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Abstract

Introduction

Chronic conditions are a significant global health challenge that adversely affects the
quality of care for patients with type 2 diabetes (T2D). To evaluate and improve the
quality of care, the Patient Assessment Chronic lliness Care (PACIC-5As) tool has
been developed. It is the most widely used tool designed to assess the perceived
quality of care among individuals with chronic conditions, including diabetes. Never-
theless, it has not yet been culturally adapted and validated in the Ethiopian context.
Therefore, this study aimed to translate, culturally adapt, and evaluate the psycho-
metric properties of the PACIC-5As tool in Ethiopia.

Methods

A multicenter cross-sectional study was conducted among individuals with type 2 dia-
betes from March 24, 2025, to May 5, 2025, in the Amhara region’s comprehensive
specialized referral hospitals. A systematic random sampling technique was used to
select the study participants. Data were collected through face-to-face interviews.
The tool consists of 26 items and 5 domains. Content validity was assessed at both
the individual and scale levels. Internal consistency was evaluated using Cronbach’s
alpha (a) and composite reliability (CR), with a value 20.70 considered acceptable.
Confirmatory factor analysis (CFA) was conducted to evaluate model fit and factor
structure. Model fit was assessed using the absolute and incremental fit indices

and interpreted based on the recommended thresholds. Convergent validity was
computed using average variance extracted (AVE), with a value 2 0.4 considered
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adequate, while discriminant validity was evaluated using AVE and inter-construct
correlations.

Results

A total of 520 study participants were enrolled, and 517 (99.4%) were included in the
study. The overall mean summary score of PACIC-5As-ET was 2.68 (+0.62). The
content validity index at the item and scale levels ranged from 80% to 100%, with an
inter-rater agreement of 95%. The Cronbach’s alpha and composite reliability (CR) of
the PACIC-5As-ET were 0.93. The Cronbach’s alpha values for the subscales ranged
from 0.71 (Assist) to 0.82 (Arrange). The test-retest reliability of PACIC-5As-ET

was 0.94. The model fit indices were x?/df (2.79), RMSEA (0.06), SRMR (0.08), GFI
(0.89), and CFI (0.40). The AVE value of the overall PACIC-5As-ET was 0.93, and the
subscales ranged from 0.47 (Advise) to 0.59 (Arrange).

Conclusions

The Amharic version of the PACIC-5As-ET tool demonstrated excellent internal con-
sistency and acceptable validity for assessing the perceptions of patients with T2D.
The absolute fit indices were generally within the recommended range, whereas the
incremental fit indices were low. Therefore, support for the hypothesized five-factor
structure is limited and should be interpreted with caution.

Introduction

Type 2 diabetes (T2D) is a global pandemic disease characterized by hyperglyce-
mia resulting from reduced insulin secretion, resistance, or both [1]. Globally, around
462 million people are living with T2D, accounting for more than 95% of all diabetes
cases [2—6]. Nearly 80% of these cases are in low- and middle-income countries
[7]; in Africa, the proportion ranges from 70% to 90% [8]; in sub-Saharan Africa, the
reported prevalence is 5% [9]; and in Ethiopia, it ranges from 5.8% to 7.3% [10].
Patients with T2D gradually experience chronic hyperglycemia, which can lead to
the development of comorbid conditions [11]. The likelihood of developing chronic
comorbid conditions is at least twofold higher among individuals with T2D compared
with those without diabetes [12—14]. This increases the prevalence of chronic con-
ditions among individuals with T2D [15]. As a result, the presence of these multiple
health problems among individuals with T2D increases the demand for chronic care
management within the healthcare system [16]. Thus, the quality of care is often
inadequate and fails to meet the complex needs of individuals with T2D, particularly
patients with comorbid conditions [17]. Furthermore, many healthcare systems pri-
oritize the management of individual diseases instead of delivering comprehensive,
patient-centered care that takes into account the complexities associated with various
chronic conditions [18]. Consequently, care becomes fragmented, leading to confu-
sion, increased financial and treatment burdens, and poor health outcomes [19-21].
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To enhance the quality of care as well as promote patient-centered care, it is essential to actively involve patients in
their care. Hence, the increasing role of patients in shaping healthcare quality has led to a greater emphasis on incorpo-
rating their feedback into service delivery [22]. Therefore, patient involvement is crucial for achieving patient-centered care
[23].

Patient-centered care focuses on meeting each person's unique needs, preferences, and values, guiding clinical
decisions [23,24]. Moreover, encouraging patient participation in healthcare delivery improves treatment outcomes,
strengthens communication within healthcare teams, optimizes satisfaction, increases the productivity of service provid-
ers, and facilitates the evaluation of services from the patients’ perspectives [23—27]. Patient experience or perception is
a key outcome of patient-centered care, which involves patients and healthcare providers collaborating to make informed
decisions, address individual needs and preferences, and ensure that care is respectful, responsive, and tailored to each
patient [23,28].

As a result, to effectively evaluate the care provided to patients with T2D, the measurement tool must be culturally
adapted and scientifically valid for the population being assessed or studied [29]. Hence, the PACIC-5As tool was devel-
oped to assess the perceived quality of care among individuals living with chronic disease, including diabetes. This tool
evaluates the extent to which patients receive health care services that align with the Chronic Care Model (CCM) [30], and
it is considered the most comprehensive and relevant tool for evaluating patient-centered and integrated care from the
patient’s perspective [31]. The tool was originally developed by Glasgow et al. (2005) in the USA [32] and further vali-
dated in Australia [33], Saudi Arabia [34], Iran [35], the Netherlands [36], Thailand [37], Greek [38], and India [39] among
patients with T2D.

However, in Ethiopia, the PACIC-5A tool has not yet been adapted and validated. Moreover, there are limited studies
evaluating patient-centered care in Ethiopian public hospitals [40], which may indicate a substantial gap in the delivery of
quality care for patients with T2D. Therefore, there is a need to evaluate and improve the care delivery for patients with
T2D using a well-designed and scientifically valid tool. This study supports researchers, policymakers, and healthcare pro-
viders in identifying gaps and implementing appropriate interventions for patients with T2D. Therefore, this study aimed to
culturally translate, adapt, and evaluate the psychometric properties of the PACIC-5As instrument in Ethiopia for patients
with T2D.

Methods and materials
Study design, period, and setting

A multicenter, cross-sectional study was conducted in the Amhara region's comprehensive specialized referral hospitals
(CSRHs) from March 24, 2025, to May 5, 2025. The Amhara region is the second-largest region in Ethiopia, located in the
northwestern part of the country. According to the 2007 census, the estimated total population of the Amhara region was
17,221,976 (male=8,641,580 & female =8,580,396) [41].

