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ABSTRACT

TS Patients with cardiovascular diseases (CVDs) often face numerous psychosocial challenges and
emotional fluctuations due to their chronic conditions. Their ability to adapt to the disease and manage
the emotional, psychological, and social challenges is crucial for these individuals. This study aimed to
assess the psychometric characteristics of the Persian version of the adaptation to chronic illness scale
(ACIS) for patients with CVDs in Iran.

This is a cross-sectional and psychometrics study. The forward-backward transla-
tion method was first used to translate the ACIS. To assess its face validity, it was administered to 10
CVD patients and reviewed by five experts in counseling and psychology. The content validity index (CVI)
and the content validity ratio (CVR) were calculated to assess content validity. Concurrent validity was
evaluated by measuring the correlation between the scores of the Persian ACIS and the psychosocial
adjustment to illness scale (PAIS). Internal consistency was assessed using Cronbach’s a coefficient, and
test re-test reliability was measured using the intraclass correlation coefficient (ICC). Confirmatory factor
analysis (CFA) was performed in LISREL software to validate the structure of the questionnaire.

(ST The CVR was obtained as 0.99, the item-CVI ranged from 0.8 to 1, and the calculated kappa
coefficient ranged from 0.76 to 1. There was a strong correlation between the total scores of the ACIS
and PAIS (r=-0.757, P<0.05). The Cronbach’s a coefficient for the overall scale was 0.84. Furthermore,
the ICC was 0.96. The values of fit indices for the initial model were RMSEA=0.104, df=3.04, GFI=0.75,
AGFI=0.70, and NFI=0.72. After removing item 10 (in the physical subscale) due to its lack of significance,
and calculating the covariation of errors for paired items (22 & 23,13 & 15,17 & 19,12 & 20, and 6 &
25), the values of fit indices improved as RMSEA=0.077, df=2.23, GFI=0.90, AGFI=0.91, and NFI=0.90,
reaching acceptable construct validity.

[@TEIERT The Persian ACIS has acceptable face and content validity, concurrent validity, internal con-
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Introduction

chronic disease is a long-lasting condition
that leads to physical limitations in the
body and restricts the patient’s daily living
activities. For these diseases, the treatment
takes along time and the recovery is dif-
ficult. In some cases, there is no definitive cure [1]. Al-
though these diseases are not directly fatal, they can dis-
rupt the quality of life (QoL) and lead to early and severe
disabilities [2]. Chronic diseases account for 60% of all
deaths worldwide, and their prevalence can be seen in all
regions and socioeconomic classes [3]. Chronic diseases
such as cardiovascular diseases (CVDs) are the major
causes of death and contribute significantly to disability
and mortality [4]. The CVDs are a group of disorders of
the heart and blood vessels [5]. Heart failure is defined
as progressive damage to the heart due to its inability to
circulate blood properly throughout the body. This dis-
ease is one of the three main causes of death in industri-
alized countries. Although mortality from CVDs has de-
creased in recent years in developed countries, evidence
suggests that lifestyle changes have led to an increasing
prevalence of CVDs in Iran [6], where it is the leading
cause of death for individuals over 35 years of age [7].

The CVDs can cause many symptoms such as short-
ness of breath, severe fatigue, dizziness, heart palpita-
tions, appetite problems, and constipation. They also
lead to lifestyle modifications that affect the patient’s
psychological well-being and QoL and increase their
susceptibility to psychological disorders such as anxiety
and depression, all of which can disrupt various aspects
of their lives and hinder adjustment to the disease [8].
Adjustment to these diseases is considered a crucial tran-
sition period in a patient’s life [9]. Adjustment refers to
a personal characteristic that helps individuals manage
psychosocial factors for improvement in their lives. The
process of adjustment to a chronic disease is dynamic
and continually influenced by individual and environ-
mental factors. Throughout this process, individuals
should cope with personal and environmental challeng-
es to reach an acceptable level of health and physical,
mental, and social functioning and, as a result, achieve
successful adjustment [10]. Impaired psycho-social ad-
justment can lead to issues such as sleep disturbances,
restlessness, irritability, nervousness, fatigue, anxiety,
lack of concentration, emotional instability, and social
withdrawal [11]. Samadzade reported that, among 215
individuals with diabetes, those with low psycho-social
adjustment to their illness utilized healthcare services

2-6 times more frequently and spent 2.5-4 times higher
costs compared to those with high adjustment [12]. The
inability to adjust to the disease may also have negative
consequences such as non-acceptance of treatment, re-
duced QoL [13], lower adherence to treatment regimens
[14], and slower recovery rate [3].

