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ABSTRACT

Objective. To develop and assess the
validity and reliability of an adherence
scale concerning medical treatment in
paediatric FMF patients.

Methods. The Medication Adherence
Scale in FMF Patients (MASIF) is a
18-item questionnaire that evaluates
adherence to medication in four do-
mains. Validation of the instrument was
accomplished in paediatric FMF pa-
tients (aged 2—18 years) under medica-
tion at least for 6 months. The first step
was to build up the scale through quali-
tative approach (with interviews using
semi-structured questions). Validation
analyses included assessment of feasi-
bility, face and content validity; con-
struct validity, internal consistency and
test-retest reliability.

Results. One hundred and fifty pa-
tients with FMF were enrolled in the
study. The mean age of the patients was
11.11+4.02 years and 48.7% of them
were male. The MASIF was found to
be feasible and valid for both face and
content. It correlated with the Morisky
Medication Adherence Scale as a gold
standard thereby demonstrating good
construct validity (r=0.515, p<0.001).
Assessment of content validity identified
four subscales. The internal consisten-
¢y, Cronbach’s alpha was 0.728. There
was a positive and significant corre-
lation between test and retest scores
(r=0.843; p<0.001). Also, a significant
correlation between parents’ and chil-
dren’s reports (r=0.781, p<0.001).
Conclusion. Based on these results,
the use of this scale to assess and fol-
low up the adherence to treatment in
paediatric FMF patients under medi-
cal treatment is recommended.
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Introduction

FMF is an autosomal recessive disease
characterised by recurrent inflamma-
tory febrile attacks of serosal and syno-
vial membranes along with increased
acute-phase reactants. It is the most fre-
quent periodic febrile syndrome and has
been proposed as the prototype of the
auto-inflammatory disorders (1-5). It
is estimated that around 100,000 indi-
viduals from the population are at risk
for FMF attacks (1). Colchicine is the
central component of FMF treatment,
since it reduces attack frequency and
duration in most patients and it is effec-
tive in preventing and arresting amyloi-
dosis, the most dreadful manifestation
of FMF (6-8). After the publication of
the first reports on the efficiency of col-
chicine in familial Mediterranean fever
(FMF), very few randomised studies
have investigated issues related to its
long-term use (9). Problems such as
colchicine intolerance and colchicine
resistance have not been solved yet
(10). Another problem that needs to be
addressed is the adherence to treatment
in FMF (11).

Approximately 10—15% of patients with
FMF are defined as non-responders but
it was claimed in a study that in fact they
are non-compliers (8). The ratio of non-
responders to colchicine, which was re-
corded based on the patients’ statements
in the first evaluation, was found to be
16% (12). However, the ‘true’ non-re-
sponder ratio was determined as 5% af-
ter the correction based on the results of
the self-answering question on patient’s
routine colchicine-consuming habits (8,
13). In this regard, identifying related
factors to non-adherence may help in
providing approaches.
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The reasons for non-adherence include
many factors such as complicated treat-
ment plans, the burden of chronic dis-
eases, insufficient communication with
the health professionals, insufficient
social support, adverse effects of the
drugs, or drug interactions (14-17). The
adherence of the patient to therapy is as
important as the accurate diagnosis or
treatment of the disease with accurate
timing (18, 19). On the other hand, the
current medication adherence scales
only measure the adherence to treat-
ment, but not the related factors.”
There are a lot of studies on adherence
to medication on several diseases such
as epilepsy, diabetes, cystic fibrosis
and hypertension but not in paediatric
rheumatic diseases (20). The conse-
quences of poor adherence are serious
and may result in drug resistance, drug
reactions, increased morbidity and mor-
tality, and reduced quality of life (21).
Poor adherence also affects health care
provider behaviour, potentially leading
to increased dosages or discontinuation
of medication believed to be ineffective
(22).

In FMF patients who have been classi-
fied as non-responders, data has been
reported on the use of different treat-
ments, such as biological agents with
significant efficacy (23). However, they
have economical cost. Thus, it should
be ensured that colchicine treatment
was administered adequately before
claiming its failure.

