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Poor adherence to maintenance treatment for atopic
dermatitis and anxiety about using topical steroids
are common features seen among children with ato-
pic dermatitis and their mothers. No systematic
study exploring factors associated with adherence to
treatment advice on atopic dermatitis has been car-
ried out to date. This study seeks to generate
hypotheses regarding the relationship between a
range of psychosocial factors and adherence to treat-
ment advice on atopic dermatitis. An anonymous
self-completed questionnaire containing adherence
items, psychosocial items, some demographic items,
and attitudes to steroid use was given to 258 mothers
of atopic dermatitis follow-up patients who attended
the National Children's Hospital, Tokyo. Responses
from 205 families (80%) with complete data were
then analyzed to explore the correlation between

each factor and to build a structure equation model.
The strongest predictor of adherence to skin-care
treatment was a good doctor±patient (mother) rela-
tionship, followed by the severity of the disease as
perceived by the mother. Surprisingly, the mother's
anxiety about using topical steroids had no signi®-
cant in¯uence on reported use of topical steroids nor
on adherence to skin-care treatment. This may have
been overcome by the well-established doctor±
patient (mother) relationship. Maternal personality,
husband's cooperation, and social support were
indirectly correlated with adherence via the doctor±
patient relationship. Maternal self-ef®cacy of treat-
ment was strengthened by good doctor±patient
(mother) relationship. Key words: compliance/doctor±
patient relations/factor analysis/phobia/steroid. J Invest
Dermatol 117:852±857, 2001

A
topic dermatitis (AD) in childhood and adolescence is
a common health problem throughout the world
(Williams et al, 1999). In Japan, the prevalence of
symptoms of AD is over 16% in children aged 6±7 y
(Williams et al, 1999). The psychosocial and ®nancial

impact of the condition is substantial, and reported to be greater
than that of childhood diabetes mellitus or bronchial asthma (Su et
al, 1997). Poor adherence to medical advice is commonly seen
among patients with AD and their families, and this may lead to
failures in keeping the condition under good control. From the
clinical perspective, a poor understanding of the time course of the
condition and anxiety regarding the use of topical steroids are
thought to be particularly important factors, which may lead to
failure in following advice (Fischer, 1996).

Adherence to treatment advice is a complex phenomenon
involving many psychosocial factors. The literature concerning
adherence to advice in AD is limited thus far to observational
studies and anecdote (Poysa et al, 1988; Witkowski, 1988;
Katzenberg and Hollander, 1989; Broberg et al, 1990; LoPresti,
1992; Fischer, 1996), and no systematic large-scale studies have

been published. The main purpose of this study was to explore the
complex associations between psychosocial factors and adherence
to advice in pediatric AD, in order to understand how best the
problems in this area might be recti®ed.

MATERIALS AND METHODS

Study setting and treatment advice More than 100 patients with AD
and their parents/guardians visit the Outpatient Unit at the Department
of Allergy, National Children's Hospital, Tokyo, every week. Patients
visiting the Outpatients Clinic are not required to have appointments or
referral, but may need to wait several hours before being seen by a
doctor. Most patients have previously failed in treatment at other
hospitals before visiting this center, and have generally strong anxiety
about using topical steroids. The treatment advice for AD at the
National Children's Hospital is based on a multifactorial strategy,
emphasizing the importance of daily repeated skin-care treatment
(McHenry et al, 1995) and house dust mite allergen reduction measures
in the domestic environment, such as removing carpets, cleaning rooms
daily, and the use of antimite bedding (Tan et al, 1996). The above
advice is given to the parents individually at their ®rst hospital visit. The
advice is reinforced in subsequent visits within the consultation and by
attending additional optional lectures given to groups of parents.

