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Summary

The Dermatitis Family Impact (DFI) questionnaire is a disease-specific measure to
assess the impact of atopic eczema on the quality of life (QoL) of the parents
and family members of affected children. We set out to review the published lit-
erature and to collate data on the clinical and psychometric aspects of the DFI
questionnaire from its development in 1998–2012, in order to create a single
source of reference for users of the DFI. A literature search was performed of
publications, including abstracts, describing the use of the DFI between 1998
and 2012. In total, we indentified 53 publications (37 full articles and 16
abstracts) describing the use of the DFI in 50 studies. Only one study demon-
strated test–retest reliability (r = 0Æ95). Three studies demonstrated internal con-
sistency, with Cronbach a ranging from 0Æ85 to 0Æ90. Fifteen studies showed
sensitivity to change of DFI scores, with significant differences between baseline
and the end of the study. Twenty-six studies correlated the DFI to other objective
and subjective instruments to demonstrate its construct (convergent) validity.
Seventeen validated translations of the DFI have been used in 16 different coun-
tries (including two multinational studies). Nine clinical studies have assessed the
effectiveness of five different topical drugs and one probiotic supplement. Two
studies have assessed the effectiveness of care by dermatology nurses and derma-
tologists. The use of the DFI has revealed the major impact of atopic eczema on
the QoL of families of affected children. The strengths of the DFI include wide
international experience of its use, defined test–retest reliability, good internal
consistency, sensitivity to change, and good construct (convergent) validity.
Areas requiring further research include creation of validated score descriptors,
assessment of minimum important clinical difference and testing of dimensional-
ity, factor structure and differential item functioning.

Dermatologists are aware of the major impact that having a

child with atopic dermatitis (AD) can have on the quality of life

(QoL) of other family members.1,2 It is therefore not surprising

that the first method described to measure the impact of a skin

disease on the family, the Dermatitis Family Impact (DFI) ques-

tionnaire, was concerned with AD.3 The DFI has since been

widely used in both methodological and clinical research.

Another validated questionnaire, the Family Dermatology

Life Quality Index (FDLQI),4 can also be used to measure this

impact on the family (the ‘Greater Patient’ concept),5 but

despite the availability of the FDLQI since 2007, the DFI has

continued to be used in the setting of AD studies and in other

diseases.

The published descriptions of the use of the DFI contain

aspects of validation data that add to the strength of this instru-

ment, but are not readily accessible. The aim of this study was

therefore to review all publications describing the use of the

DFI between 1998 and 2012, in order to bring together all

clinical and validation data to assist potential users of the DFI.

Methods

Description of the Dermatitis Family Impact

questionnaire

The DFI was the first instrument documenting the impact of

having a child with AD on family QoL.3 The 10-item disease-

specific questionnaire was formed after ethnographical inter-

views and focus groups revealed the areas of family QoL

affected by AD. The self-administered instrument is completed
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by an adult family member of a child affected by dermatitis.

The items inquire about housework, food preparation, sleep,

family leisure activity, shopping, expenditure, tiredness, emo-

tional distress, relationships and the impact of helping with

treatment on the main carer’s life.3 The DFI questions are

scored on a four-point Likert scale ranging from 0 to 3, so

that the total DFI score ranges from 0 to 30. The time frame

of reference is the past week. A higher DFI score indicates

greater impairment in family QoL as affected by AD.6

Literature search

All articles and abstracts published in English between 1998

and 2012 and mentioning the use of the DFI were collected

and analysed. The literature search was performed using Pub-

Med and Google Scholar using the search terms ‘DFI’ and

‘Dermatitis Family Impact’. Articles were also accessed via Car-

diff University libraries, interlibrary journal requests or

through direct contact with authors.

