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ABSTRACT

Aim: The study was performed in order to develop the “Adaptation to Chronic lllness Scale (ACIS)” for the determination of the
adaptation levels of individuals with chronic illnesss to their condition.

Methods: The study was performed with a methodological design. Context, structural, criterion validity and internal consistency
reliability and test-retest validity-reliability analysis were performed. The statistical meaningfulness level in all tests was determined as
p<0.05.

Results: As a result of context validity, factor analysis and item analysis, a 25 item scale with 3 sub components was obtained. In
the scale, the variance amount explained by the three sub components was on a very good level (88.64%). The fact that all of the
Cronbach alpha, Spearman-Brown and Guttman internal consistency coefficients of the scale and all of its sub components are above
0.70. When the test retest reliability coefficients of the whole scale and its sub components were examined, the scale was found to pre-
sent consistent results in different applications and the scale was found to be reliable with regard to the constancy coefficient. The

ACIS shows highly meaningful correlation with a scale of proven validity and reliability.
Conclusion: The “Adaptation to Chronic Illness Scale (ACIS)”, which was just added to literature, is a valid and reliable tool
that can be used to evaluate adaptation to illness in individuals with chronic diseases.
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Introduction

Adaptation is defined as the power to accept
changes coming from the internal and external
environment and exhibit the appropriate attitude
and behavior”. The adaptation process includes
effective coping and coming to terms, and requires
a mutual relationship between the mind and
body®”. Adaptation is the level to which the behav-
ior of the patient complies to clinical suggestions
such as using medicine, applying the necessary diet,
or performing other lifestyle changes®. Adaptation
to illness is a continuous and complex process.
Adaptation includes physiological, psychological,
technological, and duration related factors®®.

Symptoms, complications, and other factors
related to chronic diseases (treatments, medicine,
disruption in family relations, changes in body
image etc.) can become stressors and change the
capacity of an individual for adaptation. All of the
factors related to the disease and treatment affect
adaptation to illness. Similarly, adaptation to illness
affects the course of the disease positively or nega-
tively®™.

Understanding difficulties in adaptation,
developing the appropriate coping methods, and
planning supportive care interventions are all
important with regard to quality of life. In order to
provide adaptation to an illness, first one must
understand the beliefs, attitudes, behavior, and fears
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of a patient regarding his/her disease. Each patient
understands his/her disease and condition though
personal evaluation. Health care workers should
provide the patient with information and assurance,
and help patients in coping with the difficulties
caused by the disease. Understanding the plans,
expectations, and feelings of a patient such as fear
and anger and changing mistaken beliefs if neces-
sary will help the patient gain a lifestyle and habits
more appropriate to his/her illness and speed up the
adaptation process'*'”. The aim of treatment and
care in chronic diseases is to realize the cooperation
and adaptation of the individual to his/her disease
and the treatment program, raising disease related
quality of life®”. Supporting the individual in
accepting the disease in this period he/she must go
through can increase adaptation. Individuals who
have accepted the disease and attuned to it can live
on very long without decreasing their quality of
life">".

When the literature was examined, even
though scales that measure adaptation to diseases in
various fields were found’*'”, a measurement tool
specifically designed to determine the general level
of adaptation to chronic diseases couldn’t be found.
For this reason, we decided to develop the
“Adaptation to Chronic Illness Scale (ACIS)”.

Method

Aim of the study

The study was performed in order to develop
the “Adaptation to Chronic Illness Scale (ACIS)”
for the determination of the adaptation levels of
individuals with chronic diseases to their condition.

Type of the study
The study was performed with a methodologi-
cal design.

The location and date of the study
The study was performed in the Private Yeni

Hayat Hospital between September and November
2015.

The universe and sample of the study

The universe of the study consisted of all of
the individuals presenting with chronic heart dis-
eases at the clinic the study was conducted in (coro-
nary artery disease). In order to develop a meaning-
ful and reliable measurement tool, the number of
patients the scale was applied to had to be at least

five times the item number of the scale", and it has
been suggested that 5 to 10 people for every scale
item should be included®. In the study, 200 indi-
viduals to whom the 40 item draft scale was applied
formed the sample of the study. Criteria for inclu-
sion to the study were being diagnosed medically
with chronic disease at least 3 months ago, having
no communication issues, being able to answer all
of the questions, and agreeing to participate.