Considering the importance of compli-
ance to treatment in FMF, we aimed to
develop an adherence scale for medical
treatment and assess the validity and re-
liability in paediatric FMF patients.

Material and methods

Development of the Scale (MASIF)
MASIF was designed by 10 paediatric
rheumatologists, 1 paediatric nurse, 1
biostatistician and 1 family physician.
Items were derived through: (i) com-
prehensive reviews of the literature on
patient adherence, identifying factors
and potential self-report questions (17,
19-22). (ii) semi-structured individual
qualitative interviews with 11 patients
under medication and their parents.
The combination of parameters derived
from the literature and from the state-

ments of patients and/or parents was
used as study’s item pool, which com-
prised of 31 items. Finally, 17 positive
and 14 negative items were included
in the item pool. (iii) an expert panel
discussion about the relevant factors in
FMF medication adherence in the con-
text of their clinical experiences. It is
proposed that each of the expert raters
on the judging panel responds to the
following question for each item: “Is
the skill or knowledge measured by this
item ‘essential’ or ‘not necessary’ to the
performance of the construct?”’ If more
than half of the panellists indicate that
an item is essential, then the item has at
least some content validity. The content
validity ratio (CVR) was calculated:
CVR = (ne — N/2)/(N/2), where CVR
= content validity ratio, ne = number
of panellists indicating ‘‘essential”,
N = total number of panellists. This
Formula yields values ranging from +1
to -1; positive values indicate that at
least half the experts (panellists) rated
the item as essential.

In light of the expert opinions, 11 items
were excluded and thus the eventual
scale included 20 items. Accordingly,
the content validity was obtained by
the members of the group. A pilot test
in a convenience sample of 15 patients
was performed for face validity to en-
sure that the questions were clear and
understandable to all participants. The
acceptability of the survey and the time
required to complete the scale were
also examined. During the pilot test,
the patients were asked to comment on
the comprehensibility of the items and
whether or not there was a problem in
answering the questions. After the pilot
test, two items were excluded due to in-
comprehensible structure. The data ob-
tained from the 15 patients in the pilot
test were not included in the data.

As stated above, content validity was
established by the members of the
group (13 physicians and 1 paediatric
nurse with specific experience in the
field) with complete agreement. Also
15 patients were asked whether the
questionnaire was clear and under-
standable.

This newly developed form was impli-
cated in the patient group from 19 hos-
pitals with the contribution of 31 au-
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thors, and validity/reliability analyses
were performed. Activities in this step
were detailed in the following sections.
The final 18-item scale is presented in
Appendix A. Items were grouped into
4 categories: knowledge about the
medication, adherence to the treatment,
barriers to drug use, factors that may
increase compliance. The participants
answered each item on a Likert scale (1
= strongly agree, 2 = agree, 3 = no idea,
4 = disagree, 5 = strongly disagree).
The total score ranged from 18 to 90.
In step 4, each participant also complet-
ed a previously validated questionnaire:
Morisky medication adherence scale.
Morisky Medication Adherence Scale:
The Morisky medication adherence
scale was developed to assess the ex-
tent to which patients took their pre-
scribed medications (24). The theory
underlying the scale was that medica-
tion non-adherence could be caused by
forgetting, carelessness, stopping the
drug when feeling better and/or stop-
ping the drug when feeling worse. As
such, the scale assessed both uninten-
tional non-adherence (forgetting and
carelessness) and intentional non-ad-
herence (stopping the drug when feel-
ing better/worse) with dichotomous re-
sponses (‘yes’ and ‘no’). The structure
of the questions was reversed to avoid
the ‘yes-saying’ bias. Each patient had
a scale score ranging from O to 8, and
higher scores indicated better medica-
tion adherence. This scale was used as
a gold standard in order to evaluate the
criterion validity of MASIF.

Patient population

All FMF patients (aged between 2-18
years and under oral medication for
at least 6 months) who had been seen
in the 19 study centres between April
2012 and July 2013 were enrolled.
Their parents/guardians gave informed
consent to participate. Patients with an-
other disease that required regular drug
use were excluded.