Data extraction and synthesis

Validation data were extracted from the articles and recorded

using two standardized data collection sheets as used in a pre-

vious similar review.7 Psychometric data were extracted con-

cerning country, study setting, sample size, reliability analysis,

sensitivity to change, validity, cross-cultural adaptations and

the statistical methods employed. Clinical data were extracted

concerning study design and setting, country, skin condition,

disease duration, sample size, age and sex, disease severity

assessment, intervention specifics and the mean or median DFI

scores at baseline and post-intervention.

Results

In total, 53 publications were identified (37 articles and 16

abstracts). The data in three abstracts were subsequently pub-

lished in full articles and so there were 50 studies identified

using the DFI. The DFI has primarily been used in secondary

care settings. Other settings include cosmetic science laborato-

ries, academic medical centres and five community-based

studies.

Test–retest reliability and internal consistency

Only one study demonstrating test–retest reliability was identi-

fied (Table 1).8 This study confirmed good reliability.

Three studies confirmed that all items of the DFI measure

the same domain, with Cronbach a-values ranging from 0Æ85

to 0Æ90.9–11 These are high mean values and indicate good

reliability and consistency (Table 1).

Sensitivity to change

Fifteen longitudinal studies have demonstrated that DFI scores

change in the expected direction in response to changes in the

clinical condition of the affected child (Table 2).6,8,12–25

Interpretability or clinical meaningfulness of the scores

There are no published validated score-banding descriptors for

the DFI. Despite this, four publications describe the use of

non-validated DFI score-banding descriptors (Table 3).11,26–28

Validity

Twenty-six studies have correlated the DFI to other

instruments, demonstrating its convergent validity

(Table 4).3,6,8–11,14,15,25,27–42 Correlations have been reported

with QoL instruments, an eczema sign severity instrument and

a generic visual analogue scale; the strongest correlation dem-

onstrated was with the Infants’ Dermatitis Quality of Life

Index (IDQoL).8,29,32,33,36

Table 1 Test–retest reliability and internal consistency studies

Study Clinical Country n Time interval Method used Results

Lewis-Jones

et al.8
Hospital

(outpatients)

U.K. 72 24 h Spearman rank

correlation
(test–retest)

r = 0Æ95 between first and

second assessment of DFI

Bland–Altman
plot (test–retest)

Mean of differences between
pairs was negligible, mean = 0Æ11

(no bias between assessments)
Aziah et al.9 Hospital Malaysia 70 Baseline and

2 weeks later,
study interval:

March–April 2000

Cronbach a a = 0Æ85. Study was part of validation

and translation of Malay version of DFI

Al Robaee10 Hospital Saudi

Arabia

503 NA, study interval:

March–June 2009

Cronbach a a = 0Æ90. Good reliability

and consistency
Ho et al. 11 Hospital Singapore 104 NA, study interval:

April 2007 –
February 2008

Cronbach a a = 0Æ89

DFI, Dermatitis Family Impact questionnaire; NA, not available.
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Translations and cross-cultural adaptations

The DFI has been translated from English into 17 languages

using a process of independent forward and back translation,

and the direct translations were confirmed as accurate by the

Department of Dermatology in Cardiff.43 The translations

available are in Arabic, Chinese, Czech, Dutch, Dutch for Bel-

gium, French, Greek, Italian, Japanese, Norwegian, Polish,

Portuguese, Portuguese for Brazil, Spanish, Swedish, Taiwan-

ese and Ukrainian.

However, only six publications mentioned the process of

cross-cultural adaptation to culturally and linguistically adapt

the DFI to the target country (Table 5).9,10,26,34,37,41,44,45 In

these cross-cultural adaptations of the DFI, steps four and

five of a recommended methodology for cross-cultural adap-

tation, ‘pre-testing’ and ‘weighting of scores’, were not

described.46

Clinical data

Thirty-seven studies describe the use of the DFI in clinical

studies, with mean DFI scores ranging from 0Æ4 to 18Æ0
(Table 6).3,6,8,10,13–28,30,32,33,35,36,39–41,44,45,47–52 The DFI has