The region is served by eight comprehensive specialized referral hospitals, two general hospitals, 73 primary
hospitals, 847 health centers, and 3,342 health posts. The eight public comprehensive specialized referral hospitals
are the University of Gondar Comprehensive Specialized Referral Hospital (UGCSRH), Bahir Dar Felege Hiwot Com-
prehensive Specialized Referral Hospital (BFCSRH), Bahir Dar Tibebe Gion Comprehensive Specialized Referral
Hospital (BTCSRH), Debere Markos Comprehensive Specialized Referral Hospital (DMCSRH), Debere Tabor Com-
prehensive Specialized Referral Hospital (DTCSRH), Debere Bihrhan Comprehensive Specialized Referral Hospital
(DBCSRH), Dessie Comprehensive Specialized Referral Hospital (DCSRH), and Woldia Comprehensive Specialized
Referral Hospital (WCSRH). Based on the information from the regional health bureau and the hospital health man-
agement information system (HMIS) report, the annual average number of outpatient follow-ups for T2D was 1,297
[42].
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Source and study population

All adults with T2D who had outpatient follow-up care at CSRHs in the Amhara region, Ethiopia, constituted the source
population, whereas those who attended during the data collection period in the randomly selected CSRHs were the study
population.

Inclusion and exclusion criteria

All individuals aged 18 years or older diagnosed with T2D who had at least 6 months of outpatient follow-up care and who
were attending during the data collection period were included in the study.

Sample size determination

The sample size for confirmatory factor analysis (CFA) or structural equation modeling (SEM) was determined using the
recommended parameter-to-sample ratio, which ranges from 1:5-1:20 [43]. Based on this guideline, we used the 1:20
parameter-to-sample ratio, resulting in a total sample size of 520.

Sampling procedure

Out of eight comprehensive specialized referral hospitals, three hospitals were randomly selected. These were Debre
Markos Comprehensive Specialized Referral Hospital (DMSCRH), Bahir Dar Felege Hiwot Comprehensive Specialized
Referral Hospital (BFCSRH), and Woldia Comprehensive Specialized Referral Hospital (WCSRH). The sample size for
each CSRH was determined using the proportional allocation formula (ni = ”XTN' ) , Where ni represents the sample size
for a single hospital, n is the total sample size, Ni is the total population of a single hospital, and N is the total popula-
tion across all eight hospitals. Participants were selected using a systematic random sampling technique. The sampling
interval was calculated using the formula (K=N/n), where N represents the total population and n is the total sample size.
Therefore, participants were selected at every K=2 interval based on their order of arrival at the hospital during their

follow-up period.

Data collection tool and procedure

The Patient Assessment Chronic lliness Care (PACIC-5As) measure is the most widely used tool designed to assess

the implementation of chronic iliness care from the patient’s perspective [31,44]. The tool aligns with the concept of the
Chronic Care Model (CCM) [30]. The PACIC tool was originally developed by Glasgow et al. (2005) [45] and subsequently
expanded into the PACIC-5As by incorporating items that included concepts from the behavioral change model (behav-
ioral counseling intervention). The tool demonstrated an internal consistency of 0.97 [32].

The 5As model is an evidence-based approach to behavioral change employed to improve patients’ self-management
[46]. The PACIC-5As comprises 26 items, integrating the original PACIC instrument with the “5As” behavioral change
model, which is recommended by the United States Preventive Services Task Force (USPSTF) [46]. The 5As model
includes five subscales: Assess, Advise, Agree, Assist, and Arrange. “Assess” includes items 1, 11, 15, 20, and 21, which
evaluates behavioral health risks, symptoms, or current behaviors. “Advise” contains items 4, 6, 9, 19, and 24, which pro-
vide clear, specific, and personalized behavioral counseling. “Agree” consists of items 2, 3, 7, 8, and 25, which focus on
collaboratively selecting appropriate treatment goals and reaching a shared agreement. “Assist” includes items 10, 12, 13,
14, and 26, which helps or supports patients in making lifestyle changes. “Arrange” comprises items 16, 17, 18, 22, and
23, which are designed to assess ongoing assistance or follow-up care [46].

The items are scored on a 5-point Likert scale, where 1 represents “almost never” and 5 represents “almost always.”
The overall PACIC-5As score (summary score) was obtained by averaging all items, excluding item 5 (1-4, 6-26). Each
subscale score of the PACIC-5As was calculated by averaging the items corresponding to each subscale [45]. Higher
PACIC-5As scores indicate better perceived quality of diabetes care [33,45,47].
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Data were collected using Kobo Toolbox software version 4.4. Following the translation and validation process, the
questionnaire was created and prepared in both English and Amharic languages within the software. The software is suit-
able for collecting data both online and offline. Subsequently, data were gathered through face-to-face interviews.

Prior to conducting the translation and validation process, permission was obtained from the tool developer, Glasgow
et al. (2005) [45]. In this study, the translation, cultural adaptation, and validation process adhered to the guideline for the
translation, adaptation, and validation of instruments for use in cross-cultural health care research [48]. This guideline con-
sists of a series of stages, ranging from translation to psychometric evaluation. We followed this guideline and conducted
the translation and adaptation process as follows:

Stage I: Forward translation: The forward translation was carried out by two bilingual translators whose native language
is Amharic, the target language. Each translator independently translated the English PACIC-5As tool into Amharic. The
first translator (FT-1) is an assistant professor of medical nursing at the University of Gondar, familiar with healthcare
terminology and the instrument's content. The second translator (FT-2) is an assistant professor of teaching English as a
foreign language (TEFL) at the University of Gondar. He possesses expertise in language and is familiar with the culture
being studied, but he is not well-versed in healthcare terminology and the instrument's content. Both translators provided
written reports highlighting challenging phrases and explaining their translation choices. This process included translating
all components of the instrument, including item content, response options, and instructions.

Stage IlI: Synthesis of the translation: At this stage, the two translators (FT-1 and FT-2) compared and synthesized
their translations through a committee approach. Any discrepancies or ambiguities in wording, sentences, and meanings
between their translations were discussed. After discussion, both translators confirmed content equivalence and reached
a consensus. The principal investigator also actively participated in the discussions, clarifying issues and supporting both
translators in reaching an agreement. Finally, the preliminary translated Amharic version of the PACIC-5As-ET instrument
(FT-12) was produced.

