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Quality of Life and Associated Factors
in Japanese Children With Inborn Errors
of Metabolism and Their Families
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and Mitsuru Kubota, MD2

Abstract
To reveal the associated factors of quality of life (QoL) in children with inborn errors of metabolism (IEM), their siblings, and their
primary caregivers and partners, we conducted an anonymous questionnaire survey in Japan. Descriptive, correlation, and
multiple regression analyses were performed. Fifty-six children with IEM, 35 siblings, 143 primary caregivers, and 86 partners
completed our questionnaires. There were significant positive correlations between higher QoL in children with IEM and lower
disease influence (r¼ 0.46) and higher perceived emotional support (r¼ 0.67). We could not find any associated factor of siblings’
QoL. Lower parental distress, higher family empowerment, and higher household income contributed to higher QoL in primary
caregivers (adjusted R2 ¼ 0.636). Higher household income, lower anxiety about childrearing, and higher satisfaction in the
relationship with the child and entire family contributed to higher QoL of partners (adjusted R2 ¼ 0.398). We concluded that
developing effective interventions to improve QoL is needed for the entire family in future outpatient settings.
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Introduction

In 2013, around 19 000 cases of patients with inborn errors of

metabolism (IEM) were reported in Japan.1 Although there

have been recent improvements in the early detection and treat-

ment of these conditions in Japan,2 patients will still have to

live with this condition for the rest of their lives, even in cases

in which early diagnosis and treatment were successful. During

the process of coping with their conditions, patients will face

the same variety of challenges as their parents.3 As with other

chronic childhood conditions, such as food allergies,4 the dif-

ferent forms of dietary restriction involved in the treatment of

IEM will affect not only child’s quality of life (QoL) but the

QoL of the entire family. Before considering effective means of

support for these children and their families, it is essential to

first understand their current QoL and associated factors.

In other countries, some studies on the QoL of patients with

IEM and their parents have been conducted.5-7 In Turkey, the

researcher reported that children with IEM and poor dietary

compliance had lower scores in 2 aspects of QoL: school life

and disease perception.5 In our previous literature review, we

found that Japanese children with IEM and their parents faced

various difficulties in daily life, through infancy to adolescence

and young adulthood.6 We then hypothesized that QoL would

be affected and impaired by IEM for both children and their

families.

On the other hand, Simon et al in Germany and Cazzorla

et al in Italy reported that QoL scores among young adult and

adult patients with phenylketonuria (PKU) were not signifi-

cantly different when compared to those of healthy individu-

als.7,8 This may imply that children with IEM somehow

overcome their difficulties during maturation. During child-

hood, children with IEM and their families should be able to

get support from the people around them. There have been

some qualitative studies on QoL of these individuals,9-11 but
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currently, there are no quantitative studies assessing QoL and

its associated factors among families impacted by IEM in

Japan. We investigated the actual situation of the QOL of chil-

dren with IEM and their entire families in Japan as the first

step, although it is known that investigation of individual dis-

eases is important. It would be helpful to clarify the common

associated factors of QoL of such children and their families for

policy making for supporting these families. Like in other inter-

national studies, it is important to report the QoL in every

diagnosis; however, we believed that investigating the actual

situation of the QOL of children with IEM and their entire

family in Japan is the first step. It will be helpful to clarify the

common associated factors of QoL of those children and fam-

ilies for policy making, regarding the support for those families

at a national level.

Therefore, the purpose of our study was to report the QoL of

children with IEM as well as that of their immediate family

they live with and reveal the factors associated with QoL of

these individuals. These findings will be the basis for providing

effective support to the entire family from the perspective of

medical professionals.

Methods

We conducted cross-sectional questionnaire survey among

children with IEM, their siblings, their primary caregivers, and

their partners. The study was conducted in Japan from August

to October 2015. We have used the terms, “primary caregiver”

and “partner” in this study rather than “mother” and “father”

because the role of a primary caregiver might be undertaken by

either the mother or father, depending on the family. Anon-

ymous questionnaires were sent to 532 eligible families across

Japan in July 2015. Participants sent the completed question-

naires back to our university voluntarily.

Participants

We recruited children with IEM and their families from Japan

registration System for Metabolic & Inherited Diseases

(JaSMIn). This voluntary self-registration system was estab-

lished in 2013 as a way to improve the diagnosis and treat-

ment of IEM by the National Center of Child Health and

Development (http://jasmin-mcbank.com). Patients and fam-

ilies were registered in this system in order to participate in

the studies aiming to improve the care they receive and to

obtain information about the studies such as clinical trials.

Patients and their families who are willing to cooperate with

studies on IEM enroll in this system. There were 532 children

aged between 0 and 20 years registered with JaSMIn in July

2015. The participants involved in this study were children

with IEM aged 7 to 20 years, siblings aged 7 to 20 years,

primary caregivers of children with IEM aged 0 to 20 years,

and the partners of the primary caregivers. Children aged 0 to

20 years with special chronic diseases, including IEM,

received medical aid in Japan. Even if a child with IEM was

below 7 years of age, their older siblings and primary

caregivers were included if they volunteered to participate

in this study. We included only children and their families

living together at the time of the investigation and excluded

the data of siblings having IEM (n ¼ 3) in our analysis.

Questionnaires

Questionnaire sheets and survey contents were prepared sepa-

rately for each participant: children with IEM, siblings, primary

caregivers, and partners of primary caregivers. All existing

scales were calculated along with each instruction and analyzed

by using raw scores without any transformation.

