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Inconvenience and adaptation in Japanese adult
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Akiko Ajimi', Masaki Matsushita2, Kenichi Mishima2, Nobuhiko Haga®, Sayaka Fujiwara3,

Keiichi Ozono#*, Takuo Kubota?, Taichi Kitaoka®*, Shiro Imagama?, and Hiroshi Kitoh5: 8

!Department of Physical Therapy, Faculty of Health Sciences, Mejiro University, Saitama, Japan

’Department of Orthopaedic Surgery, Nagoya University Graduate School of Medicine, Nagoya, Japan

3Department of Rehabilitation Medicine, Graduate School of Medicine, the University of Tokyo, Tokyo, Japan

‘Department of Pediatrics, Osaka University Graduate School of Medicine, Osaka, Japan

Department of Orthopaedic Surgery, Aichi Children’s Health and Medical Center, Aichi, Japan

SDepartment of Comprehensive Pediatric Medicine, Nagoya University Graduate School of Medicine, Nagoya,
Japan

o A lot of inconveniences were described in adult ACH/HCH patients.

e Individual adaptations by ACH/HCH patients improved only some parts of problems.

e Social supports are needed to resolve inconveniences in ACH/HCH patients.

Abstract. The health-related quality of life is reduced in patients with achondroplasia (ACH) and hypochondroplasia
(HCH); however, the detailed inconveniences in the daily living and individual adaptations have not been elucidated.
This study aimed to evaluate the inconvenience and adaptation in patients with ACH/HCH. A cross-sectional study
was conducted in patients with ACH/HCH aged 20 yr or older. Questionnaires were sent to 567 patients (described
86) with a medical history at the co-authors’ institutions or who were registered at the patients’ association with
ACH in Japan. The questionnaire included a free description format for the inconveniences and adaptations in
daily living; a content analysis was performed. The recorded inconveniences included 148 physical, 84 mental, and
52 social problems. Patients who underwent spine surgery had significantly more recorded physical problems than
those who did not (p < 0.05). Pain and numbness were significantly higher in patients aged > 50 yr (p < 0.05). The
160 and 1 adaptations were for physical and social problems, respectively. No patient adaptation was found for
mental health problems. Individual adaptations by ACH/HCH patients can improve only some aspects of physical
and social problems. Multilateral social support is needed to resolve patients’ issues.
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Introduction

Achondroplasia (ACH) is a common skeletal
dysplasia with short-limbed stature caused by a gain-
of-function mutation in the fibroblast growth factor
receptor 3 (FGFR3) gene (1, 2). In addition, ACH is
characterized by frontal bossing, midface hypoplasia,
trident hand, elbow contracture, and lumbar lordosis
(3). Children with ACH occasionally require surgery
for foramen magnum stenosis, which causes severe
complications, such as sleep apnea, hydrocephalus,
paralysis, and sudden death (4). Spinal canal stenosis is
also associated with ACH, and the rate of spinal surgery
increases with age (5). Hypochondroplasia (HCH) is a
mild skeletal form of ACH; however, patients with HCH
also have short stature and spinal canal stenosis (6).
Although some FGFR3 inhibitors have been developed
for the treatment of ACH/HCH (6-8), growth hormone
administration is the only medical treatment for short
stature (9, 10). Limb lengthening surgery is another
symptomatic therapy; however, it is a major burden for
patients (11, 12).

The health-related quality of life (HRQoL) has been
assessed in the field of achondroplasia. In the Little
People of America (LPA) study, the HRQoL scores of
the physical and mental domains in adult patients with
ACH were significantly lower than those of the normal
population (13). The physical component summary
(PCS) was ameliorated in patients with a height of
140 cm or taller; additionally, low PCS and mental
component summary (MCS) were found in patients
with a past medical history of spine surgery (14). In a
Norwegian study, the patients with ACH associated with
symptomatic spinal stenosis showed lower scores on the
Health Assessment Questionnaire (5). These studies
comprehensively assessed the patients’ HRQoL based
on the scoring system; however, they have a limited
knowledge of the specific inconveniences or difficulties
in the daily lives of the patients, which seems to be
important in determining the patients’ support and
care (15, 16). Instead of using scores, free descriptions
of their inconveniences or difficulties in daily living
could have a direct impact on their QOL and also have
important implications for the social welfare and support
for the patients with ACH. The purpose of this study
was to determine the inconvenience and to evaluate
the sufficiency of individual adaptations in Japanese
patients with ACH/HCH.

Materials and Methods

Study design, setting, and participants

This was a cross-sectional study. A questionnaire
with a description of the study rationale and consent
form was sent to eligible patients in July 2016. The
answered questionnaire and written consent form were
collected until March 2018. Although some of the data
have already been reported (14), this study specifically

focused on the content of the free description format.