Stage llI: Back translation: After completing the forward translation, two bilingual back translators, Back Translator 1
(BT-1) and Back Translator 2 (BT-2), independently translated the Amharic version of the PACIC-5As-ET tool back into
English. BT-1 was an assistant professor in the Department of Medical Nursing at the University of Gondar and an expert
in healthcare terminology and the conceptual content area of the instrument. BT-2 was an assistant professor of Teaching
English as a Foreign Language (TEFL) at the University of Gondar. Whereas he understood the cultural and grammatical
nuances of English, however, his familiarity with medical terminology and the instrument being studied was limited.

During the translation process, the back translators (BT-1 and BT-2) were unaware of the original instrument and did
not have access to it (blind back translation). After completing the back translation, both translators convened to discuss
and reconcile each question with the original English version. Any issues, including differences in translation, lack of clar-
ity, or ambiguities in words and sentences, were thoroughly identified and resolved through mutual agreement. Addition-
ally, the principal investigator actively participated in the discussions and solved the problem together.

Stage IV: Expert committee: At this stage, an expert panel discussion was conducted to ensure the cross-cultural
equivalence of the newly translated PACIC-5As-ET instrument and to evaluate its content validity. A total of ten experts
participated in the panel discussion, including one PhD holder in public health (a member of the research team), one PhD
in nursing, and experts with MSc degrees in nutrition, midwifery, surgical nursing, and pediatric nursing. Both forward and
back translators also participated in the panel discussion. All the experts had over ten years of experience in their respec-
tive fields.

The expert committee evaluated and reviewed the instructions, items, and response formats for any similarities or
differences in meanings, wording, or grammatical structures between the forward translations (FT-1, FT-2, and FT-12) and
the back translations (BT-1 and BT-2). All translations were then compared with the original questionnaire. The commit-
tee discussed any grammatical errors, ambiguities, discrepancies in meaning, or challenges in language construction
and then reached a consensus. At this stage, initial conceptual, content, and semantic equivalence were established.
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Accordingly, the experts independently evaluated and rated the content of the pre-final version of the PACIC-5As-ET

in terms of its relevance for measuring the perceived quality of care among patients with T2D. Finally, the committee
approved the pre-final Amharic version of the PACIC-5As-ET tool for use in Ethiopia.

Stage V: Pilot testing: In this stage, the pre-final version of the newly translated and adapted PACIC-5As-ET measure
was evaluated by participants. Approximately 20 patients with T2D were included in the pretest at the University of Gondar
Comprehensive Specialized Referral Hospital.

Stage VI: After completing the content and face validity assessments, the psychometric properties of the newly translated
and adapted PACIC-5As-ET tool were evaluated among 520 patients with T2D. This analysis included the assessment of
the tool’s reliability, validity, model fit, and other psychometric properties.

Data management and analysis

Following data collection, the data were reviewed, cleaned, and exported to Statistical Package for the Social Sciences
(SPSS) version 25 for analysis. Additionally, Analysis of Moment Structures (AMOS) version 26 software was used to
conduct confirmatory factor analysis (CFA). The results are presented using descriptive statistics, including mean (xSD),
frequencies with percentages, figures, and tables.

Content validity

After the panel discussion, all expert committee members independently evaluated and rated the pre-final version of the
PACIC-5As-ET tool. The committee assessed the relevance of the tool using a four-point Likert scale: 1 (not relevant), 2
(somewhat relevant), 3 (quite relevant), and 4 (highly relevant). ltems rated as 1 (not relevant) or 2 (somewhat relevant)
were considered for revision. The scores were then dichotomized into relevant and not relevant categories. Ratings of 3
(quite relevant) and 4 (highly relevant) were categorized as relevant and scored as one, while ratings of 1 (not relevant)
and 2 (somewhat relevant) were categorized as not relevant and scored as zero. The Content Validity Index (CVI) was
then calculated at both the item level (I-CVI) and scale level (S-CVI) [49]. An item-level content validity index (I-CVI) of 2
0.78 was considered the minimum acceptable threshold, while a scale-level content validity index average (S-CVI/Ave) of
> 0.90 indicated acceptable overall content validity [48].

Furthermore, Gwet’s kappa coefficient was computed to assess the level of inter-rater agreement while accounting for
chance agreement. Gwet’s kappa provides a more stable and reliable estimate of agreement; Cohen’s and Fleiss's kappa,
in contrast, can yield negative values and tend to underestimate agreement in the case of imbalanced responses [50].

A kappa value <0 indicates poor agreement; 0 to 0.20 indicates slight agreement; 0.21 to 0.40 indicates fair agreement;
0.41 to 0.60 indicates moderate agreement; 0.61 to 0.80 indicates substantial agreement; and 0.81 to 1 indicates almost
perfect agreement [51,52].

Face validity

The pre-final Amharic version of the PACIC-5As-ET tool was evaluated by twenty study participants at the University of
Gondar Comprehensive Specialized Hospital. The participants were asked to review the questionnaire’s instructions and
response categories, as well as the clarity and ease of understanding of each item. Any instruction, response format, or item
identified as unclear by 20% or more of the participants was revised; those not meeting this threshold remained unchanged
[48]. Both content and face validity confirmed the appropriateness and relevance of the tool among patients with T2D.

Ceiling and floor effect

The ceiling effect occurs when a measurement instrument is not sensitive enough to detect higher levels of a variable,
resulting in scores due to the clustering at the upper end. Conversely, the floor effect occurs when scores aggregate at the
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lower end of the scale, making it difficult to detect lower levels of a variable [53]. Both floor and ceiling effects indicate a
limited or incomplete distribution of responses [54]. A floor or ceiling effect was identified if > 15% of participants scored at
the minimum (total score =0) or maximum (total score =100) levels, respectively [55-57]. In the present study, we identi-
fied ceiling and floor effects at the overall scale, subscale, and item levels.

Reliability test

The reliability (internal consistency) of the instrument was assessed using Cronbach’s alpha coefficient and composite
reliability (CR). Alpha measures the degree to which items produce consistency scores and should be interpreted as

the proportion of measurement variance attributable to true score variance among individuals [58]. Internal consistency
should range from 0 to 1, with values closer to 1 indicating higher internal consistency. A Cronbach’s alpha coefficient of
> 0.90 was interpreted as excellent, 0.80-0.90 as good, 0.70-0.80 as acceptable, 0.60-0.70 as questionable or needing
improvement, 0.50—-0.60 as poor, and < 0.50 as unacceptable [59,60].

Composite reliability was computed after factor analysis using standardized factor loadings of the constructs with the
formula CR = 5N/ [(CA)?+3(1-M?)], where (3N\)? represents the squared sum of factor loadings, and  (1-A?) denotes the
sum of error variance of the squared loadings [61,62]. According to Fornell and Larcker (1981), a CR value greater than
0.70 is considered acceptable, while values as low as 0.60 may also be deemed adequate [63].

