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Background & Aim: Chronic diseases impact not only on patients s @n their family
members’ lives. This study aims to determine dirmrss of Family Dermatology Life Quality
Index (FDLQI) questionnaire by the use of classid Bayesian factor analysis (BFA) factor

Methods & Materials: In this study, FDLQI questionnaire distributed amgd. 00 family members
of dermatological patients. BFA is exploited toetatining dimension and contribution of items of
the questionnaire in different sample size. BFAamined using the Monte Carlo-Markov chain
algorithm. All the above analysis is done in sangite 100, 130, 150

Results: In this study, 100 family members of dermatolobjgatient attended to evaluate Persian
version of FDLQI questionnaire. A mean age of pgrtints was 37.1 years (+ 12.3). A mean score
of FDLQI was 15.4 (x 5.5) with maximum and minimuscores of 30 and 6, respectively.
Exploratory FA revealed a one-factor solution thetounted for 45.87% of the total variance. The
unidimensional model was concordance by confirnyateA. For more exploration, BFA was
performed. Two factors extracted when iteratiodase

Conclusion: It appears that when sample size diminished, Gron's alpha and Kaiser-Meyer—
Olkin increasedAmong 10 items of the questionnaire, item 9 moafpears differently in results

Introduction

Chronic diseases impact not only on patients but
also on their family members’ lives. Various

affecting social and familial relationships and as
a result of therapeutic burdens (excessive time
consumption and financial burden) (2). In other
words, chronic dermatological conditions, in

aspects of life could be affected such as social
relationships, financial status, recreational
activities, work attendance, and flexibility (1).
Even though chronic dermatological diseases
have no direct risk for life, they can affect the
quality of life of patients due to their associated
symptoms (itching and pain), psychological
problems (low self-esteem and depression), by
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addition to having their primary impact on the
patients, can have what is known as the
“secondary impact” on patient's partners and
immediate family members (3). The secondary
impact of skin diseases on patient's family
members can manifest itself in a number of
ways such as psychological distress, burden of
care, additional housework, effect on social life,
recreational activities and holidays, financial
strain, adverse impact on physical wellbeing,
job/education, sleep, eating/drinking, need for
support, problems with peoples’ attitudes, and
negative impact on marital relationships (4). All
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effects on the sufferers have been extensively
documented in the literature, but the effects of
dermatological diseases on the quality of life of
patients’ family members have been less
recognized and published (4). Family
Dermatology Life Quality Index (FDLQI) is the
unique questionnaire that has already been
designed for evaluating the quality of life of
family members of patients with dermatological
diseases and it can be used in all types of
dermatological diseases (4, 5). Recently, this
instrument  translated into 14 different
languages, and questions concepts are similar in
different languages. For example, Sampogna et
al. (6) used for the first time the Italian version
of the FDLQI to evaluate the burden of recessive
dystrophic EB on family caregivers. It seems to
be a useful tool. Safizadeh et al. (7) described
the cultural adaptation of FDLQI questionnaire
and to assess psychometric properties of the
Persian version.

This study is gathering with the aim of
determining the dimensions of FDLQI
guestioner by comparing classic and Bayesian
factor analysis (BFA). Studies which discussed
in this field are less recognized and published.

M ethods

FDLQI is a specific tool for the evaluation of the
impact of dermatological diseases on the quality
of life of patients’ family members. In this
study, our data are collected through
guestionnaire which was distributed among 100
family members of patients with dermatological
diseases after obtaining their consent for
participating in the study. The inclusion criteria
for subjects were as follows: age over 18 years,
able to read and understand Persian, and living
in the same household. FDLQI questionnaire
contains 10 questions evaluating the outcomes
of dermatological diseases on different aspects
of life of patient's family members over the
previous month. The items assess physical and
psychological well-being, interpersonal
relationships, social life, leisure activities,
burden of care, job/study activities and
housework, and expenditure. Each question has
four response options: “not at all/not relevant,”
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“a little,” “quite a lot,” and “very much” scored
as 0, 1, 2 and 3, respectively. Final score
(range = 0-30) is obtained by adding the scores
of 10 questions. The higher score shows more
effect on the quality of life. Those having a
severe nhon-dermatological disease were
excluded (5). The subjects were recruited from
outpatient clinics of Kerman University of
Medical Sciences and private clinics.