The questionnaire was completed only
by the parents if the patient was young-
er than 7 years old. For patients older
than 7 years, they and their parents were
both included in the interview. The
study was approved by the local ethics
committee of the research hospital.
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Questionnaire completion

Prior to the study visit, a parent (the
mother, whenever possible) or legal
guardian of each patient was asked to
complete the Turkish parent version
of the MASIF and Morisky adherence
scale. The two questionnaires were pre-
sented to the raters in random order. The
child (if aged more than 7 years) was
also asked to complete the Turkish pa-
tient version of the MASIF and Morisky
adherence scale with his parent (25). A
researcher assisted parents and children
if they had questions during question-
naire completion.

Clinical assessments

At the time of the study visit, the fol-
lowing data were obtained from each
patient/parent: sex, age at disease onset,
disease duration, attack patterns and age
at study visit. The attending paediatric
rheumatologist rated the physician’s
global assessment of overall disease ac-
tivity on a 10-cm visual analogue scale
(VAS; 0: no activity, 10: maximum ac-
tivity) and also noted the therapies from
disease onset and treatment decision.
Laboratory parameters included eryth-
rocyte sedimentation rate (ESR) and
C-reactive protein level (CRP).

Validation procedures

To validate the MASIF, the Outcome
Measures in Rheumatology Clinical
Trials (OMERACT) filter for outcome
measures in rheumatology was applied
(26, 27). Feasibility or practicality of
the MASIF was determined by address-
ing the issues of brevity, simplicity, and
easy scoring, and from the percentage
of missing values. The time needed to
complete the MASIF was also assessed.
Face and content validity of the MASIF
were discussed in the development steps
of the scale.

Criterion validity is a measure of the
extent to which values on an instrument
agree with those of a gold standard. The
Morisky Adherence Scale was accepted
as the gold standard for evaluation of
the criterion validity.

A correlation coefficient was calculated
between the total scores obtained in the
MASIF scale and the Morisky scale.
The criterion of assuring the criterion
validity of MASIF was taken as a mini-
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APPENDIX A

No Items

1 Iknow about my illness and I am aware that my treatment will continue for

a long time.
2 Isometimes forget to take my medication.
3 Irely on the treatment prescribed for my disease.
4 Irefrain from others when taking drugs
5  Continuous drug usage affects my daily life.
6 When I am out of home (on vacations, travels, etc.) I forget to take my drugs.
7 I wish this disease had a treatment without drugs.
8  Isometimes do not take my drugs on time because of my daily routine.
9 I think my illness will get better, if I use my drug regularly.
10 I know the adverse effects of the drug.
11 Ineed to be convinced to use my medication regularly, for a long time.
12 I’'m afraid that continuous drug use may lead to other diseases.
13 IfIleave my drug, my disease may worsen.
14 Icould not get used to using my drug regularly.
15

I do not skip doses.

When I realise that I forgot to take my medication, I take my drug even it is delayed,

16 ~ When I disrupt my drug my complaints may increase.

17 I am tired of continuous drug use.

18  Ithink it is quite difficult to use medicine in multiple doses during a day.

mum value of 0.30, calculated from the
correlation coefficient (28, 29). As crite-
rion validity, the correlation coefficients
were calculated between the total scores
obtained from the MASIF and Morisky
Adherence Scale.

Construct validity is a form of valida-
tion that examines whether the construct
in question, in this case the MASIF, is
related to other measures in a man-
ner consistent with a prior prediction.
The “Principal Components Analysis”
among the “descriptive factor analysis™
was used to determine the titles of the
scale items (28, 30). Prior to the fac-
tor analysis, the Kaiser-Meyer-Olkin
(KMO) test was used to evaluate the
sufficiency of the sample size for the
factor analysis. A KMO value of >0.60
was accepted as an indicator of a suffi-
cient sample size for the factor analysis.
For interpretation of the factor analysis
outcomes, particular attention was paid
to the factor loadings to be at least 0.30
(28-31). Finally, the factors observed
were named according to the items in-
cluded.