Inter-item and item-total correlation

The strength of relationships between items was evaluated using inter-item and item-total correlations. A two-tailed Pear-
son correlation was employed to examine the strength of association between items. An inter-item correlation of > 0.30
was considered acceptable, and values below 0.30 indicated a weak correlation [64]. An item-total correlation (corrected
item-total correlation) value of 2 0.20 was deemed acceptable, while a value below 0.20 was considered less acceptable
[64,65].

Test-retest reliability

Test-retest reliability reflects the consistency of scores obtained from the same respondents at two different times [66].
The test-retest reliability indicates the stability of the results over time [67]. A total of 40 participants with T2D participated
in the test-retest assessment [68], which was conducted two weeks after the initial test [69,70]. Test-retest reliability was
evaluated using the Intraclass Correlation Coefficient (ICC) based on a two-way mixed-effects model. ICC values less
than 0.5 indicate poor reliability; 0.5-0.75 indicate moderate reliability; 0.75-0.90 indicate good reliability; and > 0.90 is
interpreted as excellent test-retest reliability [71].

Confirmatory factor analysis (CFA)

In this study, second-order (hierarchical) confirmatory factor analyses were conducted. Second-order factors should
account for a significant portion of the variance in both the lower-order factors and the observed (manifest) variables,
demonstrating their relevance and explanatory power across all levels of the model [62]. Prior to conducting the CFA, we
checked the normality assumption using skewness and kurtosis. For normally distributed data, skewness and kurtosis
values should generally fall within 2, although kurtosis values up to £7 may be acceptable [72,73].

In this confirmatory factor analysis, we evaluated the factor structures of PACIC-5As and its subscales, as originally
proposed by Glasgow et al. (2005) [32], to determine whether the observed items adequately represented the underlying
constructs and supported the proposed theoretical model [74].

Model fit and factor loadings were also assessed as part of this CFA. The model fit of the proposed PACIC-5As instru-
ment and its constructs was evaluated using the Generalized Least Squares (GLS) method. In factor analysis, GLS can
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be used as the primary alternative fitting function to maximum likelihood, particularly when the observed variables are
correlated and underlying assumptions of multivariate normality are violated [75,76]. GLS addresses the issue of estimat-
ing correlated errors, which is important for accurate model fitting and interpretation [77]. Similarly, GLS allows for more
flexible assumptions about error variances and is a more powerful tool than other estimators for obtaining more efficient
and unbiased estimates in the presence of heteroskedasticity [76—79].

To assess the model fit, various fit indices were evaluated. The absolute fit indices included the chi-square test (x?), the
chi-square test to degree of freedom ratio (x?/df), the Root Mean Square Error of Approximation (RMSEA), the Root Mean
Residual (RMR), the Standardized Root Mean Square Residual (SRMR), the Goodness of Fit Index (GFl), the Adjusted
Goodness of Fit Index (AGFI), and the Parsimony Goodness of Fit Index (PGFI). The relative (incremental) fit indices,
including the Comparative Fit Index (CFl), the Parsimony Comparative Fit Index (PCFI), the Incremental Fit Index (IFI),
the Normed Fit Index (NFI), the Parsimony Normed Fit Index (PNFI), the Relative Fit Index (RFI), and the Tucker-Lewis
Index (TLI), were used to assess model fitness.

Model fitness was evaluated using the recommended thresholds; however, the thresholds for fit indices can vary based
on model complexity and research context [80]. An acceptable model fit indicated by the non-significant chi-square test
(p-value >0.05) or a ratio of chi-square to degree of freedom (x*/df) < 3, which is considered an acceptable fit [81]. RMSEA
values less than 0.05 are considered an acceptable fit, and values up to 0.08 or 0.1 are also considered acceptable, while
other studies suggest that a value close to zero indicates an acceptable fit [80]. For RMR and SRMR, a value<0.08 is
deemed an acceptable fit, although other studies suggest that values closer to zero are considered acceptable [80]. For
the other fit indices, such as GFI, AGFI, IFl, CFI, NFI, and PRATIO, values 20.90 are generally considered an acceptable
fit; also, other studies suggest that values closer to 1 are considered acceptable [80,81]. In contrast, the smallest values
are preferred for the Akaike Information Criterion (AIC) and Bayesian Information Criterion (BIC) [80,82]. There are no
universal criteria or rules for the number of fit indices required to confirm good model fit. However, a model is generally
considered to have an acceptable fit when at least two fit indices meet the recommended threshold values [83]. It is also
possible for a model to adequately fit the data despite certain fit indices indicating a poor fit [81]. Likewise, standardized
factor loading coefficients were evaluated at both the item and construct levels, with values greater than or equal to 0.40
considered acceptable [61,84].

Moreover, bootstrapping and modification indices were applied to enhance the accuracy and robustness of statistical
estimates as well as to improve model fit. Bootstrapping is particularly useful when dealing with small sample sizes or
non-normally distributed data [85]. Conversely, modification indices help reduce error terms and refine model fithess by
adding covariances within a construct’s indicators or relationship paths between constructs, thereby adjusting the chi-
square test value [78,85].

Construct validity

After assessing the model fit, construct validity was evaluated. Construct validity refers to the degree to which a mea-
surement tool accurately measures the theoretical construct it intends to measure [31]. In this study, both conver-
gent and discriminant validity were assessed. Convergent validity was evaluated by calculating the average variance
extracted (AVE) for the first-order model (between the subscales and observed variables), also known as the mea-
surement model, and the second-order model (between the overall scale and subscales), also known as the structural
model.

The AVE was computed using the formula: AVE=3A?/ [ N\*+3 (1-A?)], where Y \? is the sum of the standardized squared
loadings of the items, and > (1-M?) is the sum of the error variance of the squared loading of the items [61,62]. According
to Fornell and Larcker (1981) and other reporting guidelines, the AVE of the construct should be greater than or equal to
0.5 for observed variables [62,63]. However, if the composite reliability (CR) of the construct is above 0.6, an AVE as low
as 0.4 is considered acceptable. Discriminant validity between each scale was evaluated using the AVEs values and the
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correlations between the constructs. Discriminant validity is considered high when the square root of the AVEs exceeds
the inter-construct correlations [86,87].

Data quality assurance

The tool was properly translated, culturally adapted, and validated in accordance with standardized guidelines [48]. Fur-
thermore, we documented and reported all steps of the translation and validation process, including decisions made by
the expert committee. Three data collectors with Master of Science (MSc) degrees in nursing and three MSc-level super-
visors were recruited for the data collection process. All data collectors were recruited from the chronic care department
within the hospital and had prior experience in data collection. However, to minimize potential social desirability bias, each
data collector was recruited from a different chronic care unit (HIV, TB, and cancer care unit), excluding the diabetes care
unit.