In our analysis, we first examine the suitability
of data for FA using Kaiser—-Meyer—Olkin
(KMO) and Bartlett’s tests. To assess the internal
consistency reliability of the scale, Cronbach’s
alpha was computed. Numbers of factor models
are determined through scree plot. No rotation is
used in this analysis. We use Monte Carlo-
Markov Chain (MCMC) algorithm to achieve the
Bayesian calculation required in the FA.
Comparing BFA and classic FA provide chance
to see the way that items present. Our analysis is
done on sample size of 100, 130,150. A sample
size of 130 and 150 have generated with
simulation. According to the questionnaire’s
responses simulation was done for sample size
more than 100. All the above analysis is done on
these sample sizes. R software (R Foundation for
Statistical Computing, Vienna, Austria) is used in
this study. Loading factors, which they are higher
than the minimum acceptable level of 0.4, were
significant. According to summarizing and being
significant, the number of factor was determined.

FA

FA is a multivariate statistical method. This
method is a very helpful when there exist a large
number of observable factors. These observable
factors which normally have large dimensions
can be expressed by a set of unobservable
factors that relatively have much smaller
dimensions (8). This is one of the major causes
that have made FA very popular recently (9).

The factor model can be expressed as
follows:

Y=Tf+p+e D)

Where, Y is a (p x 1) random vector dnge
R * %is co-called loading factor, fis a (q x 1)
random vector of latent (common) factorsgp
R * ' denotes the mean of Y,@R" * 'is the
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error term (10).
Assumptions used for construction of the
above model are as follows:

EH=0 Var()=! E(€)=0 Cov(ge)=0
k#| (2)

Var(e) =¥ = diag (1,... ¢p)

Cov(e, f)=0 ,

Var(y) 2=l +¥

Cov(yi, ¥i) = ey VikVik L#]

In FA, to nearest points placed around factors
axis and natural grouping variable specified,
rotation is made. Orthogonal and obligue methods
are two approaches used for rotation purpose. It is
worth which mentioning that Bayesian method
does not require any rotation (9).

The following assumptions are considered
for the likelihood function:

i. &~N(0,%)Y=diag@,... pp), ¢, >0,
) =1,....p )
i.  (filg)~N(0,R)pR=1,
iii. & and f are independent.

One can conclude from i and ii that;|{yT,
fi, @) ~ N @ + T fi, ¥). For simplicity, p is
assumed to be zero. Thus, we can write
observations likelihood as:

p(YIE, T, §,q) x |¢|‘%e‘itrllfl(Y—’Ff)(aY-Fr)
¥>0 (3)
Y’E(yl,...,yn) 'E (fl,...,fn)

And the joint function of y f; is as follows:

p(fi, yilw, I, R, s, q) o o
o3RI ™ 6=6) g3 3i— W) (W+TRI) ™ -

(4)

The natural conjugate family of generalized
is used for posterior distribution of the
parameters. It is assumed thatlependents on
Y. However, parameters F aNflare supposed
to be independent. The same holds for F &nd
Hence, the prior joint distribution for parameters
F,T, ¥ can be written as:

P(F, T, ¥la) = P [Cla, F,'¥) x P(Flg,'¥) x
P(¥|a) (5)

1 - B
(I, q) o [P Fe 5TV TTOHITY) ()

P o Y22 TE ys2p (@)
P(F|q) o e 2F F @)

Where¥ >0, H >0, B>0and B is a
diagonal matrix.

One should note thal'(¥) has joint normal
distribution; however, ¥' has Wishart
distribution. Furthermore, (HI), (B, v) are
hyper parameters that needs to be evaluated. f
are independent and has a normal distribution
(9). In Bayesian statistics, hyper parameters are
priori distribution parameters.

Based on the principle of Bayesian,
posterior distribution is proportional to the
product of the likelihood function in prior
density function. Posterior distributions in FA
in Bayesian method with uncertain parameters
of interest are as follows:

p(F,L,ylY,q) e UF F |¢|(n+g+v)e—%trquu
9)

U = (Y=F) (Y=FT') + (C-ToH("-To) + B
(10)

MCMC algorithm

It is shown that BFA can be done through

MCMC approach (11). This approach helps

Bayesian analysis to overcome some

computational limits and enables statisticians to
extract reasonable priors (10). By utilizing

MCMC algorithm, random sample of posterior

distribution can be generated (9). The

importance of this method is in complex model

where there is a rare possibility to directly

sample from the posterior distribution. This

approach suggests one of the easiest ways to
have stable results (8).