Research questions

The study was conducted in order to answer
the following research questions:

¢ Is the “Adaptation to Chronic Ilness Scale
(ACIS)” a valid scale in determining the adaptation
level of patients to disease?

¢ Is the “Adaptation to Chronic Illness Scale
(ACIS)” a reliable scale in determining the adapta-
tion level of patients to disease?

* Does the “Adaptation to Chronic Illness
Scale (ACIS)” have sub components?

* What are the sub components of the Chronic
Diseases Adaptation Scale?

Data collection tools

Data for the study was collected using the
Adaptation to Chronic Illness Scale and the
“Psychosocial Adaptation to Illness Self Report
Scale (PAIS-SR)”.

The Psychosocial Adaptation to Illness Self
Report Scale (PAIS-SR) is a multi componental
scale aiming to evaluate psychosocial adaptation to
physical illness developed by Deragotis (1986)"%.
The Turkish validity and reliability test of the scale
was performed by Adaylar (1995)“”. The lowest
score that can be taken from the scale is O, while
the highest is 138. Scores below 35 show “good
psychosocial adaptation”, scores between 35 and 51
show “medium level of psychosocial adaptation”,
and scores over 51 show “bad psychosocial adapta-
tion” in the scale®. The scale consists of 46 items
and seven sub components. These sub components
are adaptation to health care, occupational environ-
ment, family environment, sexual relations, extend-
ed family relations, social environment, and psy-
chological distress"®.

The Adaptation to Chronic Ilness Scale
(ACIS) was developed in order to measure the
adaptation levels of individuals with chronic ill-
nesss to their illness. The healing process and quali-
ty of life in individuals with chronic illnesss are
affected by adaptation levels. Knowing the adapta-
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tion levels of the patients can guide treatment, care,
education, and counseling planning. Thus, we
decided to develop this scale.

In the development process of the Adaptation
to Chronic Illness Scale first scale questions were
prepared according to literature and the experiences
of the researchers. Then, an item pool study was
performed for the ACIS. An item pool was formed
by writing down items positive and negative con-
cerning adaptation (45 items). Special care was
given to make the items contain physiological, psy-
chological, and social adaptation terms. The ques-
tions prepared were presented to the opinions of a
Turkish language expert.

The ACIS is a 5 way likert type scale. Scaling
is done by scoring 1=1 Don’t agree at all, 2= 1
don’t agree, 3=Indecisive, 4=I agree, and 5= I total-
ly agree. The negative items on the scale are the
items 7.,8.,11.,16.,18.,27.,29.,33.,38.,and 39.
Negative terms are scored as 1=5, 2= 4, 3=3, 4=2,
5=1. While calculating scale scores, the scale total
score is taken and the scale score is obtained by
dividing this score by the number of items.
Adaptation to chronic illnesss increases with
increasing scale scores.

Data vollection and evaluation process

After the necessary permissions and approvals
were taken, the study was started in the relevant
hospital. Patients were first explained the aim,
application style, and expectations related to the
study and included in the study afterwards. The
data collection process took 10 to 20 minutes for
each individual. The test retest application was per-
formed with a three week interval.

Data evaluation was performed using the
SPSS (Statistical Package for Social Science) ver-
sion 21.0 program. In validity reliability analyses,
the averages, standard deviations, minimums, and
maximums of the scale items were calculated
descriptively. For measurements with relationships,
the t test, correlation based item analysis, the
Kaiser-Meyer-Olkin (KMO) sample test, Bartlett’s
test, factor analysis, and internal consistency analy-
sis (Cronbach Alpha) were used. The statistical
meaningfulness level in all tests was determined as
p<0.05. Statistical analyses performed for validity
and reliability were given in Table 1.

Context Validity: A context validity test was
performed in order to determine whether the ACIS
was appropriate for the characteristic to be mea-
sured, whether the measurement was made accord-

ing to the rules, and whether the measurement data
reflected the characteristic to be measured.