Children With IEM and Their Siblings

We used the Japanese version of the Kinder Lebensqualitats

Fragebogen (KINDL) scale for assessing QoL of children. The

scale was developed in Germany, and its reliability and validity

have been confirmed in Japanese samples.12,13 This scale has

24 items and consists of 6 subscales: physical, emotional, self-

esteem, family, friends, and school. Total scores ranged

between 20 and 100 in the KINDL scale. We also used the

additional disease subscale of the KINDL, which comprises 6

general items related to the disease. The disease subscale of

KINDL is conceptually divided from other subscales, and

assesses how much their disease affects their daily lives.12 The

6 items of the disease scales are “I was afraid that my illness

might get worse,” “I was sad because of my illness,” “I was

able to cope well with my illness,” “My parents treated me like

a baby because of my illness,” “I wanted nobody to notice my

illness,” and “I missed something at school because of my ill-

ness.” For the purpose of this study, we added 4 original items

to assess the quality of emotional support received in daily life.

Items included, “I have difficulty,” “I have someone who helps

me when I have a difficulty,” “I have someone who I can talk to

when I have a difficulty,” and “I can talk to my parents when I

have a difficulty.” These study-specific items were scored the

same way as the items of the original KINDL scale. If there

were several siblings in a family, only 1 sibling answered the

questionnaire. General characteristics were also recorded for

children and their siblings.

Primary Caregivers

We used the Japanese version of the 26-item short form of the

World Health Organization QoL (WHOQoL-26) questionnaire

for assessing the QoL of primary caregivers.14 The Japanese ver-

sion’s reliability and validity have previously been confirmed.15

The WHOQOL-26 contains 24 items covering the 4 subscales of

physical health, psychological health, social relationships, and

environment and contains 2 items assessing global QoL.

For assessing parenting stress, we used the Parenting Stress

Index–Short Form (PSI-SF).16 The Japanese version was devel-

oped, and its reliability and validity have been established.17,18

The Japanese version has 19 items and consists of 2 subscales:

difficult child and parental distress. For assessing family
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empowerment, we used the Family Empowerment Scale

(FES).19 The concept of family empowerment represents a

family’s ability to raise a child with disabilities independently

and control their own lives and its process.19 The reliability and

validity of the Japanese version of Family Empowerment Scale

(J-FES) have been established.20 This scale has 34 items and

consists of 3 subscales: family, service systems, and social

politics. The J-FES was completed by the primary caregiver,

and their answers were considered to represent the feelings of

empowerment in the entire family.20

The questionnaire consisted of (1) characteristics of the

primary caregivers and (2) predictive factors of their QoL.

To assess the characteristics of primary caregivers and the

factors predicting their QoL, our survey included items

devised from both previous literature, studying QoL of other

chronic conditions,21-23 and our own literature review.6 The

characteristics of primary caregivers (1) are shown in

Table 3. Predictive factors of primary caregivers’ QoL (2)

were described by the following 12 items: the age of IEM

onset in children, number of IEM-related hospital visits per

year, difficulties related to raising a child with IEM, anxi-

eties related to raising a child with IEM, degree of distress

related to caring for a child with IEM, information resource

of their child’s disease and treatment, satisfaction in the

relationship with the child with IEM, satisfaction in the

relationships within the family, household income, and

degree of social acceptance and understanding shown to the

child with IEM.

Partners of Primary Caregivers

We used the same WHOQOL-26 scale for assessing the QoL of

partners.15 The questionnaire consisted of (1) characteristics of

partners and (2) predictive factors of QoL. Characteristics of

partners (1) were the same 4 items as primary caregivers. Pre-

dictive factors of partners’ QoL (2) were the following 7 items:

current age of children with IEM, anxieties related to raising a

child with IEM, degree of distress related to caring for a child

with IEM, satisfaction in the relationship with the child with

IEM, satisfaction in the relationships within family, household

income, and the degree of social acceptance and understanding

shown to the child with IEM.

Data Analysis

Data analysis was conducted using SPSS 21 for Mac (SPSS

Inc). For inclusion in the analysis, all questionnaire scales and

subscales were required to have been completed fully

(KINDL, WHOQOL-26, PSI-SF, and FES), and additional

sociodemographic information, such as age and sex, were

required to be 90% complete. We excluded the responses

from participants who were in the hospital at the time of the

investigation, as their physical or mental condition while in

the hospital would not be reflective of their daily life experi-

ence while living at home, which may have affected their

answers. The descriptive statistics, means, standard devia-

tions (SDs), and response weighting were calculated for each

variable. Spearman rank-correlation coefficients were used to

evaluate the relationships between QoL of children and pre-

dictive factors of QoL separately for both children with IEM

and their siblings. Multiple regression analysis was conducted

by stepwise selection for revealing the associated factors of

QoL of primary caregivers and partners. We set WHOQOL-

26 scores as the dependent variable and each of the 17 factors

(primary caregivers) and 10 factors (partners) as explanatory

variables. There was no multicollinearity.

Ethical Considerations

This study was conducted in accordance with the Declaration

of Helsinki and was approved by the medical ethics review

board of the University of Tsukuba (no 1101). Consent was

implied if children with IEM, siblings, primary caregivers, and

partners answered and returned the questionnaires. Participants

only supplied their full names and addresses if they wanted to

receive a completed report of this study after analysis, and at

this point, participants were informed that their information

would not be used for any other purpose.

Table 1. Correlations Between QoL in Children With IEM and Their Siblings and Its Predictive Factors.