The eligibility criteria were ACH or HCH patients
aged 20 yr or older, who had a medical history of ACH at
the co-authors’ institutions, or who were registered at the
patients’ associations in Japan (Fig. 1). Some patients
received duplicated questionnaires because they had a
medical history at the co-authors’ institutions and were
registered at the patients’ associations. If the patients
received duplicated questionnaires, they returned only
one questionnaire. The patients who were unable to
complete the Japanese consent form or questionnaire
were excluded. The patients who responded to the
questionnaire were given a gift card for 500 yen as a
participation incentive.

Questionnaire

The front cover of the questionnaire included entry
columns for the signature, date of birth, and the date
of registration. The general demographic questionnaire
included the recent weight, height, and past surgical
history of the participant. The questionnaire included
“Inconveniences in daily living or something to be
concerned about one’s own future” (inconvenience) and
“Adaptations to improve inconveniences” (adaptation)
as a free description format. The participants were
allowed to detail the answers to the inconveniences and
adaptations at their will.

Data analysis

Free descriptions of the inconveniences and
adaptations were evaluated based on content analysis
(17, 18). The patients’ inconveniences and adaptations
were extracted from the free descriptions after identifying
the phrases. The meaning units extracted from the
patients’ comments were condensed and coded. The same
meaning codes were integrated into one subcategory by
discussion until a consensus was reached between the
two authors. Eventually, the homogeneous subcategories
were grouped into one category. Each category was
divided into three themes (physical, mental, and social
problems).

The inter-rater reliability of category and theme
was determined by four authors based on the calculation

n =567

» Duplicated receiving
* Non-responders
v

n =201

* Less than 20 years old (n = 83)
* Not filled in free comments (n = 32)
v

n =86

Fig. 1. Flow chart of eligible participants.
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formula of Scott (19). The classification was accepted if
the inter-rater reliability was greater than or equal to
0.61 (20, 21). Finally, the number of comments grouped
into subcategories was counted (22).

In a previous study, we demonstrated that the
HRQoL was strongly associated with the past medical
history of spine surgery and patient age (14). Both
the PCS and role/social component summary (RCS)
significantly deteriorated in patients who had a history of
spine surgery or who were 50 yr of age or older. Therefore,
the participants who described the inconveniences were
divided into two groups based on: a past history of spine
surgery and no past history of spine surgery; and age
less than 50 yr of age and over 50 yr of age. The number
of categories and themes were compared between the

groups.
Statistical analysis

A chi-square test was performed to compare the
number of categories and themes between each group.
The Fisher’s exact test was used when the sample
number was less than five. Statistical significance was
set at p < 0.05. All the analyses were performed using
SPSS version 24 (IBM Corporation, Armonk, NY, USA).

Participants

The total number of eligible patients was 567.
Among 201 patients who returned their questionnaires,
83 patients were of age < 20 yr old, and 32 patients did
not provide free comments for the inconveniences. Thus,
86 patients were included in the current study (Fig. 1).
The participant characteristics are shown in Table 1.
There were 78 ACH and four HCH patients, and the
remaining four patients were diagnosed with either
ACH or HCH. Among them, the FGFR3 mutation was
confirmed in 17 patients with ACH. A total of 65 out of
86 patients provided free comments for the adaptations.

Several physical, mental, and social prob-
lems were noted in ACH/HCH patients

The contents extracted from the free format were
integrated into 22 subcategories (Fig. 2A). The most
recorded subcategory was ‘Pain and numbness’ (n =
43), followed by ‘Concerning the medical condition and
daily living’ in the future (n = 42), ‘Difficulty due to
short-limbed short stature’ in daily living (n = 37), and
‘Problems in the office’ (n = 22). These subcategories
were divided into ten categories and three themes. The
inter-rater reliability for the categories and themes were
0.81 and 1.0, respectively. There were 148, 84, and 52
participants, who recorded physical, mental, and social
problems, respectively.

Table 1. Patient demographics

Characteristics n (%)
Diagnosis

ACH 78 (90.7)

HCH 4(4.7)

ACH or HCH 4 (4.7
Sex

Male 31 (36.0)

Female 54 (62.8)

No response 1(1.2)
Age

Mean age (SD) (yr) 34.3 (12.1)

Less than 50 yr old 75 (87.2)

50 yr or older 11 (12.8)
BMI

Mean BMI (SD) 28.4 (5.6)
Past history of spine surgery

Yes 31 (36.0)

No 53 (61.6)

No response 2(2.3)
Adaptations

Answered 65 (75.6)

No answered 21 (24.4)

ACH, Achondroplasia; HCH, Hypochondroplasia;
SD, Standard deviation; BMI, body mass index.

