30-120). Higher scores indicate a
better QoL. AddiQoL consists of four subscales; Fatigue includes
questions about general health and daily activities, Emotion assesses
emotional health, Symptoms assesses physical symptoms and con-
cerns about health and Miscellaneous includes questions about sleep
and feelings when waking up. The item “| am satisfied with my sex
life” was excluded from the total score due to a low response rate.

The 36-item Short-Form Health Survey (SF-36) is one of the
most commonly used instruments to assess health-related quality of
life. A version of the original instrument is available as RAND 36-Item
Health Survey (RAND 36) and has not been specifically designed for a
particular disease or treatment group.’”?° RAND 36 is a validated
multidimensional instrument that allows for self-reported scores of
physical, mental and emotional wellbeing and contains 36 questions
measuring both positive and negative health status.'®

Eight subscales are included in RAND 36. The scale for Physical
functioning (PF) measures work-related problems or difficulties per-
forming other daily activities in the last 4 weeks. Role function/Physical
(RP) includes questions regarding physical functioning and Pain (BP)
addresses the amount of pain experienced and limitations caused by
body pain. General health (GH) measures a subjective evaluation of
general health status. The items included in the Vitality (V) subscale
address feelings of energy and tiredness. The Social functioning (SF)
subscale considers limitations to social activities. The Role functioning/
Emotional (RE) subscale includes items on emotional functioning, while
the subscale for Mental health (MH) includes questions about feelings
of depression and nervousness. Finally, an item has been added re-
garding the experienced change in health; it asks respondents to
compare general health now to 1 year ago and it is not included in one
of the eight dimensions. Minor differences exist between the two
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instruments RAND-36 and SF-36 in the scoring procedures for two of
the eight subscales.’’ Reference data were obtained from a re-
presentative sample of the Swedish population (n = 1378), aged 15-75
years, that is commonly used as a control population.??

3.2 | Measurements of therapies

Therapies prescribing prednisolone, hydrocortisone, or no treatment
were compared, after which type of glucocorticoids were compared.
The hydrocortisone-equivalent dose was calculated based on the
following formula; 1 mg of prednisolone =4 mg hydrocortisone.”*
Thereafter, hydrocortisone-equivalent dose and number of doses per

day were analyzed.

3.3 | Measurements of adherence

Adherence Starts with Knowledge (ASK-12) is a validated instrument
that includes a 12-item scale with three adherence-related subscales;
Behaviour (five items), Health beliefs (four items) and Inconvenience/
forgetfulness (three items). Higher scores indicate lower adherence
rates. A total score of ASK-12 <22 was categorised as a good ad-

herence rate and 222 was categorised as a poor adherence rate.?*?°

3.4 | Statistical analysis

Results are presented as the mean +SD or median (interquartile range
[IQRY]) according to the underlying distribution or group size. Comparisons
between the two groups were made using the t test and one-sample t
test when data were normally distributed, otherwise the Mann-Whitney
rank-sum test was used and the median and IQR were reported. When
continuous variables were compared in three groups, a one-way analysis
of variance (normal distributions) was used. When a statistical significance
was found, a posthoc analysis was performed using Scheffé's test,
otherwise, the Kruskal-Wallis test was used. x2 test was used in fre-
guency table calculations and Fisher's exact test was used when the
expected frequency was small (<5). General linear models were per-
formed to examine the associations between total QoL scores and phe-
notype/therapy regimen while controlling for potential covariates.
Correlations between variables were assessed using linear regression
analysis. All tests were two-sided and statistical significance was set at
p <.05. Statistical analyses were performed using SPSS for Windows
version 22 (SPSS).

4 | RESULTS

The cohort consisted of 75 patients with CAH aged 15-72 years an-
swering QoL questionnaires; AddiQoL and RAND 36. Table 1 presents
the clinical characteristics of the study population. Seventy-one partici-
pants answered both questionnaires—95% of the entire cohort.