Reliability; the internal consistency and
test-retest reliability were evaluated (25).
Internal consistency: A Cronbach’s al-
pha internal consistency coefficient was
calculated. The Cronbach’s alpha co-
efficient values for the scale that were
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>(0.70 were accepted as a criterion of
internal consistency (25, 28, 32).
Test-retest reliability: Test-retest was
implemented to 29 patients after 10-20
days from the first implementation of
the scale. The statistical significance of
the difference between the mean values
of the total scores obtained in the test
and the retest of the scale was primar-
ily analysed using the “Paired Sample
Test”. Second, the correlation between
the test and retest scores was analysed in
order to determine the consistency be-
tween the two calculations, and a “con-
sistency coefficient” was calculated (28,
33).

Both parents and children were asked to
complete the scale and the correlation
between parents’ reports and children’s
reports was evaluated.

A scale instruction was prepared for the
individuals who are going to use the
scale. It describes the appropriate sub-
jects, the scoring and the interpretation
procedures.

Statistics

Descriptive data are expressed as num-
bers and percentages for the numeri-
cal variables, and as mean + standard
deviation (SD) for the measurement
variables. Pearson’s correlation coef-
ficient was calculated for the “correla-



Medication Adherence Scale in FMF patients / S. Yesilkaya et al.

Table I. Characteristics of the participants.

Characteristics

Age (Mean+SD)

Age at the time of diagnosis (Mean+SD)
Time duration after the diagnosis (Mean+SD)
Number of attacks in a year (Median+SD)
Duration of an attack (hour) (Median+SD)

1121 + 4.05
7.51 £ 4.10
370 +2.72
11.00£10.74 (min. 0 - max 52)
48.00£34.82 (min. 0 - max 240)

Gender n %
Male 73 48.7
Female 77 513
Family history of FMF
Yes 81 54.0
No 57 38.0
Unknown 12 8.0
Pattern of attacks
Regular 48 320
Irregular 91 60.7
Unknown 11 73
Colchicine doses
1 mg/24 h 76 50.7
1.5 mg/24 h 43 28.7
2mg/24 h 25 16.7
>2 mg/24 h 2 1.3
Unknown 4 2.7
SD: Standard deviation; FMF: Familial Mediterranean Fever.
Table II. The results of item analyses.
Item Scale Mean Scale Corrected Cronbach’s
Score If Item Variance if Ttem/Total Alfa If Ttem
Deleted Item Deleted Correlation Deleted
Item 1 57.70 70.05 0.175 0.706
Item 2 58.75 61.75 0.444 0.702
Item 3 57.74 69.29 0.256 0.722
Item 4 59.61 60.98 0.479 0.698
Item 5 59.16 62.27 0.440 0.703
Item 6% 66.22 73.79 -0.150 0.708
n:150 Item 7 59.22 63.00 0316 0.717
Item 8 60.75 69.62 0.128 0.730
Item number: 18 Item 9 59.31 61.88 0.376 0.710
Item 10 57.94 68.06 0.293 0.719
Item 11 58.64 68.55 0.132 0.733
Cronbach’s alpha: Item 12 58.91 61.73 0.481 0.699
0.728 Item 13 59.58 66.34 0214 0.726
Item 14 58.08 69.84 0.156 0.727
Item 15 58.75 61.21 0.437 0.703
Item 16 58.13 64.83 0.396 0.709
Item 17 58.25 70.60 0.044 0.738
Item 18 5991 64.14 0.345 0.713
Item 19* 66.80 70.89 -0.017 0.706
Item 20 60.16 65.11 0.300 0.717

“Items 6 and 19 were excluded from the scale after item analyses.

tion-based item analysis”. Cronbach’s
alpha value was calculated for the re-
liability analyses of the scale. “Paired
Sample Test” and the correlation coef-
ficient were calculated in the test-retest
analyses, performed for evaluation of
the reliability. CVR (Content Validity

Ratio) and CVI (Content Validity
Index) were calculated for the content
validity. Pearson’s correlation coeffi-
cient was used for the criterion valid-
ity. The Principal Components Analysis
among the descriptive factor analyses
was used for evaluation of construct va-
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lidity and the “Equamax Rotation” was
performed. The Kaiser-Meyer-Olkin
(KMO) test was used prior to the fac-
tor analysis. SPSS package program for
windows v.15.0 (SPSS Inc. Chicago,
IL, USA) was used. p<0.05 was consid-
ered statistically significant.