KINDL Scores

Children With IEM (n ¼ 56) Siblings of a Child With IEM (n ¼ 35)

Age
Number of

Siblings
Birth

Order
Disease
(KINDL)

Emotional Support
Resources Score Age

Number of
Siblings

Birth
Order

Emotional Support
Resources Score

Physical �0.268a 0.017 0.009 0.417b 0.417b �0.325 �0.021 0.098 0.491b

Emotional �0.23 0.008 �0.041 0.383a 0.415b �0.069 0.098 �0.041 0.445b

Self-esteem �0.071 �0.297a �0.23 0.181 0.505b �0.126 0.035 �0.011 0.155
Family 0.015 �0.058 �0.04 0.316a 0.443b 0.216 0.213 �0.068 0.505b

Friends �0.107 �0.005 0.001 0.336a 0.492b �0.469b -0.126 0.058 0.164
School �0.128 �0.081 �0.097 0.455b 0.426b �0.15 -0.139 0.042 �0.047
Total �0.153 �0.076 �0.054 0.460b 0.673b �0.238 0.021 0.042 0.291

Abbreviations: IEM, inborn errors of metabolism; KINDL, Kinder Lebensqualitats Fragebogen; QoL, quality of life.
aP < .05.
bP < .01.
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Results

Of the 532 families who were sent the questionnaires, 143 parti-

cipated in this study (response rate: 27.0%). Tables 2 and 3 show

participant characteristics, Tables 4 and 5 show QoL scores, and

Tables 1 and 6 show QoL associated factors. Details of predictive

factors are available in Supplemental Tables 1 and 2.

Children With IEM

In total, 56 children with IEM answered the questionnaires.

Table 2 shows their characteristics. To prevent the respondents

being identifiable, we put the disease category names instead of

disease names, for example, “amino acid disorders” instead of

PKU and Maple Syrup Urine Disease (MSUD) (Table 2). The

mean KINDL scores, additional disease subscale scores, and

emotional support in daily life scores are shown in Table 4.

The mean age of the children was 12.0 + 3.1 years (Table

2), and the mean score of their QoL was 69.2 + 14.4 points

(Table 4). There were significant positive correlations

between QoL (total KINDL scores) and additional disease

subscale scores (r ¼ 0.460, P < .01) and between QoL and

emotional support resources (r¼ 0.673, P < .001). All KINDL

subscales were significantly and positively correlated with

emotional support resources (r ¼ 0.415-0.505, P < .01). The

disease subscale was significantly correlated with the follow-

ing 5 subscales of the KINDL: physical (r ¼ 0.417, P < .01),

emotional (r ¼ 0.383, P < .05), family (r ¼ 0.316, P < .05),

friends (r ¼ 0.336, P < .05), and school (r ¼ 0.455, P < .001).

There were negative correlations between the age of chil-

dren with IEM and the physical subscale (r¼ �0.268,

P < .05; Table 1).

Siblings of Children With IEM

In total, 35 siblings answered the questionnaires. Their charac-

teristics are described in Table 2. Table 4 shows their mean

KINDL scores, disease subscale scores, and our original scor-

ing of emotional support resources in daily life.

The mean age of siblings was 12.4 + 3.3 years (Table 2),

and the mean score of their QoL was 71.7 + 12.6 points

(Table 4). There was no significant correlations between

QoL (total KINDL scores) and other factors. Three KINDL

subscales were significantly positively correlated with

Table 2. Characteristics of Children With IEM and Their Siblings.

Children With
IEM (n ¼ 56)

Siblings of a
Child With

IEM (n ¼ 35)

n/M
(SD)

%/
range

n/M
(SD)

%/
range

Age 12.0 (3.1) 7-20 12.4 (3.3) 7-20
7-12 years 31 54.4% 20 57.1%
13-17 years 23 41.0% 13 37.1%
18-20 years 2 3.6% 2 5.7%

Gendera

Male 28 50.0% 11 31.4%
Female 28 50.0% 22 62.9%
NA - - 2 5.7%

Birth order
First 27 48.2% 19 54.3%
Second 21 37.5% 14 40.0%
Third 8 14.3% 2 5.7%

The number of siblings
Zero 11 19.0% 0 -
One 17 48.2% 17 48.6%
Two 17 30.4% 14 40.0%
Three 1 1.8% 3 8.6%
Four 0 0.0% 1 2.9%

Diseaseb

With 56 100.0% 7 20.0%
Without 0 0.0% 31 88.6%

Diagnosisc

Amino acid disorders 31 55.4% - -
Lysosomal storage disease 6 10.7% - -
Organic acidemias 9 16.1% - -
Carbohydrate metabolism

disorders
4 7.1% - -

Metal metabolism disorders 4 7.1% - -
Fatty acid metabolism

disorders
2 3.6% - -

Abbreviations: IEM, inborn errors of metabolism; M, mean; NA, not applicable;
SD, standard deviation.
aGender: male (boy) and female (girl).
bComorbidities of children with IEM (n): heart disease (1) and atopic der-
matitis (1).
cSiblings’ diagnosis (n): allergic rhinitis (1), spina bifida (1), Basedow disease (1),
and NA (1).

Table 3. Characteristics of Primary Caregivers of Children With IEM
and Their Partners.

Primary Caregivers
(n ¼ 143) Partners (n ¼ 86)

M (SD) Range M (SD) Range

Age 42.4 (6.0) 27-58 43.3 (6.8) 26-59
20s 5 3.5% 2 2.3%
30s 36 25.2% 23 26.3%
40s 85 59.5% 45 51.5%

50s 17 11.9% 17 19.4%
Gendera

Male 11 7.7% 76 88.4%
Female 132 92.3% 10 11.6%

Occupation
Full-time housewife 65 45.5% 4 4.7%
Part-time job 29 20.3% 5 5.8%
Full-time job 34 23.8% 66 76.7%
Self-employed 10 7.0% 11 12.3%
Other 5 3.5% 0 0.0%

Disease
With 27 18.9% 12 14.0%
Without 116 81.1% 74 86.0%

Abbreviations: IEM, inborn errors of metabolism; M, mean; SD, standard
deviation.
aGender: male (father) and female (mother).
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emotional support resources: physical (r ¼ 0.491, P < .01),

emotional (r ¼ 0.445, P < .01), and family (r ¼ 0.505,

P < .01). There were negative correlations between the friends

subscale and their age (r ¼ �0.469, P < .01; Table 1).