All female patients with SW CAH had had genital surgery in the
neonatal period (n=15). Among women with SV CAH some had not
undergone surgery. A comparison of QoL in relation to surgery is difficult
as the frequency of genital surgery is related to the severity of CAH. The
number of patients in this cohort was however small and did not allow for
a statistical assessment concerning genital surgery and QoL.

Thirty-one (41%) of the adult participants were living with a
partner while 20 (27%) were living alone, with significantly lower
AddiQoL and RAND 36 scores compared with those living with a

partner (data not shown).

4.1 | AddiQol total score

The clinical scores of patients who completed the questionnaire
AddiQoL which includes 29 items are presented in Table 2. The
questionnaire was completed by 95% of the total cohort (a total of 71
patients, 56% male; form of CAH: 50% SW, 25% SV and 25% NC).

411 | Gender, phenotypes and age groups

A clear gender difference was found, with higher total scores in males
than in females (p =.01). There was a tendency for NC participants to
have lower AddiQoL scores than those with SW or SV CAH. The
posthoc analysis revealed no significant difference between the dif-
ferent phenotypes of CAH. When SW and SV (both classic CAH)
participants were compared with NC participants, higher total Ad-
diQolL scores were found in those with classic CAH. When adjusted
for gender, however, these differences were not statistically sig-
nificant. When comparing participants <30-years-old with those who
were >30 years old, significantly higher AddiQoL total scores were

found in the younger group.

41.2 | Glucocorticoid therapy

Glucocorticoids were prescribed to 92% of participants. Forty-one (58%)
were prescribed prednisolone treatment, 24 (34%) were prescribed hy-
drocortisone treatment and 6 (8%) were not prescribed any glucocorti-
coid treatment. No significant differences in AddiQoL total scores were
found when these two glucocorticoid therapy options were compared.
No associations between AddiQoL scores, equivalent dose of HC per day

and number of doses per day were found.

4.2 | AddiQol subscores

421 | Gender and phenotypes
We found gender differences in the subscales Emotions, Symptoms and
Miscellaneous with higher scores found in male participants. There were

no gender differences found in the fatigue subscales. Participants with
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Miscellaneous

FIGURE 1 (A) Addison Quality of Life
(AddiQol) subscales divided into phenotypes. (B)
AddiQoL subscales divided into poor and good
adherence rates. *p <.01

CAH
phenotype
W Salt-wasting
B Simple virilizing
B Nonclassic

Sub-score AddiQoL (mean)

Fatique

Emotion

Symtoms

Miscellaneous

Adherence
rate

W Good
M Poor

0 10 20 30

Sub-score AddiQoL (mean)

the SW form of CAH reported higher scores on the Miscellaneous sub-
scale as well as a tendency towards higher scores on the Emotions
subscale than those with the NC form of CAH (Figure 1A). When com-
paring classic CAH participants with NC CAH participants, higher Emo-
tions and Miscellaneous scores were found in those with the classic
phenotype.

422 | Therapy adherence rates and QoL
Sixty-seven participants, that is, 89% of the entire cohort, completed both
the ASK-12 and the AddiQoL questionnaires (Table 3). The total scores of
AddiQoL were significantly lower in participants with poor adherence
rates than in participants with good adherence rates (78.6 vs. 89.2,
p =.001) (Figure 1B).

No differences were found when checking for gender, age group,
phenotype, or glucocorticoid therapy.

No other scores differed for the adherence-related subscales for
behavior, health beliefs and inconvenience/forgetfulness (data not
shown).

Fifty-seven (79%) of participants answered the question regarding
sexual issues. When including this item, similar gender differences, with
slightly higher scores in the males, were found, but there was no differ-
ence between the phenotype groups (data not shown).

Linear regression analysis showed that a good adherence rate in
combination with a younger age affected the total sum of AddiQoL
by increasing scores. No such association was found for gender or
type of glucocorticoid therapy (data not shown).

4.3 | RAND 36 total score

Table 4 presents the clinical scores of patients who completed the
questionnaire RAND 36, which was completed by 75 participants, that is,



673

WILEY

EKBOM ET AL.