Validity Study Method

Context Validity Context Validity ratio (Lawshe teknigi)

Exploratory factor analysis (Principal Components ve

Structural validity Varimax rotation)

Criterion validity Pearson’s correlation coefficient, PAIS-SR

Reliability Study

Internal Item Analysis, Cronbach Alpha, Spearman-Brown,
consistency reliability Guttman

Time constancy analy- | The test retest reliability (Pearson’s correlation coeffi-
sis: cient)

Table 1: validity and reliability study methods.

Factor Analysis: Factor analysis, which was
performed to determine structure validity, is essen-
tially grouping a number of variables under a title.
The factor load of each term should be >40 in fac-
tor analysis®”. The sufficiency of the sample is
decided by checking the Kaiser-Meyer-Olkin
(KMO) value. KMO values are evaluated as perfect
when between 0.90 and 1.00, very good between
.80 and .89, good between 0.70 and 0.79, medium
between .60 and .69, weak between .50 and .59, and
unacceptable under .50%”. The Bartlett’s test is said
to show whether the items in a scale are appropriate
for factor analysis"®. In single component scales,
the stated variance rate is expected to be at least
30%, while this number is higher in multi compo-
nent scales"”.

Item Analysis: The aim in this method, which
is also known as item reliability, is to evaluate the
contributions of each item to the scale and deter-
mine how related each item is to the whole of the
scale. In item selection, the level of item total score
correlations is an important criterion. The item total
score correlation coefficient is accepted as at least
0.25. Items between 0.30 and 0.40 are stated to be
“good” while items above 0.40 are stated to be dis-
criminative on a “very good” level and thus, reli-
able. The reliabilities of items increase with
increasing correlation coefficients®.

Internal consistency analysis (Cronbach
Alpha): In order to examine internal consistency
between test scores, Cronbach Alpha reliability is
calculated in the case of scale items having three or
more answers. The reliability coefficient being 0.70
or above is sufficient for the reliability of test
scores"?.
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Split half test reliability: “Spearman-Brown
correlation value and the Guttman Split-Half
value”. Reliability determination processes per-
formed by splitting data collected by a measure-
ment tool to two pieces of equal value and compar-
ing the scores in these halves are called split half
reliability tests. The more consistent the sores
obtained from these two halves, the more reliable
the measurement tool is®?.

Time constancy analysis: The test retest relia-
bility analysis performed in order to demonstrate
time constancy is applying the same scale under the
same conditions to the same group with a certain
time interval and checking the relationship between
the measurements through the pearson moments
multiplication correlation coefficient method. In
this test, it is suggested to have at least two and at
most six weeks between the first and second test
and to perform the test with at least 30 people. The
obtained coefficient is accepted as the constancy
indicator of the scale scores and is expected to be at
least 0.70%.

Criterion validity: This is checking the rela-
tionship between the measurements made through
the developed scale and another previously devel-
oped highly valid scale through the pearson
moments multiplication correlation coefficient
method"?.

Ethical aspect

In the progression of the study, scientific prin-
ciples as well as the ethical principles of the
Helsinki Declaration were held. In this context, the
principles of informed consent, autonomy, secrecy
and the protection of secrecy, fairness, and no harm
were taken into consideration. Necessary written
permissions from the necessary institutions were
taken. In order to conduct the study, the written per-
mission and approval of the Ethics Committee were
received. Before the application, patients were
explained the aim, plan, and benefits of the study.
Informed consent was taken from the patients.

Results

Context Validity: The views of 10 experts were
taken for the context validity of the scale. Through
the Expert Evaluation Form, the experts were asked
to state their views on each item as “appropriate”,
“partially appropriate”, and “not appropriate” and
make suggestions. In the evaluation of the answers
taken from the experts, the Context Validity Rates

(CVR) for each item was calculated through the
Lawshe technique, and these were compared to the
Minimum Context Validity Rates given in Table 2.
CVR=the number of experts who found the item
necessary / (the total number of experts/2)-1).

The number of | The minimum value
experts of KGO
7 .99
8 .78
9 75
10 .62

Table 2: minimum context validity rates.

Three items with a context validity rate below
0.62 were excluded from the scale. Additionally, 4
items in the scale were reduced to 2 because of sim-
ilarities. As a result, the 40 item draft scale was
reached. Additionally, some items were corrected
according to expert views.