Primary Caregivers of Children With IEM

A total of 143 primary caregivers answered the questionnaires,

92.3% of them were mothers. Table 3 shows their characteristics,

and Table 5 shows the scores of each scale. Supplemental Table 1

shows the details of predictive factors of primary caregivers’ QoL.

The mean age of primary caregivers was 42.4 + 6.0 years

(Table 3), and the mean score of their QoL was 3.29 + 0.62

points. The mean score of PSI-SF was 45.2 + 10.6 points and

that of J-FES was 103.3 + 0.7 points. The mean score of

WHOQOL-26 was 3.29 + 0.62 points (Table 5). Multiple

regression analysis was performed with the total WHOQOL-

26 score as the dependent variable. Lower parental distress

scores (standard partial regression coefficient [sb] ¼ �0.586,

P < .001), higher scores on the J-FES family subscale

(sb ¼ 0.248, P < .001), and higher levels of household income

(sb ¼ 0.147, P ¼ .006) contributed to higher QoL of primary

caregivers (adjusted R2 ¼ 0.636), as shown in Table 6.

Partners of Primary Caregivers of Children
With IEM

In total, 86 partners answered the questionnaires. A total of

88.4% of partners were fathers. Their characteristics are shown

Table 4. Current Status of QoL in Children With IEM and Their Siblings.a

Scores of the Japanese Version of the KINDL Children With IEM (n ¼ 56) Siblings (n ¼ 35)

Subscales No of Items Score Range M (SD) Range M (SD) Range

Physical 4 0.0-100 75.9 (19.0) 25.0-100 77.1 (19.5) 18.8-100
Emotional 4 0.0-100 81.5 (14.2) 43.8-100 81.1 (13.1) 50.0-100
Self-esteem 4 0.0-100 51.8 (26.0) 0.0-100 58.8 (22.6) 0.0-100
Family 4 0.0-100 71.6 (20.7) 6.3-100 73.9 (17.3) 25.0-100
Friends 4 0.0-100 69.6 (20.7) 25.0-100 77.1 (16.1) 37.5-100
School 4 0.0-100 65.7 (19.3) 25.0-100 62.3 (18.9) 25-100
Total 24 0.0-100 69.2 (14.4) 29.2-100 71.7 (12.6) 28.1-90
Disease 6 0.0-100 75.0 (15.1) 37.5-100 79.2 (7.2) n ¼ 4 71-83
Emotional support resources in daily life scores 4 0.0-100 76.0 (19.4) 0.0-100 80.7 (17.0) 37.5-100

Abbreviations: IEM, inborn errors of metabolism; KINDL, Kinder Lebensqualitats Fragebogen; M, mean; QoL, quality of life; SD, standard deviation.
aKINDL: higher scores indicate a higher QoL. KINDL disease scale: higher scores indicate less disease impact on their daily life. The emotional support resource in
daily life (original questions): higher scores indicate higher levels of emotional support. Cronbach a: 0.80 (children with IEM) and 0.77 (siblings). All questions were
answered on a 5-point Likert scale: 1 ¼ never, 2 ¼ rarely, 3 ¼ sometimes, 4 ¼ often, and 5 ¼ all the time.

Table 5. Current Status of QoL in Primary Caregivers and Partners, Parental Stress of Primary Caregivers, and Family Empowerment.a

No of Items Score Range

Primary Caregivers (n ¼ 143) Partners (n ¼ 86)

M (SD) Range M (SD) Range

Scores of the Japanese version of WHOQOL-26 26 1.0-5.0 3.29 (0.62) 1.54-4.73 3.38 (0.48) 2.19-4.42
Physical health 7 1.0-5.0 3.33 (0.73) 1.29-4.86 3.50 (0.62) 2.14-4.71
Psychological health 6 1.0-5.0 3.27 (0.73) 1.17-5 3.44 (0.59) 1.67-5.00
Social relationships 3 1.0-5.0 3.38 (0.68) 1.0-5.0 3.29 (0.51) 2.00-4.33
Environment 8 1.0-5.0 3.27 (0.66) 1.25-4.75 3.32 (0.56) 1.75-4.50
Two items for total QoL 2 1.0-5.0 3.17 (0.74) 1.0-5.0 3.20 (0.670 1.50-5.00

Scores of the Japanese version of PSI-SF 19 19-95 45.2 (10.6) 22-82 - -
Difficult child 9 10-50 21.6 (5.8) 9-40 - -
Parental distress 10 9-45 23.6 (6.9) 10-44 - -

Scores of the J-FES 34 34-170 103.3 (0.7) 14-60 - -
Family 12 12-60 39.6 (7.6) 21-60 - -
Service system 12 12-60 38.5 (7.5) 10-50 - -
Social politics 10 10-50 25.1 (6.2) 45-170 - -

Abbreviations: J-FES, Japanese version of Family Empowerment Scale; M, mean; PSI-SF, Parenting Stress Index–Short Form; QoL, quality of life; SD, standard
deviation; WHOQOL-26, World Health Organization Quality of Life 26.
aWHOQOL-26: higher scores indicate a higher QoL; the answer way is a 5-point Likert scale: 1 ¼ not at all, 2 ¼ a little, 3 ¼ moderately, 4 ¼ mostly, and
5¼ completely. PSI-SF: higher scores indicate a higher parenting stress; the answer way is a 5-point Likert scale: 1¼ not at all, 2¼ no, 3¼ yes and no, 4¼ yes, and
5 ¼ definitely. J-FES: higher scores indicate a higher family empowerment; the answer way is a 5-point Likert scale: 1 ¼ not true at all, 2 ¼ mostly not true,
3 ¼ somewhat true, 4 ¼ mostly true, and 5 ¼ very true.
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in Table 3, and Table 5 shows their scores on each scale.