"9dualaype/dnoid a3y s} X ‘d

*ok kK

‘9ouaJaype/Adesay] 4s91 X ‘d

EEES

‘duasaype/adAjousyd ‘1591 X ‘d,, ‘ddualaype/iapusd) 13} X ‘d,

159} Nx in

‘92uaJaype 3uedwod 3533 3 juspuadspul ‘d,

‘Suizijuia ajdwis ‘AS ‘Builsem-}jes ‘M\S ‘UOIIBIASP pJepuels ‘s ‘dissejpuou ‘DN ‘a8uel ajijienbisjul Y| 2417 JO Aji[enD uosippy “JODIPPY :Suoljeinaiqqy

's}insaJ juediyiusis Ajjedi3sijels a3edipul pjoq ul sanjeA 230N

ueaw
(o) (¢'812) S'0LY (8°'T8T) 8'809 (86T) €45 00’ (7'eT) 8'€L (8°01) 2'98 (€€T) €8 ‘sieak og < vwm@wLOUm |30l
(@s) uesw

3 yAo) (TevT) L'26S (9'86) 8689 0’ (021) 7199 —a €0 (LT1) €v8 (S'6) 8°€6 €0 (C11) ¥'06 ‘s1eak O¢ 5 pasy ‘a.10ds [ejo)
11/0T 9¢/vT LE/VE ¢T/01 £2/81 6€/8C sieah Og < pasy/sieak g s pady
sdnoi8 a8y

(as) uesw
4 (6°G9T) 665 (L'€ET) T'LLY (T'ovT) £299 S0 (Tv1) T18 (6) 116 (€1) 158 ‘9UO0S111000IPAH ‘91035 [ej0]
(s) uesw

- T (6'S6T) 6'€2S (8'%9T) 029 12 (684T) 8885 - <o’ (cer) 6'LL (cer) 248 € (T1) 988 ‘MS ‘au0|osIupaid ‘8105 [e30]
S/€T ce/LT £LT/0% 9/€T 81/9¢C vC/6€ SuosI}I020IpAy /aUojosIUpa.d
AdbJay3 p1021310200n[9

LO° (r'e0z) L'2hy (S'¥0T) £'0T9 (¢'8L1) ¥'92S S00° (8v1) 1'2L (€9) 6v8 (6€T) 08 (@s) uesw DN ‘2403s |30

8 (6'TET) 619 (¥'v91) 8°LE9 (£'15T) TTE9 L (6€T) 98 (9'17) v'88 (6'1T) £'£8 (@s) uesw ‘AS ‘21025 [ejo

b 80 (8'102) €'5¥S (#'8ST) 6659 T (TeL1) TvE9 —a 0’ (LzT) T08 (STT) 606 10 (c'zT) 988 (@s) ueaw ‘MS ‘2.103s |30
£/5/6 L/21/1€ ¥1/L1/0v 8/S/6 L/€1/ST GT/81/¥€ (ON/AS/MS) adAjousyd

8€0’ (8'8T2) TSLY (E'YST) ¥'629 (€£8T) 9948 10° (OvT) LEL (¢6) 8's8 (s2T) £'18 (@s) uesw ‘sjewsy ‘@103s |e30]

8 60° (1'897) £'895 (£°TST) 099 12 (8ST) £'8€9 «G 1€0° (S€T) £28 (STT) LT6 10° (cc1) 888 (@s) ueaw ‘sjew ‘3.103s |ej0]
6/TT 0c/0€ 6¢/ty or/ct 61/9¢ 62/8¢ (Sleway/ajew) Jopuan

L00’ (C'Té1) L'82S (¢sT) L°L¥9 (e'TLT) €19 100 (S€T) 982 (60T) T'68 (62T) LS8 (@s) ueaw ‘2.03s |ejo)
1C 0S 174 [44 14 L9 (u) s1amsue o JaquinN
qd d lood poon d [\ od . lood poon d [\ 934 2dUdIBYpPY
9€ puey 700!PPY

sdnoJ3

a3e pue saidesay) p1od1340202n|3 ‘sadAjousyd “Uspuagd ‘9jel aduasaype Jood pue poo3 ojul paplAIp eisejdiadAy jeualpe |ejiuaduod ypm sjualjed ul $2102s 9 ANVY pue 1oDIppY € 3719V 1L



EKBOM ET AL.