Participants Mothers of AD follow-up patients who presented at the
Outpatient Unit of the Department of Allergy, National Children's
Hospital, were recruited over a 2 wk period. The AD patients were aged
20 y or less. Reception nurses approached 258 consecutive mothers to
complete a questionnaire while they were waiting to be seen by doctors.
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Table I. Responses and principal component analysis of adherence items reducing the questions to two main constructs of mite avoidance measures and diligence
for skin-care treatmenta

Questions Answers Frequency Scoring

Factor 1
Skincare
Adherence

Factor 2
Antimite
Bedding Construct

C1: Removal of carpets not eliminated, 35 (17%) 0 0.066 0.132
have eliminated 170 (83%) 1

C2: Cleaning rooms every day No 44 (21%) 0 0.075 0.323
Yes 161 (79%) 1

C3: Using antimite bedding for child No 49 (24%) 0
Partially 36 (18%) 1 0.038 0.911
Yes, 120 (59%) 2 Mite avoidance

C4: Using antimite bedding for family No 64 (31%) 0
Partially 43 (21%) 1 0.092 0.902
Yes 98 (48%) 2

C5: Bathing every morning Less than once a week 65 (32%) 0
A few days a week 44 (21%) 1 0.812 0.073
Every day 96 (47%) 2 Skin care treatment

C6: Using ointment every morning Less than once a week 26 (13%) 0
A few days a week 35 (17%) 1 0.871 0.043
Every day 144 (70%) 2

C7: Frequency of ointment use during the day Once a day 40 (19%) 0
Twice daily but advised three times 41 (20%) 1 0.806 0.035
Twice daily as advised 73 (36%) 2
Three times daily as advised 51 (25%) 3

Initial eigenvalues
(explained cumulative percentage)

2.18
(30.2%)

1.67
(55.9%)

aRotation method: Varimax with Kaiser normalization.
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Ethical approval was obtained from the chairman of the hospital ethics
committee.

Outcome measures This cross-sectional survey was carried out using
an anonymous questionnaire completed by mothers. As shown in
Table I, the adherence items are self-reported removal of carpets from
the home, regularity of cleaning rooms, use of antimite bedding for
patients and their families, regular bathing in the morning, and use of
ointments in the morning and during the day. The psychosocial
questions were originally a list of 52 items derived from qualitative
interview with over 20 mothers of AD patients and were condensed to
26 items with factor analysis extracting 11 factors. The 26 items and
factor loading matrix are shown in Table II. Each item was rated on a
®ve-point scale. In addition to the 26 psychosocial items, some
demographic information, attitudes to topical steroid use, and the
depression subscale of the General Health Questionnaire 28 of Goldberg
were also added, as we thought they too might have some in¯uence on
adherence, even though they were not included in the original
psychosocial items derived from the interviews. Demographic
information was collected concerning the patient's age, sex, number of
siblings, birth order, presence of asthma, and how often patients and
mothers had visited the Outpatient Clinic. Attitudes to topical steroids
were assessed by asking mothers how anxious they were about using
topical steroids on their children and how frequently they were actually
using these topical steroids.

Statistical analysis Data were analyzed using SPSS (Windows version
8.0) and Statistica (Windows Japanese version). Covariance structure
analysis to build a structure equation model was carried out by using
SEPATH of Statistica. Principal component analysis with varimax
rotation was used to categorize seven adherence items. Principal
component analysis is a method commonly used in sociologic research to
integrate measurable variables into a smaller number of constructs (latent
variables). One-way ANOVA was used to detect the difference of the
adherence score among the rank of each factor. The 26 psychosocial
items were factor analyzed using the principal axis factoring extraction
method and promax rotations with Kaiser normalization to identify
dimensions. Factor analysis is a method used in behavioral research to
detect common factors implied in multiple measurable variables.
Covariance structure analysis was carried out to build a structural
equation model to illustrate a possible relationship between adherence
and psychosocial factors (latent variables). Such methods have recently

become more advanced due to progress in the performance of personal
computers.