Supplementary Table 2 shows the details of predictive factors

of QoL.

The mean age of partners was 43.3 + 6.8 years (Table

3), and mean score of their QoL was 3.38 + 0.48 points. In

total, 93% of partners had some anxieties related to raising a

child with IEM, and the distribution was similar to that of

primary caregivers. The mean score of WHOQOL-26 was

3.38 + 0.48 points (Table 5). Multiple regression analysis

was performed with the total WHOQOL-26 score set as the

dependent variable. The J-FES score provided by primary

caregivers were assigned to their respective partners in this

analysis because the J-FES score provided by the primary

caregiver represents the empowerment represented by the

entire family. Higher levels of household income (sb ¼
0.283, P ¼ .002), fewer anxieties related to raising a child

with IEM (sb ¼ �0.273, P ¼ .003), higher levels of satis-

faction in the relationship with the child with IEM (sb ¼
0.259, P ¼ .01), and higher levels of satisfaction with rela-

tionships within the family (sb ¼ 0.208, P ¼ .04) contrib-

uted to higher QoL of partners (adjusted R2 ¼ 0.398), as

shown in Table 6.

Discussion

This was the first study to reveal current QoL and its associated

factors in children with IEM, their siblings, primary caregivers,

and their partners in Japan. Medical professionals and govern-

ment employees, especially those involved in policy making

for pediatric chronic illness, can now better understand QoL of

these individuals and refer to these results when devising effec-

tive support to improve their QoL. The response rate was quite

small because the questionnaires were mailed, and no incentive

payments for families to cooperate with this study.

Children With IEM

Previous studies reported that QoL of children with IEM was

lower than those with other pediatric chronic diseases.24,25 Our

results suggest that QoL tends to be lower in Japanese children

with IEM, compared to the results of healthy Japanese children

(73.2 points).26 Additionally, in accordance with the results of

previous studies in other countries,5,24 QoL of children with

IEM in Japan was affected by their condition. According to a

previous study in France, the physical dimension of QoL was

Table 6. Factors Associated With Primary Caregivers’ and Partners’ QoL While a Child With IEM.

Dependent Variable: QoL Scores

Primary Caregivers
(n ¼ 143)

Partners
(n ¼ 86)

Explanatory variables sb P sb P

Current age of children with IEM �0.033 .522 0.121 .166
Age of onset �0.047 .377 - -
The number of times visiting a hospital per year �0.062 .23 - -
Age of primary caregivers �0.014 .784 0.171 .056
The number of difficult things related to raising a child with IEM �0.05 .37 - -
The number of anxieties related to raising a child with IEM �0.015 .781 �0.273 .003a

The number of eligible information resource of their child’s disease and treatment 0.052 .308 - -
Degree of distress related to caring for a child with IEM (1 ¼ strongly disagree, 2 ¼ disagree,

3 ¼ undecided, 4 ¼ agree, 5 ¼ strongly agree)
�0.062 .24 �0.163 .083

Satisfaction with the relationship with the child with IEM (1 ¼ very satisfied, 2 ¼ satisfied, 3 ¼ neither,
4 ¼ dissatisfied, 5 ¼ very dissatisfied)

0.01 .848 0.259 .01b

Satisfaction with the relationships within the family (1 ¼ very satisfied, 2 ¼ satisfied, 3 ¼ neither,
4 ¼ dissatisfied, 5 ¼ very dissatisfied)

�0.033 .545 0.208 .04b

Degree of understanding their child with IEM by people around them (1 ¼ bad, 2 ¼ not good,
3 ¼ normal, 4 ¼ good, 5 ¼ very good)

�0.044 .428 - -

Household income (1 ¼ wealthy, 2 ¼ slightly wealthy, 3 ¼ average, 4 ¼ slightly poor, 5 ¼ poor) 0.147 .006a 0.282 .002a

PSI-SF
Difficult child 0.029 .612 - -
Parental distress �0.586 <.001c - -

J-FES scores
Family 0.248 <.001c 0.024 .794
Service system �0.024 .721 0.016 .859
Social politics �0.1 .103 0.009 .916

R2 0.644 0.426
Adjusted R2 0.636 0.398

Abbreviations: IEM, inborn errors of metabolism; J-FES, Japanese version of Family Empowerment Scale; PSI-SF, Parenting Stress Index–Short Form; QoL, quality
of life; sb, the values are standardized partial regression coefficients.
aP < .01.
bP < .05.
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more affected by IEM than the psychological dimension.24

Similar results can be seen in our study: the mean scores on

the physical subscale of the KINDL tended to be lower than

those of the emotional subscale, compared to the siblings’

mean score and the mean scores of healthy children (physical:

82.4 points, emotional: 88.0 points).26 There are some possible

explanations. One is respondent bias, as only children with

IEM who were under stable conditions and not staying in hos-

pital were enrolled in this study. Second is a considerable

experience of physical symptoms: for example, it is well

known that patients with citrin deficiency experience daily

fatigue, even under stable conditions, which affected their

QoL.2,27 Third is that they had sufficient emotional support

resources: the results by our questions. Interestingly, enough

emotional support resources contribute to all dimensions of

KINDL (QoL), and the number of siblings was negatively cor-

related with the self-esteem dimension of QoL of children with

IEM. Generally, Japanese children’s self-esteem is potentially

low,28 and pediatric diseases affect their self-esteem and

QoL.29,30 Our results imply that the traits of their child–parent

relationship and child–sibling relationship in the family with

IEM and their effects on their QoL.