Structure validity
The Kaiser Meyer Olkin (KMO) and Barlett
test results of the scale were given in Table 3.

KMO 0.912
Approx. Chi. square 5472.68
Bartlett Testi degrees of freedom 235
(df)
p 0.000%**

Table 3: Kaiser Meyer Olkin (KMO) and Barlett test
results of the scale.
Not: **p<0.001

The KMO value of the scale was found to be
0.912 and its Barlett test results was found to be
5472.68 (p<.000). In exploratory factor analysis,
the eigenvalue was taken as 1.00, and three sub
dimesions were determined. The plot regarding fac-
tor eigenvalues can be seen in Figure 1.

Scree Plot

Eigenvalue

Component Number

Figure 1: Plot regarding the sub components of the
Chronic Illness Adaptation Scale.
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When the plot regarding factor (sub compo-
nents) was examined, a breaking point could be
seen in the third factor and a rapid decline is seen in
the plot after this point. For this reason, the number
of factors in the scale was limited to three. The
variance rates explained by the sub components of
the scale as a result of factor analysis were given in
Table 4.

Initial eigenvalues
Variance Cumulative
Components Total (%) (%)
1. component 10.63 37.99 37.99
2. component 7.7 27.49 65.49
3. component 6.48 23.15 88.64

Table 4: The variance rates explained by the sub compo-
nents of the scale.

The variance rate explained by the first factor
with an eigenvalue of 10.63 was 37.99%, the vari-
ance rate explained by the second factor with an
eigenvalue of 7.70 was 27.49%, and the variance
rate explained by the third factor with an eigenval-
ue of 6.48 was 23.15%. The total variance
explained was found to be 88.64%.

Item No Communalities Factor loadings
1. 2. 3.
component _component  component
101 88 91 e
L02 96 sos 9%
L03 76 80 ses
104 89 soe 92
LOS 98 *oe soe 98
107 96 s 94
LOS 98 s e 96
L10 96 soe 95
L1l 61
L13 98 A " 96
L14 85 85
LIS 97 93
L17 89 wee 90
L18 79 e aaay 85
121 97 93
1.22 94 95
125 94 90
126 76 87
127 90 s 92
1.28 94 93
1.29 81 e 89
132 83 9
L33 90 see e 94
134 92 oo see 92
135 82 83
136 84 86
138 84 86
139 81 sos 89

Table 5: Factor Loads of the items forming the Sub
Components of the Scale.

When the first results of the exploratory factor
analysis were examined, the factor load values of
12 items were found to be beneath. 40. After factor

rotation, the first sub component of the scale con-
sisted of 13 items (ml, m3, m14, m15, m21, m22,
m25, m26, m28, m32, m35, m36, m38), the second
consisted of 8 items (m2, m4, m7, m10, m11, m27,
m?29, m39), and the third consisted of 7 items (m5,
m8, m13, m17, m18, m33, m34). As a result of the
analysis, the CDS, which consists of three compo-
nents and 28 items, was formed (Table 5).

The factor loads of the items in the first com-
ponent varied between 0.80 and 0.95, the factor
loads of the items in the second component varied
between 0.77 and 0.96, and the factor loads of the
items in the third component varied between 0.85
and 0.98 (Table 5).

Before item analysis, the components were
tried to be named by taking into account the con-
tents of the items. The items in the first sub compo-
nent consist generally of items measuring physical
adaptation, the items in the second sub component
consist generally of items measuring social adapta-
tion, and the items in the third sub component con-
sist generally of items measuring psychological
adaptation. The names given to the components and
the item numbers forming the components were
shown in Table 6.

Component name Item numbers

1. component: physical

: 1,3, 14, 15,21, 22, 25, 26, 28, 32, 35, 36, 38
adaptation

2. component: social

i 2,4,7,10, 11,27, 29, 39
adaptation

2. component: psycho-

logical adaptation 5,8,13,17,18,33, 34

Table 6: The names given to the components and the
item numbers forming the components.