been used in 16 countries (including two multinational

studies in Europe), in therapeutic interventions, descriptive

studies, drug clinical trials, psychometric studies or clinical

practice research studies (Table 7).3,6,8–11,13–42,44,45,47–58 Even

though the DFI is specifically for use in AD, it has been used

in eight skin diseases other than AD. These include melasma,

lentigo, psoriasis, ectodermal dysplasia and congenital ichthyo-

sis.32,39,50,54 It has been used in nine therapeutic interven-

tions, including two structured educational programmes

(Table 8),16,17,19,21–23,25,49,51,53,58 and two studies assessing

the effectiveness of dermatology-trained nurses, specialist

nurses and dermatologists in clinical practice (Table 9).14,48

Table 5 Studies reporting cross-cultural adaptations of the Dermatitis Family Impact questionnaire

Study

Clinical

setting Country n Study specifics Method used Results Comments

Aziah et al.9 Hospital Malaysia 70 Longitudinal
study.

Severity
assessment:

SCORAD

Forward translation,
back translation,

translation re-
examined

to ensure exact
equivalence

Kappa analysis showed
moderate agreement

No value given,
translation not yet

accepted as valid

Gånemo et al.44 Hospital Sweden 78 Longitudinal.
Severity

assessment:
SCORAD

Forward translation,
back translation

(professional)

Identical except minor
adjustments needed to

one question. Pilot
study confirmed it

was comprehensible
and clear

No statistical analysis
of translation

Ricci et al.26 Hospital Italy 45 Cross-sectional
study. Severity

assessment:

SCORAD

Forward translation,
back translation

‘Validated’ No statistical analysis
of translation, nor

in-depth explanation

of process
Chernyshov,34,37,41 – Ukraine 60 Cross-sectional

and
longitudinal ⁄
psychometric
studies. Severity

assessment:
SCORAD

Forward translation

(independent), back
translation. Repeated

six times. Final
translation

accepted

– Test–retest reliability,

validity and
sensitivity

were ‘checked’

Al Robaee10 Hospital Saudi
Arabia

503 Cross-sectional
survey. Severity

assessment:
SCORAD

Forward translation
(independent), back

translation. Final
translation accepted.

Small pilot study
to assure

comprehensibility

‘Approved’ Translated version is
established as an

efficient tool in terms
of reliability and

validity

Jiráková et al.45 Hospital Czech

Republic

20 Cross-sectional Forward translation,

professional back
translation. Pilot

study (n = 20)

Copyright holder

notified

Confirmed

comprehensive
and clear

SCORAD, Scoring Atopic Dermatitis.
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Assessment of the efficacy of five different topical drugs was

carried out in six clinical studies (Table 10).15,18,24,38,54,55 A

probiotic supplement (Lactobacillus acidophilus and Bifidobacterium

lactis) was given to 96 patients in a randomized double-blind

placebo-controlled trial.20 The mean DFI values ± SD were: at

baseline 12Æ2 ± 4Æ0, control 12Æ6 ± 3Æ6; and after intervention

(change from baseline) )4Æ3 ± 1Æ7, control )3Æ0 ± 2Æ7 (pro-

biotic vs. control P < 0Æ001).T
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Table 7 Countries in which the Dermatitis Family Impact
questionnaire has been used in clinical research

Country
Number of
studies Type of study References

Australia 1 Therapeutic

intervention

17

Brazil 4 Therapeutic

intervention

19, 53

Descriptive study 28, 36

Czech Republic 1 Descriptive study 45
France 6 Drug clinical trial 18, 24,

38, 54, 55
Descriptive study 56

France, Spain,
Netherlands

(multinational
study)

1 Drug clinical trial 55

France, Italy,

Spain
(multinational

study)