Results

Patient characteristics

None of the parents/guardians of eligi-
ble patients seen in the study period re-
fused participation and no subject was
excluded for other reasons. Overall,
150 patients were enrolled in the study
(Table I).

Feasibility and face and content
validity

Mean time for completing the MASIF
was 3.4 minutes (range 2-6) for par-
ents, and 5.3 minutes (range 3-10) for
children. There were no missing re-
sponses. Face and content validity are
discussed above.

Criterion validity

As criterion validity, the correlation co-
efficients were calculated between the
total scores obtained from the MASIF
and Morisky Adherence Scale. There
was a significant correlation between
MASIF scores and Morisky scores (
(r=-0.515, p=0.000).

Construct validity

According to the factor analysis, a total
of four factors were gathered, account-
ing for 58% of the total variance and
having an eigenvalue of greater than 1
that could come together meaningfully.
The factors were named considering
the items gathered under which were
examined with regard to their content.
The first factor was named “knowledge
about the medication” (1%, 10%, 13
and 16" items); the second factor was
named “adherence to the treatment”
(2, 5t 6P 8h 15" and 17" items),
the third factor was named “barriers to
drug use” (4%, 7%, 12, 14" and the 18"
items) and the fourth factor was named
“the factors that may increase adher-
ence” (31, 9" and 11" items).

The Kaiser-Meyer-Olkin (KMO) value
was found to be 0.652 with a Barlett
test outcome of 706.294 and a p-value
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of <0.01. The results of item analyses
are presented in Table II. Among the
58% variance that had been accounted
for, 14% were explained by the first fac-
tor, 12% were explained by the second
factor, 12% were explained by the third
factor and 10% were explained by the
fourth factor.

According to our scale, a high score
showed a good adherence to treatment.
The cut-off point was determined as 60
points. A point over 60 was accepted
as “good medication adherence” and
a point less than 60 was considered as
“bad medication adherence” (Table III).
The ROC curve is shown in Figure 1.

Internal consistency

The Cronbach’s alpha coefficient cal-
culated for the 18 items subsequent to
the item analysis was 0.728. The cron-
bach’s alpha values of the items are
shown in Table II.

Test- retest reliability

The mean values of total scores ob-
tained in the first test and the retest on
29 participants were 61.51+8.70 and
60.65+8.29, respectively (t=0.971;
p=0.340). The correlation analysis (test-
retest reliability) showed a highly sig-
nificant positive correlation (r=0.843;
p<0.001).

Both the parents and the child (if aged
more than 7 years) completed the ques-
tionnaire. The correlation between par-
ents’ reports and children’s reports was
evaluated and it was found a significant
correlation between them (r=0.781,
p<0.001).

Discussion

In this study, we have described the
development of a new measure of
medication adherence for children with
FMF. It is short, simple, and quickly
applied (taking only 3—4 minutes to
complete and score) and therefore
seems to be practical for use in stand-
ard clinical care. The instrument was
found to be feasible and to possess face
and content validity, criterion validity,
construct validity and good reliability
in patients with FMF. By documenting
these key measurement properties, we
have demonstrated that the MASIF is
a valid tool for the assessment of medi-
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Table III. Possible cut-off points of MASIF.

MASIF Morisky
Cut-off
points Bad Good  Sensitivity Selectivity PPV* ~ NPV**
adherence adherence % % % %
(n) (n)
55 Bad adherence 25 2 23.8 95.6 92.6 350
Good adherence 80 43
60 Bad adherence 51 4 48.6 91.1 92.7 432
Good adherence 54 41
65 Bad adherence 79 21 752 533 79 48
Good adherence 26 24
70 Bad adherence 96 34 914 244 73.8 55
Good adherence 9 11
*Positive predictive value. **Negative predictive value.
Fig. 1. The ROC curve. ROC Curve
1, 0
0,87
>
D
20, 6
-
)
B
)
c
@ 0, 4
©n
0,2
0,0 T T T T T T
0,0 0,2 0,4 0,6 0,8 1,0

1 - Specificity

Diagonal segments are produced by ties.

cation adherence in this patient popu-
lation for oral drugs and is, therefore,
potentially applicable in both clinical
and research settings.