WILEY

674

910

0

€T

60°

IN/H
/d.d

(00T-0) 0S
(:52-0) SL

(:00T-52) 00T

(00T-6T1) 529
(:€9-52) €9

(.00T-£9) 00T

(00T-¥5) 5’18

(.G£-G€) 8L

(oot) 00T

(001-59) 526

(9£2) v6¥

(/1) ¥

(T91) 5SS

(0/2) T

(.¥€€-88T) ¥EE

(:899-T¥¥) 899

(8'£22) €715

(€/€) 9

Adesayy oN

r

H/d
d

Fx

60

90

LO°

H/d d

(00T-£9) 00T
(001) 00T

(00T-5£) 00T

(00T1) 00T
(00T-+9) 00T

(00T-88) 00T

(00T-88) 00T

(00T-66) 00T

(00T-£6) 00T

(00T-56) 00T

(T£2) 081

(o/e) €

(¥0T) 989

(9/87) T

(£TL£-029) 5989

(95£-529) 62L

(T'ovT) £299

(9/12) LT

3UOSI}020JpAH

(0ooT-€€) 00T
(001-52) 56

(00T-8¢€) 5'T6

(001-52) 00T
(001-€9) 52

(001-99) 00T

(00T-£9) 00T

(00T-58) 00T

(66-9£) S'T6

(001-58) 6

(981) 165

(LT/L7) vE

(evT) ST9

(s/€) 8

(60£-%9¥) 5099

(£eL-6¥5) £99

(¢LLT) T'S6S SO’

(¢z/07) Ty

auojosiupaid DN
/4D

Fx

ON
/40

*x

LO°

80’

90

ON
/40

r

910

8T

LT

T

ON
/NS
/MS
d

*

(001-0) 00T
(00T-£€1) 00T

(00T-¥¥) 00T

(001-52) 00T
(00T-€9) S£

(001-99) 528

(00T-€9) S£

(00T-08) 06

(00T-96) 00T

(00T-58) 56

(T'102) TvES

(ot/z) zt

(F'12T) 5'9€5

(€/2) s

(089-9.¢€) 615

(669-L9¥) 5°509

(S°£LT) 8'7ES

(ET/¥) LT
ON

(00T-26) 00T
(001) 00T

(00T-69) 00T

(00T-6) 00T
(:00T-SZ) 00T

(00T-£9) 00T

(00T-69) 00T

(001-88) L6

(001-94) 56

(00T-¥8) 56

(5°09T) S°9£5

(€/8) 1T

(T'es) eveL

(0/9) 9

(:669-619) 669

(ovL-86Y) £99

(9'15T) T'TEY

(e/v1) LT

NS

(00T-£9) 00T
(001-05) 00T

(00T-69) 00T

(00T-65) 00T
(001-£9) 88

(001-58) 00T

(00T-52) 00T

(00T-56) 00T

(00T-£8) 56

(00T-58) 00T

(1'€22) 6965

(£/11) 81

(671T) €699

(8/5T) €2

(S¥£-08Y) 60L

(9S£-€09) LTL

(r'eLT) S'LE9

(ST/92) v

MS

(¥oI) uepaw
8 ¢ (00T-£€) 00T ‘leuonjows 3|0y
(00T-T€) 00T  (4DI) Uelpaw ‘sjewsay
(00T-5£) 00T (4OI) uvelpaw ‘slejn
(401) uerpaw
€ 8 (00T-%S) 00T ‘uorpduny 3|0y
(00T-£9) 88 (¥OI) ueipaw ‘sjeway
(00T-S2) 00T (4OI) uelpaw ‘sjey
(401) uepaw
20 T (00T-SZ) 00T ‘Bujuofiouny [eog
(00T-58) 00T  (4DI) Uelpaw ‘Sjewsa4
(00T-58) S6 (¥OI) uelpaw ‘ajejy
(¥01) velp
-aw‘Sujuoduny
10 £ (00T-58) S6 |ea1sAud
(@s) uesw
¥ (9'86T) T'€LS ‘21025 B30
/W) u
(0z/12) ¥ ‘SI9MSUE JO JaquinN
sieak
0€ < Z dnou8 a8y
(@s) uesw
49 € (021) 2199 ‘31025 [e30.
(4/W) u
(T1/€2) € ‘slamsue Jo JaquinN