RESULTS

Demographic data Two hundred and ®fty-eight patients
received the questionnaire, and 219 (85%) responded. After
removing cases with missing data, 205 (80%) were included in
the analysis. The age of the 205 children with AD belonging to the
responding mothers was 6.9 6 4.9 y (mean 6 SD; range 0±19 y).
Just over half were male (55%); 53% were ®rst born and 77% had
other siblings. The majority of families (90%) had visited the clinic
at least three times previously.

Adherence measures The distribution of scores on the seven
adherence measures is summarized in Table I. Principal
component analysis identi®ed two factors with eigenvalue
exceeding 1.0. The ®rst factor concerned adherence to skin care,
and included responses to three questions, whereas the second
factor concerned adherence to allergen avoidance by using antimite
bedding. The questions asking about carpet removal and cleaning
rooms daily did not load on either factor; as can be seen in Table I,
the distribution of scores on these two items was very uneven, as
the majority had already removed carpets and were cleaning rooms
every day. Analysis was therefore carried out on the two adherence
factors (skin care and mite avoidance in bedding). Scores on the
bedding adherence factor could range from a minimum of 0 to a
maximum of 4, whereas scores on the skin-care adherence factor
ranged from a minimum of 0 to 7.

Demographic factors, attitudes to steroids, maternal
depression, and adherence As shown in Table III, families
in which the patient also had asthma had higher scores on the mite
avoidance adherence compared with nonasthmatic patients. There
was a tendency for patients who visited hospital more often to show
higher scores for skin-care treatment adherence, and this was
signi®cantly so when those visiting biweekly or more were
compared with those visiting bimonthly or less. The number of
siblings and extent of anxiety about steroid use did not show any

Table II. Twenty-six psychosocial questions reduced to 11 factors by factor analysis

Factor Questions Factor loading
Eigenvalue
cumulatives

F1 Q1 Satisfaction with doctor's explanation 0.976 5.546
Doctor±patient relationship Q2 Easy to ask a question to a doctor 0.877 16.31%

Q3 Confusion caused by different opinions among doctors (reverse scoring) 0.535
Q4 This hospital is reliable 0.425
Q5 Doctors in this hospital understand my burden 0.404
Q6 I am satis®ed with doctors by asking anything 0.529

F2 Q7 Knowing how to improve the disease 0.706 3.036
Self-ef®cacy Q8 Self-con®dence to stop getting worse 0.780 25.24%
F3 Q9 Husband understands my struggle against child's disease 0.944 2.437
Spouse coop Q10 Husband is cooperative to the therapeutic treatment of our child 0.699 32.41%
F4 Q11 Resent to child lazy attitude about his/her own treatment 0.863 2.021
Resentful of child attitude Q12 I can do nothing without my child's own coping 0.686 38.36%
F5 Q13 child's disease is a burden to our house budget 0.772 1.660
Concern about cost Q14 I don't mind expenditure of child's treatment (reverse scoring) 0.884 43.24%
F6 Q15 My child is reluctant to take a bath 0.570 1.591
Bathing reluctance Q16 My child often forget taking a bath during indulging in playing 0.986 52.36%
F7 Q17 My child is in bed till late in the morning 0.708 1.510
Late awake Q18 My child would not get up for him/herself 0.845 52.36%
F8 Q19 Keeping contact with a person to whom I can confess about my worry 0.809 1.478
Social support Q20 Keeping contact with a person to whom I can talk about everything 0.744 56.70%
F9 Q21 Mind mild ¯are of my child's skin 0.887 1.303
Worry about eczema Q22 Feeling sad when watch his/her scratching 0.550 60.54%
F10 Q23 I sometimes think I was happier before my child's birth than now 0.725 1.239
Victimized feeling Q24 I sometimes feel my life is lost by the care of child 0.726 64.18%
F11 Q25 Not getting worse because not so severe (reverse scoring) 0.431 1.082
Perceived severity Q26 I think his/her eczema is severe 0.472 67.36%
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association with adherence for mite avoidance or skin care. Scores
on the skin-care adherence scale were higher among patients who
used steroids daily compared with those who did not use steroids.
Mothers who showed high anxiety about using topical steroids did
not signi®cantly report avoidance of using steroids. The majority of
mothers did not endorse any depression items on the General
Health Questionnaire, but 10% had scores of 4 or more, indicative
of marked depressed mood. No association between depression and
adherence were observed in these families. Age, sex, and duration
of follow-up did not predict adherence.