Data were collected using the Kobo Toolbox software. Prior to data collection, a four-day training session was con-
ducted for the data collectors on the study objectives, data collection procedures, and the use of the KoboTool software.
Before the main data collection began, 10 sample questionnaires were collected to identify and correct any errors in the
questionnaire and to assess the functionality of the Kobo software.

During the data collection period, data collectors submitted their completed tasks to the principal investigator daily
and reported any issues that required corrections to their supervisors by phone or in person. The principal investigator
addressed any challenges or incidents that arose during the data collection period. Every day the supervisors monitored
the daily activities of the data collectors and submitted a daily progress report to the principal investigator. The data col-
lection process and reporting were completed within the planned timetable. All data were accurately recorded and docu-
mented, ensuring transparency and supporting the study’s reliability. The findings were reported according to the STROBE
guideline for observational studies [88].

Ethical consideration

This study was approved by the Institutional Research Ethics Review Committee (IRERC) of the University of Gondar
College of Medicine and Health Sciences (CMHS) (IRERC/65/102025). All methods and procedures were carried out in
accordance with the ethical principles outlined in the Declaration of Helsinki [89]. Permission and support letters were
secured from the Amhara Public Health Institution (APHI). Additional authorization was also obtained from the chronic
care center coordinator of each hospital. The study participant was informed about the purpose, methods, expected
benefits, and risks of the study. Before data collection, written informed consent was obtained from each participant. Par-
ticipants were informed that they had the right to decline participation in the study, and they had also been assured that
refusal to participate would not affect their usual healthcare service in the hospital. Participants were informed that their
confidentiality would be protected and that no personal information would be disclosed to third parties. To ensure confi-
dentiality, codes were used to identify participants. For those who could not read or write, a thumbprint was used in place
of the participant's signature.

Results
Translation and cultural adaptation

The PACIC-5A measurement tool was accurately translated by forward and backward translators. Subsequently, the
expert committee thoroughly reviewed and evaluated each translation, reaching a consensus that the tool was relevant for
measuring perceived quality of care. No items were removed from the original questionnaire.

Two forward translators, FT-1 and FT-2, independently translated the original English version of the PACIC-5As into
Ambharic. After completing their independent translations, the two translators met to discuss and synthesize their version
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into a single Amharic translation. They agreed that most items were accurately translated, with only minor grammatical
errors. ltems 4, 7, and 17 showed consistent translation by both translators. After correcting these grammatical errors,
they produced a preliminary Amharic version called FT-12.

Next, FT-12 was translated back into English by two independent back translators (BT-1 and BT-2). Both translators
completed their translations independently, after which they met to verify the items and content equivalence. The commit-
tee then reviewed the instructions, items, and response formats of all translations. They compared the back translations
(BT-1 and BT-2) and forward translations (FT-1, FT-2, and FT-12) with each other and with the original English version.

During the panel discussion, BT-1 and BT-2 were thoroughly evaluated and compared to identify issues related to
sentence structure, clarity, and meaning, with the goal of determining which version most accurately reflected the original
intent of the tool. Items 2, 3, 4, 5, 6, 8, 9, 10, 12, 13, 16, 17, 21, 23, 24, 25, and 26 from BT-1 were selected as the most
consistent with the original English version. In contrast, items 1, 7, 11, 14, 15, 18, 19, 20, and 22 were taken from BT-2.
Minor grammatical corrections were made to the selected items. Finally, the committee confirmed the content equiva-
lence of the tool and produced the final English version of the PACIC-5As tool (S1 Table), which aligns with the original
version.

The committee also reviewed the Amharic versions (FT-1, FT-2, and FT-12) in comparison to the original English lan-
guage version. They reviewed and corrected grammatical errors and selected culturally appropriate wording, meanings,
and interpretations of the Amharic translations that aligned with the original English version. Finally, the committee estab-
lished the initial conceptual, content, and semantic equivalence of the tool and approved the pre-final Amharic version of
the PACIC-5As-ET tool for use in Ethiopia (S2-S3 Table).

The pre-final Amharic version (PACIC-5As-ET) was evaluated with twenty patients living with type 2 diabetes at the
University of Gondar CSRH. The participants were asked to evaluate and provide feedback on the newly translated tool,
focusing on its clarity, sentence construction, response format, meaning, and ease of understanding. The majority of par-
ticipants (19/20) agreed that the instructions, response format, and items of the tool were clear and easy to understand.
However, one participant (5%) commented that item 6, “Have you been guided to understand how the actions you have
taken to care for yourself have contributed to your current condition?” was unclear, and another participant noted that item
10, “Have you been advised to go to a specific group or specialist who can provide support or assistance to improve or
cope with your condition?” was unclear. Therefore, less than 20% of the participants reported the items were unclear; as a
result, the items were not re-evaluated.

Content validity

The content validity index was evaluated and rated by ten committee members. The content validity was computed at both
the item and scale levels. The item-level content validity index (I-CVI) was 280 (80% to 100%), and the average or scale-
level content validity index (S-CVI/Ave) was 97.69%; all were found to be acceptable. Moreover, the inter-rater agreement
(Gwet’s kappa value) was 95% (95% CI: 0.91-0.99) with a p-value of < 0.001, indicating perfect agreement. The content
validity assessment revealed that the measurement tool was relevant, valid, and accurately represented the intended
construct.

Face validity

In addition to the expert evaluation, the face validity of the newly translated and validated Amharic version of the
PACIC-5As-ET measure was assessed by 20 study participants at the University of Gondar Comprehensive Specialized
Hospital. We received valuable feedback from the participants regarding sentence construction, relevance, and clar-

ity. Based on their input, almost all individual items were found to be correct and easily understood by the participants.
Overall, the face validity assessment indicated that the measurement tool was clear, relevant, valid, and accepted by the
majority of the study participants with T2D.
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Socio-demographic characteristics of the study participants

A total of 520 study participants were enrolled, of whom 517 were included, with a response rate of 99.4%. The mean age
of the respondents was 54.34 (+11.51) years. More than half of the participants were male, 285 (55.1%), and 384 (74.5%)
identified as Orthodox Christians, while 497 (96.1%) belonged to the Amhara ethnic group. The majority of participants,
410 (79.3%), resided in urban areas, and most respondents, 361 (69.8%), were married. Regarding educational status,
the largest proportion, 161 (31.1%), had attained a college education or higher. Among occupations, the most common
was housewives, comprising 114 (22.1%) individuals. Most participants, 389 (75.2%), had been diagnosed with diabetes
for a period ranging from 6 months to 5 years (Table 1).