1 Descriptive study 56

Ireland 1 Descriptive study 35

Italy 6 Psychometric study 26, 42
Descriptive study 26, 40, 56

Therapeutic
intervention

22, 51

Korea 3 Descriptive study 31, 33, 57
Malaysia 1 Psychometric study 9

Netherlands 2 Therapeutic
intervention

21

Drug clinical trial 55
Saudi Arabia 3 Psychometric study 10, 52

Descriptive study 27, 52
Singapore 1 Descriptive study 11

Spain 2 Drug clinical trial 55
Descriptive study 56

Sweden 3 Descriptive study 32, 39, 44
Psychometric study 32, 44

U.K. 13 Clinical practice
research

14

Descriptive study 3, 13, 29, 30
Psychometric study 6, 8, 25

Therapeutic
intervention

15, 16, 23,
25, 49, 58

Ukraine 4 Psychometric study 34
Descriptive study 37, 41

Drug clinical trial 20
U.S.A. 3 Clinical practice

research

48

Descriptive study 47, 50
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Discussion

The effect of AD on the QoL of family members of patients

has been documented through the establishment of the FDLQI

and the ‘Greater Patient’ concept.4,5 There are many far-reach-

ing effects on the family of having a child with AD. Through

the understanding of the effect of AD on the QoL of the fam-

ily as a whole, more emphasis can be focused on treatment

compliance and discovering what matters in particular to indi-

vidual families.

Lengthy physician appointments and the financial expendi-

ture associated with childhood AD both contribute to an in-

creased burden on the family of a child with AD.59,60 Carers

may experience high stress levels associated with feelings of

helplessness regarding their child’s symptoms.1 Families expe-

rience financial difficulties in managing AD, yet the cost to

society is also significant, estimated at £1240 per year for a

patient with severe AD.1 The ‘full breadth of the burden of

AD’ must be understood.1 For example, targeting families,

with participation in educational programmes, may reduce the

personal and family burden of AD, thus helping to reduce the

overall cost to society through improved medical, family and

psychosocial outcomes.17,19

The acceptance of the DFI has been demonstrated through

its widespread inclusion in studies in different countries and

settings, and even in other skin diseases. There is evidence of

its reliability (Table 1), validity (Table 4) and responsiveness

to change (Table 2). It can accurately measure what it intends

to measure, i.e. the family impact of AD, over separate points

in time.

The use of the DFI as an outcome measure started slowly,

being used in only three studies by 2000. In 2001 Lewis-

Jones et al.8 demonstrated further DFI validation, perhaps con-

tributing to its increased use thereafter. Until recently most

studies using the DFI have been in the U.K., with a further

study supporting the validation of the DFI for use in routine

management in 2006.6 The use of the DFI outside the U.K.

increased following its use several French studies55 from

2003. There appears to be a pattern of author familiarity with

the DFI, as research teams with an interest in QoL issues use

the DFI repeatedly.

The majority of DFI studies occur in the environment of

secondary care hospitals. Increased severity of AD and a better

response to therapy in a hospital setting compared with a pri-

mary-care setting may maximize the chances of the DFI scores

showing significant improvement following intervention.14

The psychometric properties of the DFI are less well estab-

lished than other measures such as the Dermatology Life Quality

Index. After a dermatology consultation the items of the DFI did

not improve to as great an extent as those of the IDQoL.6 This

may be due to the inherent nature of the DFI, in that it aims to

measure the wider family impact of AD as assessed by the par-

ent – a more subjective concept than other, more conventional

dermatology measures. This raises the possibility of there being

confounding biases such as which parent completes the ques-

tionnaire or whether the same parent completes it on subse-

quent assessments.9 One study37 demonstrated that the sex of

the parent did not significantly influence the assessment of QoL

by the DFI. In a more recent study from the same centre it was

also found that the impact of AD on QoL and family QoL was

more severe for girls (P < 0Æ05).41

Another possibly important variable is the number of sib-

lings present in a family, a dimension that could potentially

affect DFI responses. Moreover, the DFI question time frame is

the assessment of family QoL ‘over the previous week’. It is

not known how closely respondents bear this in mind when

completing the questionnaire. This may introduce some bias

when the questionnaire is used at longer intervals in clinical

studies. In the majority of studies, the DFI was used in con-

junction with other QoL measures such as the Children’s Der-

matology Life Quality Index or IDQoL. Recall bias cannot be

ruled out, because of the similarity of the items in these ques-

tionnaires.61 The use of the DFI has an additional benefit, in

that through measuring the family impact of AD it helps to

Table 9 Clinical practice research in which the Dermatitis Family Impact (DFI) questionnaire has been used