Additional physical problems were extracted
in the patients who had a past spine surgery

Physical problems were significantly more common
in ACH/HCH patients, who had a history of spine surgery
compared with those without spine surgery, while there
was no statistical difference in the mental and social
problems between the groups (Table 2). In the analysis
of the comment rate of the category, the patients who
underwent spine surgery tended to have additional
descriptions regarding daily living, pain, and numbness.

More pain and numbness were described in
older patients

Next, the effect of age on the comment rate of each
category was evaluated. The comment rate of ‘pain and
numbness’ was significantly increased in the patients
aged 50 yr or older compared with those aged < 50 yr
(Table 2).

Adaptations in individual ACH/HCH patients
improved only some parts of inconveniences

The adaptations to improve the inconveniences
were integrated into 11 subcategories (Fig. 2B). These
subcategories were categorized as daily living, moving,
pain and numbness, and the office. The inter-rater
reliability for each category was 0.82. Additional recorded
numbers of adaptations rather than inconveniences were
observed only in 'Daily living’ and ‘Moving’ (Fig. 2C).
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A
Theme Category Subcategory Recorded number
Physical problem Daily living Inconvenience due to shorten-limbed short stature (ex. out of reach, out of sight)
Restricted activity (ex. grip, using toilet, sitting, stooping, supine position) |EE——  —————
No fitting clothes and shoes |———
Necessary of special items (ex. footstool, handrail, wheel chair) |——
Limited range of motion in spine and joints after surgery |m
Moving Difficulty of walking over bumps | n——
Difficulty of gait and standing |m—
Problem of driving a car m
Difficulty of evacuation at a disaster m
Pain and numbness Pain and numbness
Mental problem Future Concerning the medical condition and daily living
Concerning for an independent living | n——
Interpersonal relationship Lack of understanding for achondroplasia | m————
Inconvenience of marriage and romance | m—
Disease acceptance Patients’ own unacceptance of the disability |mm
Psychiatric iliness Associating with psychiatric illness |mm
Social problem Office Problem in office (ex. limited works, difficulty of working continuation)
Medical care Lack of information for achondroplasia |n— ————
Lack of specialists for achondroplasia |
Different opinions among doctors |m
Insurance and service Lack of life insurance |m
0 10 20 30 40 50 60

B
Category Subcategory Recorded number
Daily living Using footstool
Remodeling and adjusting furniture, electric applications, and rooms 1
Taking something to outside (ex. reacher, scissors, footstool) ——————
Using special shoes or insole ———

Moving Remodeling home for moving (ex. handrail, lift, barrier free) ———

Remodeling and adjusting private car ———

Using wheel chair and walker

Remodeling and adjusting bicycle

Pain and numbness

Appropriate diet and exercise for maintaining a healthy weight

 —
Avoiding going outside (ex. Using delivery service, avoiding the rush) =

p

ju

=]

0

Office Choosing the sitting work
10 20 30 40 50 60
C
Theme Category Recorded number ( IS : Inconvenience, T : Adaptation)
Physical problem Daily living )
Moving )
Pain and numbness
Mental problem Future
Interpersonal relationship | —————
Disease acceptance wm
Psychiatric illness |jmm
Social problem Office mu—————
Medical care |m———
Insurance and service ==

o

20

40 60 80 100 120 140

Fig. 2. Inconveniences and adaptations described from ACH/HCH patients: A. Themes, categories, and subcategories
of inconvenience. B. Category and subcategory of adaptation. C. Theme and category of patients’ inconvenience
and adaptation. The recorded number of each subcategory and category was shown as a bar graph.

The current study indicated that there were various
inconveniences in patients with ACH/HCH categorized
as physical, mental, and social problems. ‘Difficulty due
to short-limbed short stature’ was a major physical
problem. Pauli (23) reviewed examples of inconveniences
due to shortening of the limbs in patients with ACH, such
as sitting on a standard chair, bottom wiping, and driving
a car. For these adaptations, he indicated a modified chair
to allow for back and foot support, bottom wiper used for
perineal hygiene, and pedal extenders for driving. The
current study also demonstrated several inconveniences
and adaptations. However, the adaptations were limited
to some physical and social problems.

The majority of the ACH/HCH patients described
“pain and numbness”. However, there were few
individual adaptations for this problem. These symptoms

seem to be mainly caused by spinal canal stenosis, which
is a common complication in adult ACH/HCH (5, 24).
However, only a few adaptations seem to be available
for patients with ACH/HCH to ameliorate pain and
numbness. Although spine surgery was occasionally
considered when treating pain and numbness, ACH/
HCH patients with a history of spine surgery were likely
to experience pain and numbness. A previous HRQoL
study also demonstrated that the physical component
summary score was significantly decreased in the
patients with ACH who had a history of spine surgery
(14).