Descriptive statistics of the PACIC-5As-ET measure

In this study, the overall mean summary score of PACIC-5As was 2.68 (+ 0.62). The mean subscale scores were 2.79 (
0.69) for Assess, 2.73 (x 0.71) for Advise, 2.63 (+ 0.74) for Agree, 2.72 (+ 0.69) for Assist, and 2.52 (+ 0.76) for Arrange.
Within the Assess subscale, item 21 had the highest mean score (3.57 £0.81), while item 11 had the lowest (2.25+1.11). In
the Advise subscale, item 6 had the highest mean (3.09+0.79), whereas item 9 had the lowest (1.85+1.05). For the Agree
subscale, the highest score was recorded for item 3 (3.48 £0.88), and the lowest for item 25 (1.99+1.26). In the Assist sub-
scale, item 12 had the highest mean score (3.26+0.97), while item 26 had the lowest (2.07 £1.16). In the Arrange subscale,
the highest mean was observed for item 16 (3.21£0.76) and the lowest for item 18 (2.02+1.10) (Table 2).

Ceiling and floor effect

The overall PACIC-5As-ET scale did not demonstrate floor or ceiling effects; only 0.2% of participants achieved the mini-
mum and maximum scores. Similarly, the subscales also showed no floor effects, ranging from 0.2% for Arrange to 0.8%
for Assist, and no ceiling effects, ranging from 0.2% for Agree to 1.4% for Arrange. The results indicated that the measure-
ment tool possesses sufficient sensitivity to detect variations at both the lower and upper ends of the score distribution,
demonstrating good content validity and reflecting a better distribution of responses [57]. Although fewer items showed

a floor effect, none exhibited a ceiling effect (all<15%), implying that the measure is sensitive to detecting high levels of
variation, but not low levels.

Reliability assessment

Internal consistency of the PACIC-5As-ET and its constructs. The Cronbach's alpha for the overall PACIC-5As-ET
was 0.93, indicating excellent internal consistency, while the subscale alpha values were 0.74 for Assess, 0.72 for Advise,
0.76 for Agree, 0.71 for Assist, and 0.82 for Arrange, indicating acceptable reliability. The composite reliability of the overall
PACIC-5As-ET was 0.93, demonstrating excellent internal consistency, while the subscales fell within a good to acceptable
range: 0.76 for Assess, 0.73 for Advise, 0.79 for Agree, 0.75 for Assist, and 0.83 for Arrange. The subscale reliability tests
also confirmed that the items were consistent and suitable for measuring the underlying constructs (Table 3).

Inter-item and item-total correlation

The study demonstrated that the inter-item correlation ranged from 0.06 (between items 19 and 22) to 0.69 (between
items 18 and 23). Based on expert recommendations, the weakly correlated items 19 and 22 were retained in the ques-
tionnaire. The corrected item-total correlation ranged from 0.49 to 0.69 for Assess, 0.31 to 0.66 for Advise, 0.41 to 0.72 for
Agree, 0.39 to 0.66 for Assist, and 0.53 to 0.66 for Arrange. These correlations demonstrated that almost all items were
reliable and suitable for measuring the underlying constructs. Additionally, the ‘Cronbach’s alpha if item deleted’ values for
each item indicated good internal consistency, showing that no single item significantly affected the reliability of the scale
(Table 4).

PLOS One | https://doi.org/10.1371/journal.pone.0329197  June 11, 2026 11/23




PLO\S\%- One

Table 1. Sociodemographic characteristics of patients with T2D attending in the Amhara region CSRHs, 2025 (n=517).

Variables Category Frequency Percentage (%)
Sex Female 232 44.9
Male 285 55.1
Age 25-44 101 19.5
45-64 300 58.0
265 116 224
Religion Orthodox 385 74.5
Muslim 120 23.2
Catholic 2 0.4
Protestant 10 1.9
Marital status Married 361 69.8
Divorced 38 7.4
Separated 20 3.9
Single 35 6.8
Widowed 63 12.2
Educational status College and above 161 31.1
Secondary school 100 19.3
Primary school 67 13.0
Able to read and write 74 14.3
Not able to read or write 115 222
Occupation Government employee 85 16.4
Private employee 48 9.3
Unemployed 30 5.8
Retired 80 15.5
Merchant 87 16.8
Housewife 114 221
Farmer 56 10.8
Daily laborer 17 3.3
Place of residence Rural 107 20.7
Urban 410 79.3
Ethnicity Amhara 497 96.1
Tigray 18 3.5
Oromo 2 4
Diabetes duration 6 months to 5 years 389 75.2
510 10 years 88 17.0
>10 years 40 7.7

https://doi.org/10.1371/journal.pone.0329197.t001

Correlation between constructs

The strength of the association between constructs was computed using Pearson correlation analysis. All constructs
demonstrated a strong, statistically significant correlation (p<0.001, two-tailed). Among the subscales, the strongest cor-
relation was found between Assess and Agree (r=0.79), while the weakest correlation was between Arrange and Advise
(r=0.43). When comparing the correlations between the overall PACIC-5As-ET score and its subscales, the strongest

correlation was observed with Agree (r=0.92), and the weakest was with Advise (r=0.79) (Table 5).
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Table 2. Mean and standard deviation of the PACIC-5As-ET measure among patients with T2D attending in the Amhara region CSRHs, 2025

(n=517).

PACIC-5As scale, subscales and items Minimum score Maximum score Mean Standard Deviation (SD)
Overall PACIC-5As-ET 2.68 0.62
Assess 2.79 0.69
ltem 1 1 5 2.14 1.24
Item 11 1 5 2.25 1.1
Item 15 1 5 3.18 0.78
Iltem 20 1 5 2.79 0.89
Item 21 1 5 3.57 0.81
Advise 2.73 0.71
ltem 4 1 5 2.41 1.23
Item 6 1 5 3.09 0.79
Item 9 1 5 1.85 1.05
ltem 19 1 5 3.08 1.01
Item 24 1 5 3.20 0.99
Agree 2.63 0.74
Item 10 1 5 2.82 0.97
Item 12 1 5 3.26 0.97
Iltem 13 1 5 2.42 1.08
Item 14 1 5 2.55 0.99
Item 26 1 5 2.07 1.16
Assist 2.72 0.69
Item 2 1 5 2.43 0.99
Iltem 3 1 5 3.48 0.88
ltem 7 1 5 3.21 0.85
Item 8 1 5 2.48 1.08
Iltem 25 1 5 1.99 1.26
Arrange 2.52 0.76
Item 16 1 5 3.21 0.76
ltem 17 1 5 2.36 1.13
Item 18 1 5 2.02 1.10
Item 22 1 5 2.74 0.89
ltem 23 1 5 2.29 1.05

https://doi.org/10.1371/journal.pone.0329197.t002

Test-retest reliability

The average test-retest value of the overall PACIC-5As-ET was 0.94, with subscale ICC values ranging from 0.66 for
“Agree” to 0.87 for “Assist.” All results demonstrated moderate to excellent internal consistency, indicating the stability of

the measurement tool over time (Table 3).