siedh
0€ 5 T ‘dnoud a3y
(£T£-08%) ¥99  (4DI) Uelpaw ‘sjewa4

(0S£-69S) 00L (¥OI) velpaw ‘aje|n

(@s) uesw
T (€2L1) €19 ‘31025 [e30|.
(/W) u
(T€/¥¥) SL ‘SISMSUE JO JaquinN
(dnou8 (/W) d lejol
a23e) d

Adesay) ou Jo Adesay) p1o21340202n|3 ‘sadAjouayd ‘sdnou3 o3e ‘Uspuad ojul papiAlp eise|disadAy jeusspe |e3ua3uod yum sjuaijed Ul s2402s 9 ANVY & 314V .L



675

WILEY

EKBOM ET AL.

‘a3e oy pajsnipe |N1D—d,,, 19puad Joj palsnlpe |NTD—d,, 1531 N SI|[EAM-|EYSNUd/2ouelieA Jo sisAjeue—d,

'159)1 N ASUYAA-UUEBIA/1SD] Juspuadapul—d

4Ol 3|puadiad G,

‘3uipsem-yjes ‘MS Buizijuia sidwis ‘AS

‘uoljelIAap pJepue)s ‘qs ‘auojosiupald ‘d ‘Adesayy ou ‘] N dIssepuou ‘DN ‘ajew ‘| 98ued ajidenbiajul “YO| {opow Jeaul| paziesauas ‘|1 BUOSILI0d0IPAY ‘H Bleway ‘4 {HYD JO WI0J JISSed ‘4D [SUolIeIARIgay

's}insaJ juediyiusis Ajjedi3sijels a3edipul pjoq ul sanjeA 230N

[ (.05-52) 05 A (58-09) S'4L (58-S¥) 09 S0 T (59-5¥) SS (.68-565) S8 (56-5) 08 ($8-5%) 59 (401) uepaw ‘sjewa4
z (.58-07) 58 T (5£6-5779) S8 (8'88-€°9%) §°£9 g [ (68-€99) 6°'ZL  (8'88-S¥) STL  (56-8'8S) S8 (8'€6-55) 528 (4DI) vetpaw ‘sle
(40I) uelpaw
80" (S/8-8'€h) 'LL z0 (56-09) 58 (58-5¥) 59 ¥0 80 (STL-SLY) 09  (S/8-S'LP) 08 (56-572S) 58 STO° (06-09) 5L ‘Uieay [esausD
T (.55-€€) §§ z  (00T-9£) 00T (00T-89) 06 [0} T (06-595) 82 (:06-89) 06 (00T-82) 00T (00T-89) 06 (4DI) velpaw ‘sjeway
6 (.08-0£) 08 6 (00T-08) 00T (00t-2£) 00T z 4 (s6-22) 6L (00T-5'69) 56 (00T-S'£8) 00T (00T-5°82) 00T (401) uepaw ‘e
(40I) uepaw
€ (001-S6¥) S ¢ (00T-08) 00T  (00T-569) 6 100 910 (56-€9) 8L (00T-69) 06 (00T-58) 00T 10° 1" (00T-8Z) 00T ‘uted Apog
8 (:05-0T) 0§ G (8'8/-8'8€) §°£9 (S£-0%) SS 80" T (579-5€) Sp (:55-0%) SS (08-0%) S (5£-0v) SS (4DI) velpaw ‘sjewad
14 (.S¥-ST) S¥ € (08-09) 0L (8'8£-5%) 9 T T (€TL-5TU Sy (€TL-8'€P) 59 (€'78-09) 2L (08-€9%) §°£9 (4DI) velpaw ‘sjep
T (ST8-8€T) 'Ly T (08-09) O£ (5£-0v) S5°T9 G000 900"  (§T9-S€) St (0£-S2v) §9 (08-55) S 80 60" (08-5%) 59 (401) uepaw ‘AjenA
[ (.95-02) 95 6 (€8-19) 99 (68-05) 89 T € (08-8¢) 95 (¥9) ¥9 (c6-2S) 08 (88-25) ¥9 (4DI) vetpaw ‘sjeway
z (.89-%9) 89 6 (¢6-9£) 8 (96-89) 98 20 € (89-55) 99 (88-59) +8 (96-57) 88 (c6-89) ¥8 (4DI) vetpaw ‘vle
(40I) uelpaw
T (0L-L¥) 99 s (¢6-89) v8 (¢6-99) 28 100 €00’ (¢L-29) 95 (88-19) 8 (c6-02) 88 T L00°  (26-19) 08 ‘U3eay [e3usiN
€ (0) 0 £ (00T-€0S) §€8 (0oT-€€) 00T € 4 (00T-0) 00T (00T) 00T (0oT-€€) 00T (00T-€€) 00T  (4DI) Uelpaw ‘Sjeway
3 (.00T-0) 00T 8 (00T-5€8) 00T  (00T-T'SZ) 00T 4 14 (00T-8) 599 (00T-65) 00T (oot) 00T (00T-5£) 00T (4DI) velpaw ‘sjep
AIN/H Adesayy oN H/d H/dd  2uosiiod0ipAH auoosiupald  ON DN ON  ON ON AS MS (dnos8  (4/W) d |e3oL
/d .d et /4D /4D /4D /AS age) d
wed o d d /Ms
d