Clinical practice

research Study specifics

Number of

patients treated

Mean of

means – DFI score

Remarks StudyBefore After

Dermatology-

trained nurse
intervention

Cross-sectional

study. Severity
assessment:

five-point
parental

assessment

119 4Æ60 NA Younger children Chinn et al.14

4Æ80 NA Older children

Specialist care

given by
dermatologist

and specialist
nurse

Longitudinal

study. Atopic
dermatitis severity

assessed by
47-item

questionnaire

35 10Æ0 ± 7Æ5 5Æ7 ± 4Æ1 DFI scores were

reduced by 43%
after the

medical-care
episode

Balkrishnan et al.48

NA, not available.
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separate the parents’ perception of the impact of disease from

their perception of the disease’s effect on the child.

In 2007 the FDLQI became available as a generic dermatol-

ogy instrument.4 The process of creation of the FDLQI and its

subsequent validation have been much more rigorous than for

the DFI.62 However, despite this, there is still inappropriate

use of the DFI in dermatoses other than AD, such as congeni-

tal ichthyosis and psoriasis.10,32,39

Until the DFI became available, there was no instrument to

measure the specific effects of childhood AD on the lives of

other family members. The scores recorded in clinical studies

in 16 countries demonstrate that this impact is considerable,

and is experienced by families with an affected child across

many cultures, emphasizing that the burden of AD is much

wider than often recognized. Clinicians should be aware of this

burden and seek to develop ways to identify and support those

family members most affected. The demonstrated improvement

in DFI scores following effective treatment of AD suggests a

close relationship between disease severity and impact on family

QoL,4,13 providing another clinically relevant reason to create

high-quality clinical services for children with AD.

One of the limitations of this review is that the data in the

various publications reviewed were not presented consistently,

affecting the quality of comparisons and making data hard to

collate. Currently there is no information to establish the min-

imal clinically important difference of DFI scores, and there

are no validated score-banding descriptors of DFI score mean-

ings. No studies demonstrated dimensionality, factor structure

or differential item functioning; future investigation of these

aspects of validation would allow a clearer understanding of

the properties of the instrument.

In conclusion, the DFI offers relevant insight into the family

construct and how the lives of family members can be affected

by having a child with AD. The DFI can effectively record the

family impact of AD, as demonstrated through its correlation

with other instruments and response to clinical change.

Despite having certain psychometric limitations, the DFI is a

useful, disease-specific tool with demonstrated construct valid-

ity for better understanding of the impact of new interven-

tions on the life of the child’s family, leading to optimized

management of both.

What’s already known about this topic?

• The quality of life of family members may be severely

affected by having a child with atopic dermatitis.

• A simple questionnaire, the Dermatitis Family Impact

(DFI) questionnaire, can measure this impact.

What does this study add?

• Previously scattered information about the use of the

DFI in 50 clinical studies has been collated.

• Satisfactory aspects of its validation include test–retest

reliability, internal consistency, sensitivity to change,

and cross-correlation to other measures.

• No studies were identified describing minimal impor-

tant difference, validated score bandings, dimensionality,

factor structure or differential item functioning.
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tive study of the impairment of quality of life in Czech children

with atopic dermatitis of different age groups and their families.
Int J Dermatol 2012; 51:688–92.