Confirmatory factor analysis

A confirmatory factor analysis (CFA) was conducted to assess the model fit and the factor structure of the hypothesized
model. Before conducting the CFA, the normality assumption was assessed using skewness and kurtosis. The univariate
normality assessment revealed skewness values ranging from —0.31 to 1.07 and kurtosis values ranging from 1.10 to
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Table 3. Cronbach’s alpha, composite reliability, average variance extracted, and test-retest reliability of the PACIC-5As-ET and its subscales

among patients with T2D attending in the Amhara region CSRHs, 2025 (n=517).

Test-retest reliability

Constructs Cronbach’s alpha (a) CR AVE ICC with 95% CI
Assess 0.74 (0.71-0.78) 0.76 0.50 0.70 (0.52-0.82)
Advise 0.72 (0.68-0.76) 0.73 0.47 0.77 (0.64-0.87)
Agree 0.76 (0.73-0.80) 0.79 0.50 0.66 (0.46-0.80)
Assist 0.72 (0.68-0.75) 0.75 0.52 0.87 (0.79-0.92)
Arrange 0.82 (0.80-0.85) 0.83 0.59 0.86 (0.78-0.92)
PACIC-5As-ET 0.93 (0.92-0.94) 0.93 0.93 0.94 (0.91-0.96)

Note: AVE, average variance extracted; CR, composite reliability; ICC, intraclass correlation coefficient

https://doi.org/10.1371/journal.pone.0329197.t003

Table 4. Item-total statistics of the PACIC-5As-ET scales among patients with T2D attending in Amhara region CSRHs, 2025 (n=517).

Constructs Items Scale Mean if tem | Scale Variance if Corrected Item-Total Squared Multiple Cronbach's Alpha
Deleted Item Deleted Correlation Correlation if Item Deleted
Assess Item 1 64.82 216.22 0.65 0.62 0.926
Item 11 64.70 221.49 0.56 0.56 0.928
Item 15 63.78 226.95 0.59 0.44 0.927
Item 20 64.16 222.24 0.69 0.55 0.926
Item 21 63.39 228.64 0.49 0.45 0.929
Advise Item 4 64.55 219.96 0.54 0.55 0.928
Item 6 63.87 227.38 0.55 0.47 0.928
Item 9 65.11 219.76 0.66 0.55 0.926
Item 19 63.87 230.89 0.31 0.45 0.931
Item 24 63.76 227.58 0.42 0.46 0.929
Agree Item 2 64.14 221.68 0.64 0.56 0.926
Item 3 63.70 228.38 0.41 0.41 0.930
Item 7 64.54 218.24 0.69 0.54 0.925
Item 8 64.41 222.47 0.61 0.45 0.927
Item 25 64.88 215.41 0.72 0.64 0.925
Assist Item 10 64.49 219.19 0.66 0.54 0.926
Item 12 63.49 226.02 0.55 0.44 0.928
Item 13 63.75 22424 0.64 0.54 0.927
Item 14 64.48 219.75 0.64 0.48 0.926
Item 26 64.97 224.96 0.39 0.37 0.931
Arrange Item 16 63.75 228.43 0.53 0.45 0.928
Item 17 64.59 221.23 0.56 0.57 0.928
Item 18 64.94 219.26 0.63 0.66 0.926
Item 22 64.23 225.85 0.55 0.49 0.928
Item 23 64.68 219.45 0.66 0.65 0.926

https://doi.org/10.1371/journal.pone.0329197.t004

0.16, suggesting a normal distribution. The multivariate normality assessment indicated that a skewness value of 58 sug-

gested a departure from normality.
Although various fit indices were used to assess the model's fitness, the chi-square (x?) statistic was 781.7 with

a p-value of < 0.001, indicating that the model did not fit well. However, the x*/df ratio was 2.79, which meets the
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Table 5. Correlation between constructs among patients with T2D attending CSRHs in the Amhara region, 2025 (n=517).

Constructs Correlation
Assess Advise Agree Assist Arrange Overall PACIC-5As-ET

Assess 1 0.57" 0.79" 0.73” 0.75" 0.89"

Advise 0.57" 1 0.68™ 0.71" 0.43" 0.79”

Agree 0.79” 0.68" 1 0.76™ 0.70” 0.92”

Assist 0.73" 0.71" 0.76™ 1 0.62” 0.89”

Arrange 0.75 0.43” 0.70™ 0.62™ 1 0.82"

Overall PACIC-5As-ET 0.89” 0.79” 0.92" 0.89™ 0.82" 1

** Pearson correlation is significant at the 0.01 level (2-tailed)

https://doi.org/10.1371/journal.pone.0329197.t005

recommended threshold of < 3, suggesting an acceptable fit. The values of RMSEA and SRMR were 0.06 and 0.08,
respectively, both of which satisfy the acceptable threshold of < 0.08. The RMR was 0.12, not satisfying the recommended
threshold of < 0.08. The GFI and PRATIO were 0.89, close to the recommended threshold of = 0.90 or near 1, indicating
an acceptable fit. Furthermore, the AGFI and PGFI were 0.86 and 0.73, respectively; both values were close to 1 but
slightly below the recommended threshold of > 0.90. The IFI (0.57), NFI (0.30), PNFI (0.28), RFI (0.20), CFI (0.40), PCFI
(0.35), and TLI (0.32) were all below the recommended threshold of = 0.90. Additionally, the AIC value (860) was lower
compared to those of the independence and null models. Overall, the absolute fit indices were generally within the rec-
ommended range, whereas incremental fit indices were low; therefore, support for the five-factor structure is limited and
should be interpreted with caution (Table 6).

To enhance the model fit, error covariances such as e1-e10, e3-e21, e2-e4, and e1-e16 were adjusted based on modi-
fication indices. As a result, some of the fit indices improved: the x?/df ratio decreased from 3.01 to 2.79, the GFI increased
from 0.87 to 0.89, the AGFI improved from 0.85 to 0.86, and the RMSEA decreased from 0.062 to 0.06; the remaining
values remained unchanged.