(penupuod) ¢ 374dVL



&‘—Wl LEY

EKBOM ET AL.

the entire cohort (59% male; form of CAH: 54% SW, 23% SV and
23% NC).

4.3.1 | Gender, phenotype and age group

There was a slight gender difference in the RAND 36 total scores with
higher scores found in males. No difference in total scores was found
when SW, S and NC CAH were compared. However, participants with
classic CAH reported higher RAND 36 total scores than those with the
NC form of CAH once adjusted for gender or age.

A difference between age groups was found with higher scores
seen in participants <30 years old (p=.02). In the younger group,
which included adolescents and young adults, participants with
classic CAH had significantly higher total scores than those with NC
CAH (p =.016). The posthoc analysis confirmed that there were dif-
ferences between the phenotypes (data not shown).

4.3.2 | Glucocorticoid therapy

Glucocorticoid therapy was prescribed to 92% of participants.
Forty-two (56%) were prescribed prednisolone treatment and 27
(36%) were prescribed hydrocortisone treatment, while 6 (8%) were
not prescribed any glucocorticoid treatment. When we analyzed the
entire study group, slightly higher scores were seen in participants
treated with hydrocortisone than in those treated with prednisolone.
However, no such differences were found when adjusted for age or
comparing the age groups separately. We found no associations be-
tween RAND 36 score, hydrocortisone-equivalent dose of gluco-

corticoid and number of doses per day when adjusted for age.

44 | RAND 36 subscores

441 | Gender and phenotypes
Significantly lower mental health scores were found in female parti-
cipants than in males. There were no differences in physical
functioning, social functioning, role function, role emotional function,
body pain, or general health scores with regard to gender.
When comparing phenotypes, higher scores were found in mental
health, vitality and body pain in participants with the SW form
of CAH.

Participants with the classic form of CAH demonstrated higher
scores in mental health, vitality, body pain and general health than

NC participants.

4.4.2 | Glucocorticoid therapy

When we analyzed the entire study group and comparing gluco-
corticoid therapy regimens, significantly higher physical functioning,

social functioning and general health scores were found in
participants who were prescribed hydrocortisone treatment.
When assessing males and females separately, we found higher
physical functioning scores in males and females receiving
glucocorticoid treatment than those who were not. No other differ-
ences in role function, role emotional function, or body pain were
found.