Psychosocial factors and adherence The eleven
psychosocial factors (constructs) extracted from the 26
psychosocial items that are shown in Table II are as follows:
quality of the doctor±patient (mother) relationship, self-ef®cacy
of mother in management of the disorder, spouse cooperation,
resentment about the child's attitude to his/her illness, concern
about the costs of self-care, reluctance of the child to bathe,
late waking in the morning, social support from others,
maternal worry about the child's eczema, maternal feeling of
self-victimization, and perceived severity of the condition.

The bivariate correlation between scores on these psychosocial
factors and the two adherence factors of mite avoidance and skin
care is summarized in Table IV. Five factors (quality of the
doctor±patient relationship, spouse cooperation, social support,
maternal worry about child's eczema, and perceived severity) were
strongly (p < 0.01) associated with skin-care adherence and one
(self-ef®cacy in management) was weakly (p < 0.05) associated with
it. Four were strongly and two were weakly associated with mite
avoidance adherence.

A structure equation model of psychosocial factors and
adherence factors Among 11 psychosocial factors, two (doctor±
patient relationship and perceived severity) demonstrated
signi®cant partial regression coef®cients for skin-care adherence,
and two (perceived severity, maternal worry) for mite avoidance
adherence. Multivariate associations between these factors and
adherence factors were therefore explored using structural equation
modeling. The model that best ®ts the data is summarized in Fig 1,
and standardized partial regression coef®cients and correlation
coef®cients indicate the strength of associations between different
parameters. It can be seen that the mother's perception of the
severity of AD was associated both with mite avoidance adherence
and skin-care adherence. The maternal worry about the child's
eczema was associated with perceived severity and predicted mite
avoidance adherence. The quality of the doctor±patient
relationship in¯uenced skin-care adherence but was not
associated with adherence to advice about mite avoidance.
Doctor±patient relationships also determined the mother's self-
ef®cacy of treating the child's eczema. The other factors were not
directly related to adherence, as their in¯uence was mediated
through the doctor±patient relationship. Mothers who resented the
®nancial burden of child care reported poorer doctor±patient
relationships, whereas those with high levels of social support had
better relationships with the physicians. Spouse cooperation
in¯uenced social support more generally, and the latter was in
turn negatively related to the concern about treatment cost.
Interestingly, scores on the concern about cost factor were not
in¯uential on the purchase of antimite bed clothes (mite avoidance
adherence). The mother's feeling of self-sacri®ce was associated
positively with the concern about cost and negatively with the
social support and the spouse cooperation factors.

Table III. Demographic items, steroid phobia, and depression versus adherence (higher values indicate better adherence)a

n
Skin care treatment
0±7(max)

Mite avoidance (bedding)
0±4(max)

With asthma Yes 116 4.6 6 2.2 2.8 6 1.5*
No 81 4.1 6 2.2 2.2 6 1.7*
Remission 8 5.1 6 2.4 3.4 6 0.7

Visiting frequency biweekly or more 43 5.3 6 1.9* 2.9 6 1.5
Every 3 wk 29 4.5 6 2.2 2.9 6 1.6
Monthly 91 4.2 6 2.3 2.3 6 1.7
Every 1±2 mo 27 3.8 6 2.3 2.5 6 1.5
Bimonthly or less 15 3.3 6 2.1* 1.8 6 1.7

Number of siblings 0 48 4.7 6 2.2 2.3 6 1.7
1 118 4.2 6 2.2 2.7 6 1.5
2 or more 39 4.4 6 2.2 2.3 6 1.6