Siblings of Children With IEM

Although studies on siblings of children with chronic condi-

tions, such as pediatric cancer and disabilities, exist,31,32 no

previous research has focused on the QoL of siblings of chil-

dren with IEM. In these previous studies, it was reported that

siblings of children with chronic conditions have anxiety for

their future and problems with family relationships. However,

siblings’ QoL was in the same range as that of healthy chil-

dren26 and tended to be slightly better than the QoL scores of

children with IEM. Age was negatively correlated with the

friends’ dimension of QoL of siblings, possibly because the

relationships between children become more complicated

when growing up.33 As a next step, the study of siblings of

children with IEM by qualitative approach might be needed to

understand their anxiety for their future and problems with

family relationships.

Primary Caregivers of Children With IEM

The QoL scores in primary caregivers were similar to those of

healthy Japanese women (3.32 + 0.41 points) and mothers

raising children with food allergy (3.4 + 0.4 points).15,22 A

previous study of parents raising children with IEM in Ger-

many revealed predictors of parents’ QoL. Older age in parents

was positively associated with QoL, specifically in the emo-

tional dimension and self-development,34 but the age of pri-

mary caregivers was not an associated factor in this study. It is

difficult to conclude whether age affects the QoL due to the

biased distribution of the primary caregivers’ ages; about 60%
of the primary caregivers in this study were in their 40s. The

researchers also reported the predictors of QoL to be family

stress and social support.34 In the current study, parental

distress was the most influential factor of QoL of primary

caregivers. For primary caregivers of children with IEM, the

responsibility of managing the child’s health must be included

in the parental role, and this might result in considerable dis-

tress for them. Referring to the results of our literature review,6

we consider that the small number of clinical doctors specializ-

ing in IEM and the lack of information about raising a child

with IEM are also related to parental distress. It is also known

that parents feel guilty about passing on a genetic disease,3 and

this contributes to their distress. Additionally, more than half of

the children with IEM were diagnosed as having amino acid

disorder; therefore, many parents could be responsible for diet-

ary therapies. In fact, this is supported by the fact that over 40%
of the primary caregivers responded that they had difficulty

with diet therapy (Supplementary Table 1). In the future, we

should investigate the parental distress of primary caregivers of

children with IEM and diet therapy, in order to help to think the

concrete way to support their childrearing.

Family empowerment was the second most influential fac-

tor on primary caregivers’ QoL. This was the world’s first

study to explore family empowerment in families raising a

child with IEM. The family subscale represents their power

and confidence in raising their child within the family.19 We

clarified that improving their family empowerment contri-

butes to improving primary caregivers’ QoL, while raising a

child with IEM. Therefore, we considered that supporting

families as a whole is a significant perspective not only indi-

vidual family members.

Partners of Primary Caregivers of Children With IEM

Compared to the national data on healthy Japanese men

(3.24 + 0.43 points),15 the QoL of partners raising their child

with IEM was higher in this study. The most positive influential

factor of partners’ QoL was household income. As previously

mentioned, all children with IEM receive medical aid for hos-

pital admission and visits and therapeutic special milk in

Japan.35 However, this medical aid does not cover the cost of

any low-protein diet food, and such foods are always priced

higher than common foods. Low-protein diet food is necessary

for their appropriate diet therapy.36 We could not conclude the

causal correlation between their household income and the

burden of high-priced low protein food in this study. It might

be needed to investigate the annual cost of low-protein food

and reconsider the application of medical aid for those families.

Anxiety negatively related to raising their child with IEM was

the secondary associated factor of their QoL. One previous

study reported that it was important for parents raising a child

with special needs to express and share their anxieties.37 A

representative of a parental support group of patients with IEM

suggested that the primary reasons for joining the group was

having considerable anxiety and loneliness due to the rarity of

the disease.38 Medical professionals should introduce such

families to peer groups such as parental support group for

children with IEM and provide the environment where they

can easily share their anxieties at the daily outpatient setting.

Yamaguchi et al 7



Conclusion

Our study was the first cross-sectional questionnaire survey,

revealing QoL and associated factors in children with IEM,

their primary caregivers, and other family members in Japan.

We revealed that there are different associated factors of QoL

or each participant group, and we believe that each group

should be supported inclusively: from the perspective of indi-

viduality and the family as a whole. By effectively utilizing the

registration system (JaSMIn), important outcomes for the

development of new treatments and improving QoL will be

reported in the future too. The next challenge would be the

development of interventions for improving QoL for these indi-

viduals in an outpatient setting.

Acknowledgments

The authors would like to express our greatest appreciation to Editage

for their courteous English proofreading.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect to

the research, authorship, and/or publication of this article.

Funding

The author(s) disclosed receipt of the following financial support

for the research, authorship, and/or publication of this article: This

study was supported by a research scholarship from the Pfizer

Health Research Foundation, 2015 to 2016. The study was par-

tially supported by the Practical Research Project for Rare/Intract-

able Diseases from the Japan Agency for Medical Research and

Development (AMED).

ORCID iD

Keiko Yamaguchi http://orcid.org/0000-0002-4987-4038

Supplemental Material

Supplementary material for this article is available online.