Despite advancements in pharmaceutical and psycho-
logical treatments, changing patient behavior to promote
their adjustment to chronic diseases and their treatment
adherence remains controversial [15]. There is currently
no validated tool to measure the overall level of adjust-
ment to chronic diseases in Iran. There is one available
tool called the psychosocial adjustment to illness scale
(PAIS), developed by Derogatis in 1990, that evaluates
seven domains: Healthcare orientation, sexual relation-
ships, vocational environment, domestic environment,
extended family relationships, psychological distress, and
social environment [ 16]. However, it is not specifically for
chronic diseases. Hence, there is a need for a tool specific
to chronic diseases, particularly CVDs. In this regard, the
adaptation to chronic illness scale (ACIS) was developed
for patients with CVDs (coronary artery disease) in Tur-
key in 2016 [17]. It has 25 items and three subscales of
physical, psychological, and social adaptation. This ques-
tionnaire has several advantages, including its low num-
ber of items suitable for individuals with chronic illnesses
and its novelty compared to existing tools.

Given that the QoL improvement process for individu-
als with CVDs is influenced by their level of adapta-
tion to the disease, and the need for a specific tool for
its measurement, and considering the lack of a tool for
assessing adaptation to the disease in CVD patients in
Iran, this study aimed to assess the psychometric prop-
erties of the Persian version of the ACIS for this group.

Materials and Methods
Study design and participants

This is a cross-sectional and psychometrics study. The
study population consists of individuals diagnosed with
CVDs referred to the hospitals in Tehran, Iran. Inclu-
sion criteria were: Having heart failure, coronary artery
disease, angina pectoris, or myocardial infarction, un-
dergoing angioplasty or coronary artery bypass surgery
confirmed by a cardiologist, awareness of the chronic
condition, diagnosis with the disease for at least three
months, proficiency in Persian language, ability to read
and write, and willingness to participate in the study. Ex-
clusion criteria were the distortion of the questionnaire
and unwillingness to continue cooperation in the study.
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For developing a psychometric instrument, Ghasemi
suggests that a sample size of <100 is inadequate, and
it should be more than 200 [18]. Given that the ACIS
has 25 items, and following statistical recommendations
[19], 250 CVD patients were initially determined (10
participants per item). However, due to limited access to
participants in hospitals, the final sample size was 211.
Among these samples, 10 participated in the face valid-
ity assessment, 50 completed the questionnaire for test
re-test reliability assessment, and another 50 filled out
the PAIS questionnaire for concurrent validity assess-
ment. The participants were selected from Shahid Ra-
jaee Hospital (n=105) and Shariati Heart Center (n=106)
in Tehran, who visited these hospitals from July to Sep-
tember 2021.

Instruments

Data collection was done using a demographic form
and the Persian versions of the ACIS and PAIS. The
ACIS scale, developed by Atik and Karatepe [17], as-
sesses the adaptation to chronic diseases. The scale has
25 items divided into three components: 11 items for
physical adaptation (1, 9, 10, 13, 14, 15, 16, 18, 22, 23,
24), 7 items for psychological adaptation (4, 6, 8, 11, 12,
20, 21), and 7 questions for social adaptation (2, 3, 5, 7,
17,19, 25). The scale employs a Likert-type scoring sys-
tem as 1 (strongly disagree), 2 (disagree), 3 (undecided),
4 (agree), and 5 (strongly agree). Items 5, 6, 12, 17, 19,
20, 24, and 25 have reversed scoring. The total score
for the physical domain ranges from 11 to 55, while for
psychological and social domains, it ranges from 7 to
35. The total score of the scale ranges from 25 to 125,
with higher scores indicating higher adaptation to the
chronic disease. The ACIS has Cronbach’s a (internal
consistency) and Spearman-Brown and Guttman split-
half reliability coefficients >0.70 for all subscales.