Anxiety about steroid very much 51 4.1 6 2.3 2.2 6 1.6
Slightly 107 4.3 6 2.2 2.5 6 1.6
Not sure 10 3.6 6 2.9 2.8 6 1.8
Not so anxious 33 5.2 6 2.0 2.9 6 1.5
Not at all 4 4.3 6 3.0 2.0 6 1.6

Steroid use every day 98 4.8 6 2.2* 2.7 6 1.6
Sometimes 74 4.2 6 2.0 2.3 6 1.7
Not use 33 3.5 6 2.7* 2.4 6 1.7

Depression score 0±3 (normal) 183 4.3 6 2.2 2.5 + 1.6
4±7(slightly depressive) 22 4.8 6 2.1 2.5 6 1.7

aOne way ANOVA, Tukey HSD, *p < 0.05, Mean 6 SD.

Table IV. Bivariate correlation between adherence and the
11 psychosocial factors in Table II. Minus values indicate a

negative association

Skin care Mite avoidance

F1: Doctor±patient relationship 0.368** 0.145
F2: Self-ef®cacy 0.167* 0.025
F3: Spouse coop 0.198** ±0.038
F4: Resentful of child attitude ±0.058 0.192*
F5: Concerns about cost ±0.050 ±0.039
F6: Bathing reluctance 0.033 ±0.248**
F7: Late awake ±0.002 ±0.226**
F8: Social support 0.229** 0.056
F9: Worry about eczema 0.196** 0.171**
F10: Victimized feeling ±0.023 0.164*
F11: Perceived severity 0.270** 0.267**

**p < 0.01, *p < 0.05
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DISCUSSION

The strongest predictor of adherence to skin-care advice was a
satisfactory doctor±patient (mother) relationship. We expected
that anxiety about the regular use of topical steroids would be a
bar to following skin-care advice, but this was not the case.
Nor was anxiety about steroid use associated with the reported
use of topical steroids. Mothers learn about the importance of
topical steroid use for their children from their doctors and
effective communication about appropriate use of steroids
appears to overcome their fears in the population investigated
at this hospital. In fact, adherence to skin-care advice was
greater among those who used topical steroids daily than those
who did not use steroids. Some of this increased skin-care
adherence in the daily topical steroid group might be due to a
positive feedback produced by the better treatment responses
compared with those who chose to use topical treatments other
than steroids. This observation may be related to the severity of
the condition, as patients with more severe AD will be
encouraged to use topical steroids. This explanation is consistent
with the association between the perceived severity of the
disorder and skin-care adherence described in Fig 1 and
Table IV.

The doctor±patient relationship was also associated with greater
self-ef®cacy, the con®dence of mothers in being able to manage
their children's problem. The principal factors in¯uencing patient
satisfaction with communication with physicians were the concern
about cost and the social support. Patients who begrudged the costs
of their child's treatment reported poorer relationships with

doctors. Interestingly, the concern about treatment cost scores
was not related to income level, but evidently depends on personal
attitudes to money. Mothers who complained about treatment cost
received less social support from others and had negative feelings
such as that their life was sacri®ced for their child. Social support
was in turn positively associated with spouse cooperation. These
associations indicate that maternal personality and support are the
crucial factors in establishing a satisfactory doctor±patient relation-
ship, and hence adherence to skin-care advice.

This study is the ®rst report to explore the causal relationship
between predictors and adherence to treatment advice in AD. Only
a few previous studies have referred to compliance matters in the
treatment of AD (Poysa et al, 1988; Witkowski, 1988; Katzenberg
and Hollander, 1989; Broberg et al, 1990; LoPresti, 1992; Fischer,
1996). We suppose one of the reasons for this is that there are no
established and universally agreed treatment protocols for AD.
Another reason is that effective treatment advice for AD should
probably be a multifactorial approach (McHenry et al, 1995; Tan et
al, 1996; Lawton et al, 1997; Lynn et al, 1997), which may be more
complex than for other illnesses that mainly depend on a few
medications and/or certain kinds of behavior modi®cation. The
other reason for lack of studies may be because of the technical
dif®culties in dealing with many constructs (latent variables) that
may be related to adherence to treatment advice. We overcame the
dif®culty of investigating the association between many constructs
such as attitudinal or psychosomatic factors and adherence by
applying covariance structure analysis to the larger scale samples.
This structure equation model was able to uncover hidden causal