References

1. The Japanese Ministry of Health Labour and Welfare. The imple-

mentation status of newborn mass screening. http://www.jsms.gr.

jp/contents04-01.html. Accessed January 30, 2018.

2. Endo F, Yamaguchi S, Ooura T, Okuyama T. The Handbook of

Inherited Metabolic Disease. Tokyo: Nakayama Shoten; 2013.

3. Fujiwara K. Suggestion for understanding of amino acid metabo-

lism of nursing from heredity support group. J Jpn Soc Genet

Nurs. 2013;11(2):23-28.

4. Hayashi N, Imai T, Hasegawa M, et al. Comparison of quality of

life of food allergic children and non-food allergic children. Jpn J

Pediatr Allergy Clin Immunol. 2009;23(5):643-650.

5. Eminoglu TF, Soysai SA, Tumer L, Okur I, Hasanoglu A. Quality

of life in children treated with restrictive diet for inherited meta-

bolic disease. Pediatr Int. 2013;55(4):428-433. doi:10.1111/ped.

12089.

6. Yamaguchi K, Wakimizu E, Kubota M. Difficulties in daily life

and associated factors, and QoL of children with inherited

metabolic disease and their parents in Japan: a literature review.

JIMD Rep. 2016;33:1-10. doi:10.1007/8904_2016_573.

7. Simon E, Schwarz M, Roos J, et al. Evaluation of quality of life

and description of the sociodemographic state in adolescent and

young adult patients with phenylketonuria. Health Qual Life Out-

comes. 2008;26(6):25-31. doi:10.1186/1477-7525-6-25.

8. Cazzorla C, Cegolon L, Burlina AP, et al. Quality of life assess-

ment in a cohort of patients with phenylketonuria. BMC Public

Health. 2014;14:1243-1252. doi:10.1186/1471-2458-14-1243.

9. Abe S. The experience of the mother who had a child diagnosed

by newborn mass-screening. Jpn J Inherit Metab Dis. 2012;28:

183.

10. Sakoda M, Yamamoto K, Yamaguchi S, Kawame H. The life

story of the mother who has children with propionic acidemia.

J Jpn Pediatr Soc. 2013;117(2):293.

11. Taketa M, Fujiwara Y, Endou M, et al. Nursing for children with

propionic acidaemia need lifelong treatment-focusing on educa-

tion to mother independently and continually. Jpn J Child Nurs.

1991;14(11):1433-1437.

12. Ravens-Sieberer U, Gortler E, Bullinger M. Subjective health

and health behavior of children and adolescents—a survey of

Humburg students within the scope of school medical examination.

Gesundheitswesen. 2000;62(3):148-155. doi:10.1055/s-2000-10487.

13. Shibata R, Nemoto Y, Matsuzaki K, et al. A study of Kid-KINDL

questionnaire for measuring quality of life in elementary school

children in Japan. J Jpn Pediatr Soc. 2003;107(11):1514-1520.

14. World Health Organization Group. Study protocol for the World

Health Organization project to develop a quality of life assess-

ment instrument (WHOQOL). Qual Life Res. 1993;2:153-159.

doi:10.1007/BF00435734.

15. Tasaki M, Nakane Y. WHOQOL26 Manual Improved Edition.

Tokyo: Kaneko Shobou; 2007.

16. Abidin RR. Parenting Stress Index Manual. 1st ed. Virginia:

Pediatric Psychology Press; 1983.

17. Kanematsu Y, Araki A, Narama M. PSI Child Care Stress Index

Guide. An Issue of General Corporate Judicial Person Employ-

ment Meeting for the Study. Tokyo; 2014.

18. Araki A, Kanematsu Y, Yokosawa S, Arayashiki A, Aizumi I,

Hujishima K. A study for developing parenting stress-short form

scale. J Child Health. 2005;64(3):408-416.

19. Koren PE, DeChillo N, Friesen BJ. Measuring empowerment in

families whose children have emotional disabilities: a brief ques-

tionnaire. Rehabil Psychol. 1992;37(4):305-321. doi:org/10.1037/

h0079106.

20. Wakimizu R, Fujioka H, Furuya K, et al. Development of Family

Empowerment Scale Japanese version for measuring the empow-

erment of families rearing a child with disability. J Health Wel-

fare Stat. 2011;57(13):33-41.

21. Adachi T, Kanaya E, Fujita M, Itoh M, Chiyo H, Mikami H.

Effects of family relationship on the subjective well-being of the

caregiver of a child receiving in-home medical care with high-

technology devices. J Jpn Acad of Commun Health Nurs. 2000:

2(1):61-68. doi:org/10.20746/jachn.2.1_61.

22. Aika S, Yamamoto Y, Taketani T, et al. Quality of life in the

mothers of children with food allergy. J Pediatr Allergy Clin

Immunol. 2015;29(2):169-180.

8 Journal of Inborn Errors of Metabolism & Screening

http://orcid.org/0000-0002-4987-4038
http://orcid.org/0000-0002-4987-4038
http://orcid.org/0000-0002-4987-4038
http://www.jsms.gr.jp/contents04-01.html
http://www.jsms.gr.jp/contents04-01.html


23. Wakimizu R, Yamaguchi K, Fujioka H, et al. Assessment of

quality of life, family function and family empowerment for fam-

ilies who provide home care for a child with severe motor and

intellectual disabilities in Japan. Health. 2016;8:304-317. doi:10.

4236/health.2016.84032.

24. Fabre A, Baumstarck B, Cano A, et al. Assessment of quality of

life of the children and parents affected by inborn errors of meta-

bolism with restricted diet: preliminary results of a cross-sectional

study. Health Qual Life Outcomes. 2013;11:158. doi:10.1186/

1477-7525-11-158.