The PAIS, developed by Derogatis et al. in 1990,
evaluates the psychosocial adjustment to the illness or
its residual effects. It has 46 items and seven domains:
Health care orientation (8 items), domestic environment
(8 items), vocational environment (6 items), sexual
relationships (6 items), social environment (6 items),
extended family relationships (5 items), and psycho-
logical distress (7 items) [20]. The questionnaire uses a
four-point Likert scale: 0 (not at all), 1 (slightly), 2 (to
some extent), and 3 (completely). The average score for
each domain is determined by summing of the scores
of each domain divided by the number of items in that
domain. The total score is calculated by summing up of
the scores of all domains divided by the total number
of items. In this regard, the PAIS has an average total
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score of 33%. Based on this score, the adjustment is
categorized into three levels: High (<1), moderate (1-
2), and low (>2) [10]. The PAIS has advantages such
as strong psychometric properties, availability in both
self-report form and physician interview format, and
norm scores for various medical conditions such as
cancer, multiple sclerosis, and renal failure. However,
it provides no information about the effects of possible
biases [21]. Feghhi et al. translated the PAIS to Persian
in 2012. Content validity was verified by 10 experts, and
Cronbach’s o was obtained as 0.94 for patients with type
2 diabetes [10].

Study procedure

The ACIS’s translation process started after obtaining
permission from the developer and ethics approval. The
forward-backward method was employed for transla-
tion. First, it was translated into Persian by two trans-
lators fluent in English. After meeting with the transla-
tors, a unified Persian draft was prepared. Then, it was
back translated into English by two other experts. After
solving the disagreements, a unified English draft was
prepared and sent to the developer for approval. The
supervisors and the developer both approved the final
draft. After obtaining a written informed consent from
the participants, the questionnaires were administered
for completion.

To assess face validity, the questionnaire was adminis-
tered to 5 experts in counseling and psychology to give
their opinions about the clarity, simplicity, relevance,
and necessity of the items. The content validity ratio
(CVR) was then calculated based on their ratings for
the necessity of each item, using the formula CVR=(n -
N2)/(N2), where denotes the number of experts who
considered the item “necessary” or “useful but unnec-
essary,” and N is the total number of experts. For as-
sessing the item content validity index (I-CVI), experts
were asked to rate the relevance of each item. The CVI
for each item was calculated by dividing the number of
experts who rated either 3 or 4 by the total number of
experts, producing a ratio between 0 and 1 that indicates
the degree of consensus on relevance. Concurrent valid-
ity was evaluated by administering both ACIS and PAIS
to 50 participants and using Pearson’s correlation test to
examine the correlation between their scores. To evalu-
ate the reliability, Cronbach’s o was calculated to mea-
sure internal consistency, and the intraclass correlation
coefficient (ICC) was used to assess the test re-test reli-
ability. In this regard, the ACIS was administered to 50
participants at a two-week interval. Statistical analyses
were performed using SPSS software, version 23. Con-
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firmatory factor analysis (CFA) was utilized to confirm
the construct validity of the Persian ACIS. This method
tests the optimal fit of the observed and theoretical factor
structures to the dataset [22]. The CFA was conducted in
LISREL software.

Results

Among 211 participants, 115 were male (54.5%)
and 96 were female (45.5%). They had a mean age of
58.07+£8.435 years, ranged 35-85. There were 63 pa-
tients with heart failure, 10 with a history of myocardial
infarction, 78 with a history of angioplasty, 37 with a
history of bypass surgery, and 14 with coronary artery
disease. Regarding the disease duration, 42 participants
had the diagnosis for less than a year (more than three
months), 84 for 1-4 years, 65 for 5-9 years, and 18 for
>10 years.

In assessing the face validity, the patients and experts
approved the appearance or wording of the questions. In
evaluating the content validity, the CVR was obtained
as 0.99, and the I-CVI ranged from 0.8 to 1, showing
acceptable content validity. The calculated kappa values
(0.76-1) also confirmed the content validity.