Item analysis, Cronbach Alpha, Spearman-
Brown, Guttman Internal Consistency Coefficients

When the item total score correlations of the
28 items were examined for the reliability study of
the Chronic Illnesss Adaptation Scale, the correla-
tion coefficients of 25 items were seen to vary
between r=0.25 and r=0.81, and the items were
found to have a positive and statistically advanced
relationship (p<0.001). he remaining three items (3,
11, 32) were found to have correlation coefficients
beneath 0.25 despite statistically meaningful relia-
bility coefficients, and were removed from the scale
(p<0.01,r=0.18 - 0.19) (Table 7).

The Cronbach Alpha internal consistency
coefficient of the scale was found to be 0.88. The
Spearman-Brown and Guttman internal consistency
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coefficients of the scale, found by splitting the scale
into two halves, were found to be 0.93 and 0.92,
respectively (Table 7).

Item no  Item Total Cronbach alpha’s if item deleted
Lo1 0.68%* 86
L2 0.51%* 86
1.03 0.18* 88
L4 0.44%* 86
LOS 0.51%* 87
Lo7 0.25%* 87
Los 0.36%* 86
L10 0.53%* 86
L1 0.19* 87
L13 047 86 Cronbach Alpha
L4 0.51%* 85 0.88
LIS 0.58** 87
L17 0.32%* 87
L18 0.36%* 87 Sp«xrvv::::;l)n.un‘
121 0.58** 87
122 0.65** 85
125 0.66** 85
1.26 0.59*+ 86 Guttman*
127 0.38%* 87 092
128 0.65** 85
129 0.26** 87
132 0.19¢ 88
133 0.36%* 87
134 0.45%* 86
135 0.73%* 84
1.36 0.81%* 84
138 0.75%* 84
139 0.26%* 86

Table 7: Item analysis results pertaining to the whole of
the scale and internal consistency coefficients (n=200).

*p< 001  *¥p<0.001
Item No Item Total ** _Internal Consistency Coefficients
Physical adaptation sub component

Lo1 0.92
L4 0.83
LIS 093
121 093
.22 096 Cronbach Alpha 097
o6 bt 0%
126 0.84
128 0.96
135 0.79
136 0.81
138 0.82

Social adaptation sub component
102 0.97

104 092 Cronbach Alpha 098
Spearman Brown* 0.95

107 097 N

: Guttman* 0.96

L10 097

127 0.93

1.29 0.88

1.39 0.88

Psychological adaptation sub component

L0S 0.98

108 0.98 Cronbach Alpha 0.98

I 598 Spearman Brown* 098

13 ! Guttman* 098

L7 0.92

L18 0.85

133 0.92
L34 0.92

Table 8: Item Analysis Results pertaining to the sub
components of the scale and Internal Consistency
Coefficients (n=200).
£p<0.0] ** p<0.00]

The item total correlations for the items in the
physical adaptation sub component of the
Adaptation to Chronic Illness Scale vary between
0.79 and 0.96. Accordingly, all of the items in this
component were found to be statistically meaning-
ful on a level of p>0.001, and were decided to
remain in the physical adaptation sub component of

the ACIS. The Cronbach Alpha internal consistency
coefficient for these items was found to be 0.97,
and the Spearman-Brown and Guttman internal
consistency coefficients for these items were found
to be 0.92 and 0.93, respectively (Table 8).

The item total correlations for the items in the
social adaptation sub component of the Adaptation
to Chronic Illness Scale vary between 0.88 and
0.97. Accordingly, all of the items in this compo-
nent were found to be statistically meaningful on a
level of p>0.001, and were decided to remain in the
physical adaptation sub component of the ACIS.
The Cronbach Alpha internal consistency coeffi-
cient for these items was found to be 0.98, and the
Spearman-Brown and Guttman internal consistency
coefficients for these items were found to be 0.95
and 0.96, respectively (Table 8).

The item total correlations for the items in the
psychological adaptation sub component of the
Adaptation to Chronic Illness Scale vary between
0.85 and 0.98. Accordingly, all of the items in this
component were found to be statistically meaning-
ful on a level of p>0.001, and were decided to
remain in the physical adaptation sub component of
the ACIS. The Cronbach Alpha internal consistency
coefficient for these items was found to be 0.98,
and the Spearman-Brown and Guttman internal
consistency coefficients for these items were found
to be 0.98 and 0.98, respectively (Table 8).