4.4.3 | Adherence rate and QoL
Seventy-five participants, that is, the entire cohort completed both
the ASK-12 and the RAND 36 questionnaires (Table 3). The total
scores for RAND 36 were significantly lower in participants with poor
adherence rates than in those with good adherence rates (p =.007),
with no difference was found between genders.

General linear regression analysis showed that younger patients
on hydrocortisone and with good adherence had higher RAND 36
scores than older patients on prednisolone independently adherence
(p=.03). No other differences were found when adherence was

compared to gender, phenotype and therapy.

4.4.4 | RAND 36 and the normal population

Overall, study participants with CAH showed an impaired health
profile when compared to the general Swedish population (p <.05),
in particular in regard to limitations related to vitality, role
emotional functioning and mental health in patients with NC CAH
(Figure 2).

5 | DISCUSSION

Adherence to medical therapy regimens is a central issue due to the
significant key role it plays in achieving satisfactory results when
treating patients with CAH.*® This study shows that adherence rates
were associated with QoL in adolescents and adults with CAH. This
has not been highlighted as a key factor of QoL in patients with CAH

before.”132¢

5.1 | Adherence rate and QoL

An important clinical question to consider when treating patients
with CAH is how much adherence is enough to obtain the full
treatment benefits of cortisol.?” It is well known today that patients
living with a chronic disorder commonly have a medication adherence
of around 50%-70%">'* and nonadherence has been shown to
contribute to poor health outcomes including impaired QoL.** This is
in line with our results with a poor adherence rate to therapy regi-
mens as a key factor for impaired QoL in adolescents and adults
with CAH.
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FIGURE 2 RAND SF-36 domain scores in patients divided into the severity of congenital adrenal hyperplasia and age groups compared with
general Swedish population SF-36 data BP, body pain; GH, general health; MH, mental health; PF, physical functioning; RE, role, functioning/
emotional; RP, role functioning/physical; SF, social functioning; VT, vitality. PF: p <.05 A versus B; A versus C; BP: p <.05 A versus B; GH:

p <.05 A versus D; A versus E. VT: p <.05 A versus C; A versus D; A versus E; SF: p <.05 A versus B; A versus D; A versus E; RE: p <.05 A versus

C; A versus E; MH: p <.05 A versus C; A versus E

5.2 | Adherence rates, therapies and QoL
The most effective form of glucocorticoid therapy in adolescents
and adults with CAH is still being discussed.?®?? Hydrocortisone has
a short plasma half-life, which means that multiple doses are re-
quired throughout the day to achieve sufficient cortisol levels.*°
Prednisolone may be beneficial in patients with low adherence as it
only requires one or two doses daily, due to its longer plasma half-
life.>* Therapy factors such as doses per day and long-acting effects
have been named as possible reasons for poor adherence rates.
However, our results show no difference in adherence rates be-
tween patients on prednisolone and patients on hydrocortisone,
which is in line with some previous studies but not all.>***? One
explanation for this might be that the general care of patients is of
importance and this may differ between medical treatment units,
while patients participating in our study were recruited from a single
university hospital. Regular practical CAH training sessions with the
aim of improving patients' understanding of the benefits of medi-
cation as well as increasing their knowledge of the high-risk nature
of their illness are possible factors that have contributed to our
results.**°

Fluctuating cortisol and adrenal androgen levels may have an
impact on QoL and several studies have shown different results
regarding treatment regimens.’®?? Additionally, patients with
impaired QolL, poor disease control and low adherence rates are
sometimes prescribed a more potent glucocorticoid with a longer
half-life, which makes it difficult to understand the relationship
between cause and effect.® However, AddiQoL scores did not
differ between therapy regimens in this study, which is consistent

with a recently published Cochrane review?® that concluded that
uncertainty remains regarding the most effective form of gluco-
corticoid replacement therapy in both child and adult CAH pa-
tients when it comes to QoL and the prevention of different
specific disease complications.?® Our results from the non-
disease-specific QoL questionnaire RAND 36 showed higher
scores in three of the subscales in participants treated with hy-
drocortisone, which is in line with some studies showing that
hydrocortisone treatment has a lower negative impact on QoL
than other glucocorticoid regimens.”® However, we found no
such difference in those aged over 30 years, which may be ex-
plained by health-related issues and long-term side effects of