The Pearson correlation test results showed a signifi-
cant negative correlation between the total scores of the
ACIS and PAIS (r=-0.757, P<0.05). Also, a significant
negative correlation was found between the scores of the
PAIS subscale of psychological distress and the ACIS
subscale of psychological adaptation (=-0.642, P<0.05)
and between the scores of the PAIS health care orienta-
tion subscale and the ACIS physical adaptation subscale
(r=-0.655, P<0.05). Additionally, the scores of the social
environment and vocational environment, as two sub-
scales of the PAIS, had a significant and negative cor-
relation with the ACIS social adaptation subscale score
(R=-0.585 and -0.580, respectively; P<0.05). Since the
higher ACIS score shows better adaptation, while higher

Table 1. Cronbach’s a values for of the Persian ACIS dimensions
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PAIS scores indicate poorer adjustment to the disease,
the observed negative correlation coefficients were ex-
pected. These findings confirmed the concurrent valid-
ity of the Persian ACIS.

Cronbach’s o for the overall ACIS was obtained at
0.846, indicating the excellent internal consistency of the
Persian version. Table 1 presents the Cronbach’s o values
for the subscales of the ACIS (Table 1). The results indi-
cated that the three subscales also had good internal con-
sistency. The ICC value for the overall ACIS was 0.95,
indicating its appropriate test re-test reliability. Table 2
presents the ICC values for the subscales.

Table 3 reports the values for the fit indices in the ini-
tial CFA model. The P was >0.05, and the root mean
square error of approximation (RMSEA) was 0.08. Ad-
ditionally, the values of the fit indices were less than the
acceptable value (0.9). Based on these calculated val-
ues, the fit of the initial model to the observed data was
not approved. To improve the model, item 10 from the
physical subscale (“Due to my illness, I should be under
supervision for a long time”) was removed due to its low
factor loading and statistics. Additionally, the covaria-
tion of observed errors was calculated for the following
pairs of items which were for the same constructs:

“I do my own chores at home” and “I have a regular
diet due to my disease.”

“I feel like a burden to my family because of my dis-
ease” and “The disease has a negative impact on my
friendships.”

“I have enough information about my disease” and “I
have enough information about my treatment.”

“It is very difficult for me to live cautiously due to my
disease” and “The disease makes me worried.”

Dimension

Number of Items

Cronbach’s a

Physical adaptation
Psychological adaptation
Social adaptation

Total

11 0.711
7 0.619
7 0.633

25 0.846
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Table 2. The ICC values for of the Persian ACIS dimensions
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95% Cl
Dimension ICC P
Lower Upper
Physical adaptation 0.911 0.842 0.949 <0.001
Psychological adaptation 0.912 0.845 0.950 <0.001
Social adaptation 0.956 0.922 0.975 <0.001
Total 0.959 0.928 0.977 <0.001

The covariation of errors for the items “The disease
has had a negative impact on my work life” and “My
disease prevents me from planning for the future” was
assessed due to overlapping. The fit indices were then
re-calculated to ensure the fit of the model. Table 4
shows the results after modification. As can be seen,
RMSEA=0.077, goodness of fit index (GFI)=0.91, ad-
justed goodness of fit index (AGFI1)=0.90, and normed
fit index (NFI)= 0.90. Since the RMSEA was below
0.08 and the values of all fit indicators were >0.9, the
results suggest that the theoretical model had a good fit
to the observed data. Table 4 shows the standard path
coefficients and T values for the modified model. As
shown in Figure 1, the significance level of all the paths
in the model was less than 0.01, indicating that these
paths were statistically significant. Therefore, it can be
said that the mentioned paths are statistically significant.
For example, the standard path coefficient and the coef-
ficient of determination for the first item in the physical
subscale were 0.41 and 16.81, respectively.

Table 3. The values of the fit indices for the initial CFA model
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In summary, considering the calculated indicators
(both good and bad), the exploratory factors identified
in the previous study, with the exception of item 10, are
confirmed in the present study

Discussion

The purpose of this study was to assess the psycho-
metric properties of the Persian version of the ACIS.
The results showed its appropriate content validity
(CVR=0.99). This is consistent with the results for the
original version [17]. In Vicdan and Birgili’s study, CVR
ranged from 0.87 to 0.99 [23]. In assessing concurrent
validity, a significant negative correlation was observed
between the total scores of the Persian ACIS and PAIS,
which confirmed the concurrent validity of the Per-
sian ACIS. For the original version, a significant cor-
relation was also reported between the ACIS and PAIS
total scores [17]. Rodrigue et al. identified significant
correlations between the scores of the subscales of the
PAIS and the 36-item short form health survey (SF-36),