Time constancy analysis

For the test retest reliability analysis of the 25
item ACIS with three sub components, the same
scale was applied to 30 people with an interval of
21 days. He test retest reliability coefficients of the
scale were given in Table 9.

r p
Total ACIS 0.92 p=0.000
Physical adaptation 098 =0.000
sub component
Social adaptation sub 0.94 =0.000
component
Ps.ychologlcal adapta- 0.84 p=0.000
tion sub component

Table 9: Test retest reliability coefficients of the scale
(n=30).

As it can be seen in Table 9, a positive, strong,
and statistically advanced relationship between the
scores of the two measurements was found
(p<0.001).



Scale development study: adaptation to chronic illness

141

Criterion validity
The score averages of ACIS and PAIS-SR
were compared for criterion validity (Table 10).

Ort+SS r p

ACIS 106.08 +7.45
-0.77 0

PAIS-SR | 39.87+11.08

Table 10: Findings regarding Criterion Validity.

A statistically meaningful negative strong cor-
relation between ACIS and PAIS-SR scores was
found (p=0.000).

Discussion

Validity is the level to which a measurement
tool measures the characteristic it aims to measure
accurately without mixing it with another character-
istic®®. Reliability is related to how accurately the
scale measures the characteristic it aims to mea-
sure®”.

Context Validity: The 45 item draft scale was
presented to the views of 10 experts for context
validity. According to the views stated by the
experts regarding the items, the minimum value of
the context validity rates of the items corresponded
to 0.62 in the table formed by Veneziano and
Hooper (1997). According to the Lawshe technique,
items with lower than 0.62 CVR should be exclud-
ed from the scale. As a result, 3 items were
removed from the scale because of low CVR, and 2
items were removed because of similarities.

Factor analysis: The remaining 40 item scale
was applied to 200 chronic coronary artery patients,
and factor analysis was performed. Since the KMO
value of the scale was 0.912 (p=0.000), the sample
sufficiency can be stated to be perfect. The result of
the Bartlett’s test (p=0.000) was meaningful, which
means the items in the scale were appropriate for
factor analysis. As a result of exploratory factor
analysis, 12 items were removed from the scale and
a 28 item scale with 3 sub components was
obtained. In the scale, the variance amount
explained by the three sub components was on a
very good level (88.64%).

Item analysis: For the reliability study of the
ACIS, the item - total score correlations of the 28
items were examined and three items (3, 11 and 32)
were removed from the scale because of correlation
values beneath 0.25 and the 25 item ACIS was
formed.

Internal consistency analysis: The fact that all
of the Cronbach alpha, Spearman-Brown and
Guttman internal consistency coefficients of the
scale and all of its sub components are above 0.70
shows that the final 25 item form of the scale is
reliable and formed of items that are highly corre-
lated and consistent.

Time constancy analysis: When the test retest
reliability coefficients of the whole scale and its sub
components were examined, the scale was found to
present consistent results in different applications
and the scale was found to be reliable with regard
to the constancy coefficient.

Criterion Validity: The ACIS shows highly
meaningful correlation with a scale of proven valid-
ity and reliability.

Conclusion

In the scale, which took its final form with three
sub component and 25 items, items 1., 14., 15., 21.,
22.,25.,26., 28., 35., 36., and 38 measure physical
adaptation, items 2., 4., 7., 10., 27., 29., and 39 mea-
sure social adaptation, and items 5., 8., 13., 17., 18.,
33., and 34 measure psychological adaptation Items
1.2.4.5.,10.,13.,14.,15.,17.,21.,22.,25.,26.28.34.35
., and 36 are scored normally, while items
7.8.,18.,27..29.,33.,38., and 39 are scored reversely.
The total score that can be taken from the scale is
125. The adaptation levels of patients increase with
increasing scores.

The ACIS, which was just added to literature,
is a valid and reliable tool that can be used to evalu-
ate adaptation to illness in individuals with chronic
illnesss. We think that studies being performed to
use and test this scale in wider sample groups and
in samples with different chronic illnesss may con-
tribute significantly to literature.
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