Results

Mean age of participants was 37.1 (+ 12.3) years
and 58 were females. Descriptive analysis of
main data set is shown in table 1. The mean
FDLQI the mean FDLQI score was 15.4
(standard deviation = 5.5, median = 15,
range = 6-30). The highest- and lowest-scoring
FDLQI items were financial burden and effect
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on housework, respectively (Table 2). According
to the FA only one general factor can explain
whole items (Figure 1).

Table 1. Demographic characteristics of
dermatological patient's family members (n = 100)

Characteristic Freguency
Age-group

<40 years 63

> 40 years 37
Gender

Male 42

Female 58
Education

llliterate 20

Primary schoc 24

Secondary school 20

High school 25

Diploma

Collage 11
Relationship to patient

Parent 42

Sibling 27

Spouse 11

Son/daughte 10

Others 10
Disease duratic

1 month 57

1-3 months 14

> 3 months 29

It turns out that KMO and Bartlett criterion
of main data set is 0.85. Furthermore, scree plot
suggests that information can be summarized in
one factor (Figure 1). Exploratory FA revealed
the presence of one-factor structure underlying

the items of the FDLQI, which explained
45.87% of the total variance (Table 3). The
Cronbach’s alpha of the Persian version of
FDLQI was 0.87. For more exploration, BFA
was done to see how many factors will be
extract when iteration is done. The result of
classic FA and BFA are in table 3.

Scree Plot

4

Eigenvalue

Component Number

Figure 1. Scree plot of 10 items (only one eigenvalue
above 1)

Cronbach'’s alpha for sample size 130 is 0.79.
According to the above analysis KMO and
Bartlett criterion for this is 0.81. Using the sere
plot (Figure 2), FA resulted in a two-factor
solution that accounted for 46.94% of the
variance. Furthermore, classic FA and BFA are
in the table 4. As iteration is done BFA revealed
two factors.

Table 2. Mean scores of FDLQI scores and percentage of item responses

Per centage of item responses

Item M ean (SD) - -

Not at all/not relevant A little Quitealot Very much
Emotional impact 1.79 (0.73) 4 27 55 14
Physical well-being 1.69 (0.73) 4 35 49 12
Relationships 1.42 (0.78) 10 46 36 8
People’s reaction 1.62 (0.84) 7 40 37 16
Social life 1.66 (0.87) 10 30 44 16
Leisure activities 1.14 (0.85) 23 a7 23 7
Burden of care 1.65 (0.81) 7 35 44 14
Housework 1.11 (0.87) 28 38 29 5
Job/study 1.49 (0.88) 16 29 45 10
Financial burden 1.84 (0.75) 2 31 48 19

FDLQI: Family Dermatology Life Quality Index, SDt&hdard deviation
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Table 3. Loading factors of classical and BFA for sample size 100

Classical loading factor

Bayesian loading factor

Item number =) = =) =
Emotional impac 0.70Z -0.09¢ -0.707 -0.157
Physical we-being 0.70: 0.16¢ -0.69¢ -0.21¢
Relationship 0.69¢ 0.47¢ -0.62¢ -0.947
People’s reactic 0.64¢ -0.3¢ -0.65¢ 0.01:
Social life 0.711 0.10:2 -0.721 -0.25¢
Leisure activitie 0.74¢ 0.25% -0.73: -0.30¢
Burden of car 0.64¢ -0.45: -0.67: 0.03¢
Houseworl 0.72¢ -0.18: -0.80z 0.09¢
Job/stud 0.52¢ 0.451 -0.46¢ -0.26¢
Financial burde 0.64( -0.31¢ -0.64: -0.015
KMO 0.8F

KMO: Kaiser—-Meyer—Olkin, BFA: Bayesian factor arsfy

Scree Plot

+

Eigenvalue
i

Component Number

Figure 2. Scree plot of 10 items (only two eigenvalue
above 1)

Lastly, KMO and Bartlett test for sample
size 150 turns to be 0.78 while Cronbach’s
alpha for this data set is 0.76. By using
exploratory FA, two factor with explaining
44.1% total variance derived from this data set
(Figure 3). Way of positioning items in latent
factors under two methods of analysis come in
table 5.

Eigenvalue

Scree Plot

4

Component Number

Figure 3. Scree plot of 10 items (only two eigenvalue
above 1)

Exploratory FA revealed one factor in sample
size of 100 and in other sample sizes two
factors. However, BFA in sample size of 150
showed one factor and in other sizes two factors.

For the main data the exploratory FA,
“leisure activities” has high loading factor while
in BFA, “relationship” and” housework” had

high loading score.