glucocorticoid treatment.’?®

5.3 | Gender and QoL

Male participants in our study showed higher or slightly higher QoL
scores than females in both the AddiQoL and RAND 36 questionnaires.
Conflicting results of self-reported QoL data have frequently been re-
ported for males and females with CAH. It is possible that the impact of
androgen exposure affects men, women, boys and girls differently. Girls
with SW and SV CAH are born with varying degrees of prenatal vir-
ilization and additionally, the increasing androgen exposure due to lack of
treatment or undertreatment may negatively affect QoL.>>* However, in
children, QoL scores have not been reported to differ by gender.® A
recently published study on males with CAH reported their QoL scores to
be comparable with normative populations and higher than patients with
another chronic illness.'”
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5.4 | Phenotype and QoL

When comparing the phenotype groups of CAH once adjusted for gen-
der, we found a difference in the RAND 36 total scores, with better
scores found in participants with the classic form of CAH. This may seem
counter-intuitive at first but it is in accordance with previous studies
where patients with NC CAH have reported worse QoL than those with
classic CAH, despite NC CAH being considered a milder form of the
disorder. The reason for this has been hypothesized to be due to the later
diagnosis of patients with NC CAH.>” They may suffer symptoms of
androgen exposure before receiving a diagnosis and they may experience
being diagnosed as more negative and difficult to adjust to than those
with classic CAH who are typically diagnosed in the neonatal period. Our
findings in this respect may be similar to the reported differences in QoL

among those having a congenital versus an acquired disease.”

5.5 | Age groups and QoL

Long-term health problems in adults with CAH include bone, cardiovas-
cular and metabolic health, fertility issues in both females and males along
with pregnancy management and psychosexual issues, all of which have
been extensively studied.*> The Addison's disease-specific AddiQoL
guestionnaire has previously shown, in a large cross-sectional study on
Addison's disease, that HRQoL scores are lower in older age groups.*®
This is in line with our results in the present study with the younger age
group scoring higher for QoL than the older age group. Six participants in
the older age group were born after 1986, the year that the neonatal
screening programme was introduced in Sweden, which may have had a
positive effect on QoL. The introduction of the programme has resulted

in improvements being seen in several health outcomes.***”

5.6 | Strength and limitations

The limited sample size is the major limitation of the present study,
especially the number of answers in the hydrocortisone-treated older age
group and prednisolone-treated younger age group, making it proble-
matic to draw any conclusions. The influence of younger age may be
more important, as the younger patients have fewer side effects and
long-term health issues. Some of our results comparing glucocorticoid
treatments could be explained by a lack of power or sensitivity. Another
weakness was that the question on sexual issues included in the AddiQol
guestionnaire was excluded due to its low response rate. Moreover, we
used glucocorticoid treatments that were being used at the time of the
study in our calculations on therapy effects, but therapy regimens may
have changed over the participants' lives, especially in those aged over 30
years. Despite this, current medication is more likely to affect the para-
meters measured in QoL questionnaires than previously prescribed
therapy regimens. A strength of this study, on the contrary, is that we
have used two different QoL questionnaires; AddiQoL with its disease-
specific items and RAND 36, which is not specific to any disease or
treatment group.

6 | CONCLUSION

A good adherence rate to therapy regimens in combination with a
younger age was associated with higher QoL in CAH patients. No
differences were found when adherence rates with regard to gender,
phenotypes, or therapies were compared. A gender difference,
however, was found with higher AddiQoL total scores seen in males.

Patients with more severe phenotypes of CAH (SW and SV) re-
ported higher QoL than participants with the NC form of CAH.
Younger patients on hydrocortisone and with good adherence had a
better QoL than older patients on prednisolone.

Patients with CAH showed an impaired QoL when compared to
the general Swedish population, especially nonclassic patients with

regard to limitations related to body pain, vitality and mental health.
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