25. Hatzmann J, Valstar MJ, Bosch AM, Wiljburg FA, Heymans HS,

Grootenhuis MA. Predicting health-related quality of life of par-

ents of children with inherited metabolic diseases. Acta Paediatr.

2009;98(7):1205-1210. doi:10.1111/j.1651-2227.2009.01269.x.

26. Yamamoto E. A questionnaire study on the health-related quality

of life in elementary school-age children. Hum Dev Aichi Pre-

fectural Univ. 2010;1:37-52. http://ci.nii.ac.jp/els/110008434437.

pdf?id¼ART0009679850&type¼pdf&&host¼cinii&order_

no¼&ppv_type¼0&lang_sw¼&no¼1485884347&cp¼.

Accessed January 30, 2018.

27. Okano Y, Kobayashi K, Ihara K, et al. Fatigue and quality of life

in citrin deficiency during adaptation and compensation stage.

Mol Genet Metab. 2013;109(1):9-13. doi:10.1016/j.ymgme.

2013.01.020.

28. Furusyo J. Why is Self-Esteem of Japanese Children Low? Tokyo:

Koubunsya; 2013. http://www.kobunsha.com/shelf/book/isbn/

9784334035068. Accessed January 30, 2018.

29. Chaplin JE, Kriström B, Jonsson B, et al. Improvements in beha-

viour and self-esteem following growth hormone treatment in

short prepubertal children. Horm Res Paediatr. 2011;75(4):

291-303. doi:10.1159/000322937.

30. Ingulli EG, Mak RH. Growth in children with chronic kidney

disease: role of nutrition, growth hormone, dialysis, and steroids.

Curr Opin Pediatr. 2014;26(2):187-92. doi:10.1097/MOP.

0000000000000070.

31. Sato I, Kamibeppu K. Provision and sharing of information with

siblings of children with cancer: a review of explanations pro-

vided. Jpn Soc Pediatr Hematol/Oncol. 2009;46(1):31-38.

32. Abe M, Kanna M. Evaluation of a support program for siblings

and parents of children with disabilities. Jpn Assoc Spec Educ.

2015;52(5):349-358.

33. Tsukahara T. Developmental problem and psychological

education in infant and childhood: in the perspective social

development. Bull Ueda Women’s Junior College. 2011;34:

131-142. http://ci.nii.ac.jp/naid/40019039254. Accessed

January 30, 2018.

34. Fidika A, Salewski C, Goldbeck L. Quality of life among parents

of children with phenylketonuria (PKU). Health Qual Life Out-

comes. 2013;11:54. doi:10.1186/1477-7525-11-54.

35. Information Center for Specific Pediatric Chronic Diseases Japan.

Medical Aid for children with specific pediatric chronic diseases.

https://www.shouman.jp . Accessed January 30, 2018.

36. Ida S, Sakai N, Shintaku H T, Shintaku H, Tsukada S, Nagai N,

Nishimoto Y. Practice, Casebook of Education of Diet Therapy

for Inborn Errors of Metabolism. Tokyo: Shindan to Chiryosha;

2014.

37. Suzuki M. Recent trends of research papers about mothers who

have children with food allergies in Japan. Seisen J Nurs Stud.

2013;2:103-110.

38. Kashiwagi A. The current situation and future issue of expanding

newborn mass-screening. J Jpn Soc Genet Nurs. 2012;10(2):

33-36.

Yamaguchi et al 9

http://ci.nii.ac.jp/els/110008434437.pdf?id=ART0009679850&type=pdf&&host=cinii&order_no=&ppv_type=0&lang_sw=&no=1485884347&cp=
http://ci.nii.ac.jp/els/110008434437.pdf?id=ART0009679850&type=pdf&&host=cinii&order_no=&ppv_type=0&lang_sw=&no=1485884347&cp=
http://ci.nii.ac.jp/els/110008434437.pdf?id=ART0009679850&type=pdf&&host=cinii&order_no=&ppv_type=0&lang_sw=&no=1485884347&cp=
http://ci.nii.ac.jp/els/110008434437.pdf?id=ART0009679850&type=pdf&&host=cinii&order_no=&ppv_type=0&lang_sw=&no=1485884347&cp=
http://ci.nii.ac.jp/els/110008434437.pdf?id=ART0009679850&type=pdf&&host=cinii&order_no=&ppv_type=0&lang_sw=&no=1485884347&cp=
http://ci.nii.ac.jp/els/110008434437.pdf?id=ART0009679850&type=pdf&&host=cinii&order_no=&ppv_type=0&lang_sw=&no=1485884347&cp=
http://ci.nii.ac.jp/els/110008434437.pdf?id=ART0009679850&type=pdf&&host=cinii&order_no=&ppv_type=0&lang_sw=&no=1485884347&cp=
http://ci.nii.ac.jp/els/110008434437.pdf?id=ART0009679850&type=pdf&&host=cinii&order_no=&ppv_type=0&lang_sw=&no=1485884347&cp=
http://ci.nii.ac.jp/els/110008434437.pdf?id=ART0009679850&type=pdf&&host=cinii&order_no=&ppv_type=0&lang_sw=&no=1485884347&cp=
http://ci.nii.ac.jp/els/110008434437.pdf?id=ART0009679850&type=pdf&&host=cinii&order_no=&ppv_type=0&lang_sw=&no=1485884347&cp=
http://www.kobunsha.com/shelf/book/isbn/9784334035068
http://www.kobunsha.com/shelf/book/isbn/9784334035068
http://ci.nii.ac.jp/naid/40019039254
https://www.shouman.jp


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