Figure 1. A structure equation model of AD adherence and psychosocial factors. *p < 0.05, **p < 0.01. Goodness-of-®t index, 0.857;
adjusted goodness-of-®t index, 0.823; Akaike's information criterion, 2.764; independent model c2, 1704.452; degrees of freedom, 300.
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structures such as indirect associations among factors that cannot be
identi®ed by more traditional techniques such as the logistic
regression model.

Data were anonymously collected at the outpatient setting to
capitalize on the patient's long waiting hours. This method may
have contributed to the high response rate. Our patient sample,
coming from a specialist hospital, may not be representative of the
whole population of AD parents but can represent typical attitudes
of mothers with severe cases. Using an anonymous questionnaire
has advantages of protecting the responder's privacy and oppor-
tunity to answer honestly, but it has limitations of depending on
reported behavior as a surrogate measure of actual behavior. For
example, even though daily cleaning of rooms has been a traditional
cultural discipline in Japan, it is possible that the 80% adherence
®gure reported in Table I is an overestimate, re¯ecting intended or
socially desirable rather than actual practice. Whereas application of
covariance structure analysis to cross-sectional data is a powerful
tool to explore causal relationship actually, only longitudinal studies
can detect real causality chronologically.

The importance of the doctor±patient relationship has been
observed in a number of studies of treatment adherence for other
illnesses in the past (Francis et al, 1969; Sherbourne et al, 1992). It is
notable that the doctor±patient relationship remains central in the
clinical domain of AD management, despite radical advances in
medical technology. It can override highly prevalent anxiety about
topical steroids. Our results further endorse the critical importance
of training in communication within the medical curriculum
(Lloyd and Bor, 1996), an issue that is particularly relevant in
pediatric settings. Obstacles for doctors who try to establish a good
doctor±patient relationship may be the self-centered personality of
some mothers. Some studies have argued that the mother's attitudes
and personality may have a direct in¯uence on her child's atopic
eczema (Ahmar and Kurban, 1976; Koblenzer and Koblenzer,
1988), but based on our ®ndings of this research, maternal
personality may be mediated in part through adherence behavior.
Perceived severity, detected as the second most important predictor
of adherence, is one of the main dimensions of the health belief
model, and has been shown in numerous studies to predict
compliance with preventive health recommendations and pre-
scribed medical regimens (Becker and Rosenstock, 1984). Our data
suggest that it may be more effective for clinicians to use the
medium of a good relationship with patients to encourage skin
care, however, rather than providing advice about allergen
elimination. Education of parents and/or guardians is thought to
be important, but lecture-style provision of information has only
limited effects in terms of changing behavior patterns (Broberg et al,
1990). Intensive education that promotes patient's satisfaction with
medical treatment is considered to be effective (Lawton et al, 1997;
Lynn et al, 1997). Education through provision of information
alone has been found to be relatively ineffective as a therapeutic
intervention in bronchial asthma (Gibson et al, 2000).
Psychosomatic and behavioral interventions should be integrated
into any patient education/information package in order to
reinforce the effect (Deter, 1986; Ehlers et al, 1995).

To strengthen the universality of our conclusion, this kind of
research should be undertaken in different types of hospitals and
clinics with a range of differently motivated patients, and in
different countries from a cross-cultural point of view. The
relationship among biologic factors, psychosocial factors, and

disease outcome of AD may be extremely complex. Even the
most sophisticated new developments in treating AD could fail if
factors determining adherence to treatment are not studied
systematically.
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