Table 4. Loading factor of classic and BFA for sample size 130

Classical loading factor

Bayesian loading factor

Item number F1 = = =
Emotional impac 0.57¢ 0.04(C -0.41¢ 0.25:2
Physical we-beingc 0.61¢ 0.26: -0.38¢ 0.36¢
Relationship 0.581 -0.36( -0.28¢ 0.56(
People’s reactic 0.591 -0.37(¢ -0.49(C 0.21:
Social life 0.671 -0.461 -0.045¢ 0.42¢
Leisure activitie 0.63( -0.101 -0.36( 0.47:
Burden of car 0.62¢ 0.15¢ -0.737 -0.08¢
Housewor| 0.667 0.16¢ -0.52¢ 0.27¢
Job/stud 0.401 0.52: -0.231 0.25(
Financial burde 0.56( 0.35¢ -0.54¢ 0.03¢
KMO 0.081

KMO: Kaiser-Meyer—Olkin, BFA: Bayesian factor arsily
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Table 5. Loading factor of classic and BFA for sample size 150

Classical loading factor

Bayesian loading factor

Item number F1 = 1 =
Emotional impac 0.54( 0.13¢ -0.391 -0.18¢
Physical well-being 0.624 0.178 -0.416 -0.241
Relationship 0.52:¢ 0.45¢ -0.35¢ -0.33¢
People’s reaction 0.578 -0.419 -0.422 -0.036
Social life 0.656 0.037 -0.518 -0.189
Leisure activities 0.602 0.300 -0.402 -0.364
Burden of car 0.62¢ -0.38¢ -0.727 0.29¢
Housework 0.606 -0.150 -0.453 -0.101
Job/study 0.375 0.498 -0.258 -0.165
Financial burde 0.48¢ -0.48¢ -0.36¢ 0.07¢
KMO 0.7¢

KMO: Kaiser—-Meyer—Olkin, BFA: Bayesian factor arsfy

In exploratory FA recognized “social life” and
“job/study” have high loading factor in sample size
of 130. However, BFA marked “burden of care”
and “relationships” as high loading factors. At las
in sample size 150, “job/study” and “social lifel i
classic FA and “burden of care” in BFA are seen
to have high loadings.

Discussion

Dermatological diseases have side effect on the
quality life of family members of patients.
Therefore, beside caring dermatological patients,
it is a very important to pay appropriate attention
to their family members. Persian version of
FDLQI showed that the family members of
patients with dermatological diseases showed a
lower quality of life comparing to the original
sample of Barsa et al’s study (5) while in
Persian version most affected domains were,
respectively, “financial burden” and “emotional
impact,” and “housework” had been affected
less than other domains, in the study on original
guestionnaire,  “emotional  impact” and
“job/study” were, respectively, the most and
least affected domains (7). Other studies have
also shown that type of the involved disease and
cultural conditions effects on family members of
patients (12).

As results showed when the sample size
decreased KMO and Cronbach’'s alpha
increased. Classic FA extract one factor for main
data set and it is in line with the FA results of
the original version which was in favor of one
dimensionality of the tool (5) while BFA do the
same for sample size 150. Sampogna et al. (6)
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showed one dimensionality of the questionnaire
in the Italian version, too. However, in two last
sample size exploratory FA summarized
information on two factors which are obtained
from analysis. In other study (13), 132 family
member's patient which FA of 10 items of the
final questionnaire revealed two factors.

BFA has a major advantage over the
traditional maximum likelihood FA of
incorporating prior information into the model.
With complicated models, it is rare that samples
from posterior distribution can be obtained
directly. The methods of “MCMC" are proved to
be the easiest way to get reliable results (8).
Ansari and Jedidi (14) reported that Bayesian
approach also has promise for estimating more
complex data structures.

Press and Shygmasv showed BFA techniques
which loading scores are estimable along other
parameters (15).

In 1981, Lee studied FA in view point of
Bayesian in which posterior information of
parameters included in analysis. Finally, the
conclusion is that Bayesian estimates of FA are
considerably better. Hence, if appropriate prior
be available, the Bayesian approach can be an
interesting method for FA.

Studies in medical fields by topic of
comparing classic FA with BFA are very rare.
Moreover, no studies have been done on FDLQI
guestionnaire with BFA method.

The results Safizadeh et al. (7) showed that
the Persian version of FDLQI has acceptable
factorial validity and internal consistency
reliability and could be used in related studies.
Following the same reason, we attempt to do
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further analysis.
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