Colchicine has been described as the
best treatment option for both reduc-
ing attacks and preventing the develop-
ment of amyloidosis if used regularly
and in adequate doses. Colchicine re-
sistant patients are in fact thought to
be non-compliers rather than being
non-responders due to non-adherence
to divided daily dosing regimens. This
problem causes inadequate intake of
the drug and eventually increases the
risk of amyloidosis development which
is the most deadly complication of the
disease. Considering all these facts, ad-
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herence to treatment is paramount and
needs to be monitored in FMF.

Evaluation of its validity determines
whether a scale is proper for the stated
property or not. In this study, the con-
tent validity was investigated in order to
determine whether the items of MASIF
represented the field desired to be
measured or not (28,29, 31). At the end
of the content and face validity analyses
performed for the starting scale with 31
items, 11 items were eliminated and the
validities were consequently provided.
Analysis pertaining to the criterion
validity revealed a significant positive
correlation between the MASIF and the
Morisky scores. We evaluated criterion
validity by using Morisky scale because
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there is no test measuring colchicine
level in the blood. So we can not evalu-
ate adherence to colchicine treatment.
For example; HgA1C can be used as
a gold standard in diabetes. However
there is not any parameter or test to
use as a gold standard in FMF (34, 35).
Herewith, although Morisky Scale may
be used to evaluate adherence to treat-
ment, it does not show what the exact
problem of non-adherence is e.g. for-
getting to take the drug, not taking the
drug because of the adverse events, etc.
On the other hand, MASIF evaluates
not only the drug adherence but also
determines the underlying cause. Yet, it
includes four subdimensions (“knowl-
edge about medication”; “adherence to
treatment”, “barriers to drug use” and
“factors that may increase adherence”).
A correlation coefficient of >0.30 be-
tween MASIF and Morisky was an
indicator of a valid criterion analysis.
The factor analysis method was used
for evaluation of the construct validity
of the scale. In the factor analysis per-
formed for evaluation of the construct
validity of MASIF, 4 factors have been
defined (Table III). These obtained val-
ues showed that the scale had a suc-
cessful factor construction (28-31). The
scale does not only focus on the non-
adherence but aids to determine the
contributing factors (knowledge deficit
of the disease, general considerations
about the situations). In addition to the
numerical variables, gathering of the
items together to form a meaningful
whole is an important issue in the eval-
uation and interpretation of factor anal-
ysis outcomes (31, 36-38). Following
the determination of a proper factor
construction for the scale, the factors
that had arisen were indicated.

The MASIF is able to collect the data
on time, shows no variation in time, and
that it can be repeated (25, 28,29). The
Cronbach’s alpha coefficient was found
to be 0.728 and this value was an indica-
tor of the reliability of MASIF. The test/
retest reliability analyses also demon-
strated that MASIF yielded consistent
outcomes and ensured the test-retest re-
liability. Also the significant correlation
between parents’ reports and children’s
reports was an indicator of reliability.
Our study should be viewed in light of

certain limitations. Although we pre-
sent the English translation of the ques-
tionnaire (Appendix A), the instrument
was validated in Turkish patients. It is
possible that children and their parents
elsewhere might respond differently to
the MASIF questionnaire due to cul-
tural and language differences.

In closing, we have developed a new
short and simple measure for the as-
sessment of medication adherence in
patients with FMF. We recommend
using it in standard clinical care and
clinical trials. The MASIF is proposed
for use as both proxy report and patient
self-report (if aged 7-18 years). This
instrument, which was validated in its
Turkish version, should be further test-
ed in different patient groups and cul-
tures. Furthermore, we suggest that ad-
justment studies of this scale for adult
patients with FMF and for other chronic
rheumatic diseases (requiring oral drug
use) are conducted.
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