The most common mental problem was “concerning
the medical condition and daily living in the future”. An
HRQoL survey among the adult members of the LPA
showed that the patients aged 40 yr had a lower physical
HRQoL (13). A previous study also demonstrated that
aging led to a significant decrease in the physical
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Table 2. Comment rate for each group
tory of spine tory ofspine Lessthan 503w or
s};rgefy s};rgefy 50 yr old older
= =] p
m=3)  (@=53 sy =t
n (%) n (%) n (%) n (%)
Theme Physical problem 23 (74.2) 27 (50.1) 0.036 42 (56.0) 9(81.8) 0.104
Mental problem 22 (71.0) 32 (61.5) 0.329 48 (64.0) 8 (72.7) 0.571
Social problem 13 (41.9) 21 (39.6) 0.835 30 (40.0) 4(36.4) 0.818
Category Daily living 13 (41.9) 14 (26.4) 0.142 25 (33.3) 3(27.3) 1.000
Moving 6(19.4) 8 (15.1) 0.613 12 (16.0) 3(27.3) 0.397
Pain and numbness 14 (45.2) 16 (30.2) 0.167 23 (30.7) 8 (72.7) 0.015
Future 16 (51.6) 25 (47.2) 0.694 37 (49.3) 6 (54.5) 0.747
Interpersonal relationship 9(29.0) 10 (18.9) 0.283 16 (21.3) 3 (27.3) 0.701
Disease acceptance 1(3.2) 2(3.8) 1.000 3 (4.0) 0(0.0) 1.000
Psychiatric illness 2 (6.5) 1(1.9) 0.552 2(2.7) 1(9.1) 0.340
Office 7 (22.6) 12 (22.6) 0.995 18 (24.0) 1(9.1) 0.443
Medical care 7 (22.6) 11 (20.8) 0.844 15 (20.0) 3(27.3) 0.692
Insurance and service 1(1.9) 1(3.2) 1.000 1(1.3) 1(9.1) 0.241

HRQoL (14). Future age-related deteriorating
physical functions may develop in the patients with
ACH. Interpersonal relationships are also an issue for
mental problems. Similar to the listed subcategories
of “Lack of understanding of ACH” in general, the
reported disadvantages of ACH included teasing,
staring, too much attention, general discrimination,
prejudice, inaccurate expectations by others, stigma,
difficulties in personal relationships, dating, socializing,
inappropriate comments, and rudeness (25). Since no
adaptation was described for the mental problems in
the current study, the mental problems could not be
resolved by the individual efforts of the patients. The
LPA study also indicated that there were factors of
lower mental HRQoL, including a poor access to health
care, short duration of insurance, lack of social support
from family and friends, and treatment differently by
medical professionals due to height (13). Social support
is needed to resolve the mental problems associated
with ACH/HCH.

The major social problems for ACH/HCH were
“problems in office” and “lack of information for
achondroplasia” in the current study. The patients
with ACH have limited career choices, issues of
unemployment, and reduced income (25). The exercise
capacity in ACH/HCH patients was lower than that in
the general population (26). Ireland et al. (27) indicated
that exercise-induced fatigue, decreased muscle mass,
and reduced neuromuscular coordination decreased
the opportunity for social participation and self-care
performance. They also stated that there were fewer
opportunities for employment in patients with ACH due
to complications, such as spinal canal stenosis and lower
limb pain. Although resolving physical problems could
lead to a reduction in office problems, medical treatment
and individual effort alone could not resolve the physical
issues in ACH/HCH. Social support from family, friends,

and colleagues is required (13). Regarding rare diseases,
there is less information about patients’ activities (28).
Due to the fewer opportunities to obtain information
about their own disease for ACH/HCH patients, not only
improving the access to health care, but also increasing
the number of ACH/HCH specialists is needed.

There has been a lot of therapeutic research on
the interventions for physical problems; however, no
research has been conducted on social participation (28).
Medical intervention and individual adaptations will
not provide a comprehensive solution to the problem of
ACH/HCH patients. In a survey of adolescents in Nepal,
the psychological well-being was observed to be higher
when they had support from family and friends (29).
In asthma HRQoL studies, a lower HRQoL was found
in patients with a lack of reliance on and difficulty in
getting help (30, 31). The social environment maintained
with unrestricted mobility and networks had an effect
on the daily living in patients with a spinal cord injury
(32). Multilateral social support is needed to resolve
physical, mental, and social problems.

There were potential biases in the free-description
format. First, we excluded patients who did not describe
the inconveniences in a free-described format. In addition,
the patients did not always have any inconveniences.
Second, we extracted the subcategories from the two
authors. There was a potential risk of missing the
recorded content. Third, the diagnoses of ACH or HCH
were self-reported based on the questionnaire survey.
Fourth, the recovery rate was low. A larger number of
participants would be required to draw firm conclusions.
Lastly, this was a Japanese study; therefore, the
results may not be generally applicable since the social
background varies among different countries.
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