46 Guillemin F, Bombardier C, Beaton D. Cross-cultural adaptation of
health-related quality of life measures: literature review and pro-

posed guidelines. J Clin Epidemiol 1993; 46:1417–32.
47 Balkrishnan R, Housman TS, Grummer S et al. The family impact of

atopic dermatitis in children: the role of the parent caregiver. Pediatr
Dermatol 2003; 20:5–10.

48 Balkrishnan R, Janeen M, Clarke J et al. Effects of an episode of spe-
cialist care on the impact of childhood atopic dermatitis on the

child’s family. J Pediatr Health Care 2003; 17:184–9.
49 Beattie PE, Lewis-Jones MS. An audit of the usefulness of quality of

life measures in secondary care for assessing the impact of atopic
dermatitis on infants and their families and the benefit obtained

from consultation with a dermatology team. Br J Dermatol 2005;
153 (Suppl. 1):82.

50 Rice ZP, Pavlis MB, Veledar E et al. Family impact of cutaneous dis-
ease in the ectodermal dysplasia. J Investig Dermatol 2009; 60:AB5.

51 Ricci G, Bendandi B, Aiazzi R et al. Three years of Italian experience
of an educational program for parents of young children affected

by atopic dermatitis: improving knowledge produces lower anxiety

levels in parents of children with atopic dermatitis. Pediatr Dermatol
2009; 26:1–5.

52 Al Robaee AA, Shahzad M. Impairment quality of life in families of
children with atopic dermatitis. Acta Dermatovenerol Croat 2010;

18:243–7.
53 Weber M, Mazzotti N, Barzenski B, Silva T. Evaluation of the qual-

ity of life in patients with atopic dermatitis participating in support
groups. J Am Acad Dermatol 2005; 52 (Suppl. 1):70.

54 De Belilovsky C, Chdoutaud B, Msika P. Cosmetics and quality of
life. J Am Acad Dermatol 2007; 56 (Suppl. 2):AB85.

55 Humbert PH, Basses-Bresca S, Van der Valk P et al. Interest of an
emollient combination of two hygiene products and a cream con-

taining oak rhealba extract in atopic dermatitis. J Eur Acad Dermatol
Venereol 2003; 17 (Suppl. 3):174.

56 Taı̈eb C, Macy G, Sibaud V et al. Atopic dermatitis: European evalu-
ation in young children. J Eur Acad Dermatol Venereol 2004; 18 (Suppl.

2):300.
57 Yang SJ, Yun SJ, Lee JW et al. Relationship between severity of

childhood atopic dermatitis and subject’s characteristics including

� 2013 The Authors British Journal of Dermatology (2013) 169, pp31–46

BJD � 2013 British Association of Dermatologists

Dermatitis Family Impact questionnaire, S. R. Dodington et al. 45



psychological, behavioural and familial problems. Korean J Dermatol
2005; 43:1170–6.

58 Thomas KS, Sach TH. A multicentre randomized controlled trial of
ion-exchange water softeners for the treatment of eczema in chil-

dren: protocol for the Softened Water Eczema Trial (SWET). Br J
Dermatol 2008; 159:561–6.

59 Lapidus CS, Kerr PE. Social impact of atopic dermatitis. Med Health R
I 2001; 84:294–5.

60 Su JC, Kemp A, Varigos GA, Nolan TM. Atopic eczema: its
impact on the family and financial cost. Arch Dis Child 1997;

76:159–62.

61 Ben-Gashir MA. Relationship between quality of life and disease
severity in atopic dermatitis ⁄eczema syndrome during childhood.

Curr Opin Allergy Clin Immunol 2003; 3:369–73.
62 Basra MKA, Edmunds O, Salek MS, Finlay AY. Measurement of

family impact of skin disease: further validation of the Family Der-
matology Life Quality Index (FDLQI). J Eur Acad Dermatol Venereol

2008; 22:813–21.

British Journal of Dermatology (2013) 169, pp31–46 � 2013 The Authors

BJD � 2013 British Association of Dermatologists

46 Dermatitis Family Impact questionnaire, S. R. Dodington et al.