Index Acceptable Value Obtained Value
X P>0.05 894.24
df - 294
X/df - 3.04
RMSEA <0.08 0.104
NFI >0.90 0.72
GFI >0.90 0.75
AGFI >0.90 0.70
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Table 4. The values of the fit indices for the modified CFA model

Spring 2025. Vol 26. Num 1

Index Acceptable Value Obtained Value
X P>0.05 545.53
df = 244
X/ df - 2.23
RMSEA <0.08 0.077
NFI >0.90 0.90
GFI >0.90 0.91
AGFI >0.90 0.90

indicating that better QoL was associated with improved
adjustment to the disease [24]. Merluzzi and Sanchez
reported an association between the PAIS score and
mental health indicators [25]. These findings indirectly
support the results of the present study.

In our study, a negative correlation was observed be-
tween social environment and vocational environment,
as two subscales of the PAIS, with the ACIS social ad-
aptation subscale score. This is consistent with the find-
ings of Ghamary et al. [26], Moosavi et al. [27], and
Besharat et al. [9]. They also reported a significant posi-
tive correlation between social support and psychosocial
adjustment in patients. These studies suggested that so-
cial support generally helps patients, their families, and
friends cope with the diseases.

Our results also indicated a negative correlation be-
tween the PAIS healthcare orientation subscale and
the ACIS physical adaptation subscale, suggesting that
a positive attitude towards the disease correlates with
higher physical adaptation to the disease. These results
are supported by Dennison et al. [28] and Michael L
Miller [29], who emphasized that individuals’ mental
perceptions and attitudes towards their illness, along
with their coping strategies, surpass biomedical factors
in influencing the disease process.

We also found a negative correlation between the
scores of the PAIS subscale of psychological distress
and the ACIS subscale of psychological adaptation,
which is consistent with the results reported by Koca-
man et al. [30] and Lacombe-Trejo et al. [31]. These
studies suggest that individuals who fully understand the
nature, severity, and consequences of their illness and
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disabilities may experience symptoms such as depres-
sion, helplessness, frustration, and discouragement.

In this study, the reliability of the Persian ACIS was
confirmed by evaluating its internal consistency and test
re-test reliability. According to Cronbach’s o values, the
psychological and social subscales had acceptable inter-
nal consistency, while the physical subscale had good
internal consistency. The ICC values also showed the
good testre-test reliability of the Persian version. These
results are consistent with those reported by Atik and
Karatepe [17] and Vicdan and Birgili [23].

In assessing the construct validity of the Persian ACIS,
the results did not show the acceptable fit of the CFA
model, since item 10 in the physical subscale had low
factor loading and was not significant. In this regard,
this item was removed. The inconsistency in construct
validity of the Persian and original versions may be
due to cultural and societal differences regarding pa-
tient support and perception. Iranian patients may per-
ceive and respond to items differently compared to their
counterparts in Turkey. In Vicdan and Birgili’s study,
the CFA confirmed the 4-dimensional model (physical,
psychological, social, and spiritual) with 28 items [23].

This study faced some limitations. Firstly, due to the
COVID-19 pandemic, there was limited cooperation
from hospital staff at Tehran Heart Hospital regarding
sampling, and there was a reduced number of CVD pa-
tients referred to hospitals during this period. Addition-
ally, the questionnaire may need to be used cautiously
for patients who are not literate.

Khanjani MS, et al. Psychometric Properties of the Adaptation to Chronic Illness Scale. RJ. 2025; 26(1):66-87.
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Conclusion

In conclusion, the findings showed the validity and reli-
ability of the Persian version of the ACIS for assessing
the adaptation to disease in Iranian Patients with CVDs.
It has acceptable concurrent validity, face and content va-
lidity, internal consistency, and test re-test reliability. The
three-factor structure of the ACIS was confirmed after
removing one item. As a result, the Persian ACIS has 24
items across three subscales of mental, physical, and so-
cial adaptation. It is the first scale in Persian that was vali-
dated to measure adaptation to chronic illness in Iranian
patients, and can be used in clinical settings and research.
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