The standardized regression weights revealed that the factor loadings ranged from 0.34 (Q-19) to 0.84 (Q18, 23, and
25) for the measurement model and from 0.95 (Arrange) to 0.99 (Agree) for the structural model. In the “Assess scale,”
the highest loading was 0.79 (Q1), and the lowest loading was 0.52 (Q21). In the “Advise scale,” the highest loading was
0.78 (Q9), and the lowest was 0.34 (Q19). In the “Agree scale,” the highest loading was 0.84 (Q 25), and the lowest load-
ing was 0.43 (Q 3). In the “Assist scale,” the highest loading was 0.77 (Q 10), and the lowest loading was 0.48 (Q 26). In
the “Arrange scale,” the highest loading was 0.84 (Q 18 and 23), and the lowest loading was 0.56 (Q 16).

For the “Advise Scale” variables, item 19 of the newly validated and translated question (Question 19: “Have you
been told that being treated by other healthcare professionals like ophthalmologists, surgeons, and others helped you
to improve your healthcare or treatment?”) had a low loading (0.34). Before deleting the item, the expert committee

Table 6. Model fit indices of the hypothesized model among patients with T2D attending in the Amhara region CSRHs, 2025 (n=517).

Absolute fit indices Relative (Incremental) fit indices Parsimonious
fit indices

CMIN (x?) P-value | CMINN/df | GFI AGFI RMSEA |RMR |SRMR |NFI RFI TLI CFI IFI PGFI PRATIO

781.7 < 0.001 2.79 0.89 |0.86 0.06 0.12 0.08 0.30 |0.20 |0.32 |040 |057 |0.73 0.89

Note: CMIN (x?), chi-square; CMIN/df, chi-square to degree of freedom ratio; GFIl, Goodness of Fit Index; AGFI, Adjusted Goodness of Fit Index; RM-
SEA, Root Mean Square Error of Approximation; RMR, Root Mean Residual; SRMR, Standardized Root Mean Residual; NFI, Normed Fit Index; RFI,
Relative Fit index; TLI, Tucker Lewis Index; CFl, Comparative Fit Index; IFl, Incremental Fit Index; PGFI, Parsimony Goodness of Fit Index; PRATIO,
Parsimony Ratio.

https://doi.org/10.1371/journal.pone.0329197.t006
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evaluated its significance and decided to retain it in the questionnaire. Overall, almost all of the factor loadings exceeded
the recommended threshold of 0.4, suggesting that the items represent their underlying constructs (Fig 1).

Construct validity

Convergent and discriminant validities were assessed based on the Fornell-Larcker criterion. The convergent validity of
the first-order constructs (measurement model) was 0.50 for Assess, 0.47 for Advise, 0.50 for Agree, 0.52 for Assist, and
0.59 for Arrange. All subscales showed adequate convergent validity. The convergent validity of the second-order con-
struct (overall PACIC-5As) was 0.93, indicating strong convergent validity (Table 3). While the second-order construct
demonstrated high discriminant validity, some of the first-order constructs exhibited lower discriminant validity (Table 7).

Discussion

The patient assessment of chronic illness care (PACIC-5As) is a widely used tool to assess the perceived quality of care
among individuals with chronic diseases, including key components associated with the behavioral change model [32]. In
Ethiopia, the PACIC-5A tool has not yet been culturally adapted and validated, and there is limited research evaluating the
quality of care from the patients’ perspectives [40]. Thus, there is a need to culturally adapt and utilize the PACIC-5As tool
to assess the perceived quality of care among patients with T2D. Therefore, this study aimed to translate, culturally adapt,
and evaluate the psychometric properties of the PACIC-5As questionnaire in Ethiopian adult patients with T2D.

The results demonstrated that the PACIC-5As measure was successfully translated, culturally adapted, and validated
in Ethiopia. The tool was grammatically correct, clear, easy to understand, and acceptable among patients with T2D. In
the current study, the I-CVI was 280.0% (80% to 100%), the S-CVI/Ave was 97.69%, and the average inter-rater agree-
ment was 95.0%. These results are comparable to those of a study conducted in Saudi Arabia, where the S-CVI/Ave was
95.3%, and the average inter-rater agreement was 94.8% [34]. The findings are also consistent with those reported in an
Iranian study, which showed an I-CVI value 287.0% (87% to 100%) and an S-CVI/Ave of 96.0% [35]. The content validity
index of these studies exceeds the minimum threshold; it indicates that the measurement tool is relevant, valid, and accu-
rately represents the intended construct.

The overall PACIC-5A-ET measure demonstrated no floor (0.2%) and ceiling effects (0.2%). The subscales also did not
show a floor effect (0.2% to 0.8%) and a ceiling effect (0.2% to 1.4%). This aligns with a study reported in Thailand, where
the overall summary score and subscales did not exhibit floor and ceiling effects, with all values below 15% [37]. In con-
trast, at the item level, the current study revealed a higher floor effect, ranging from 19.1% to 53.8%, and demonstrated no
ceiling effect. These findings are comparable to a study reported in Greek, where the floor effect ranged from 3% to 31.5%
[38], and in Thailand, the floor effect ranged from 16.6% to 53% [37]. The presence of a floor effect may indicate that
some individuals misinterpreted the measurement tool or that the level of care received for that particular item was low
[90]. This suggests that the measurement tool is less sensitive to detecting variation at the lower end of the score.

The internal consistency of the tool was assessed using Cronbach’s alpha and composite reliability, both of which
demonstrated an excellent internal consistency of 0.93. The Cronbach’s alpha for the overall PACIC-5As-ET is compara-
ble to the findings reported in the USA (0.97) [87], Saudi Arabia (0.90) [34], the Netherlands (0.91) [36], Thailand (0.91)
[37], Greek (0.93) [38], and Iran (0.81) [35]. Moreover, the subscales of the current study showed good to acceptable
results, with Cronbach’s alpha values ranging from 0.71 (Assist) to 0.82 (Arrange) and composite reliability values ranging
from 0.73 (Advise) to 0.83 (Arrange), respectively. These values are comparable to those reported in Saudi Arabia, where
subscale Cronbach’s alphas ranged from 0.70 (Assess) to 0.79 (Arrange) [34]. However, in Thailand, the Cronbach’s
alpha for Advise was low (0.59), while the other values met the acceptable threshold: 0.68 (Assess), 0.74 (Agree), 0.75
(Assist), and 0.81 (Arrange) [37]. The lower Cronbach's alpha may be due to the small sample size in Thailand (151 par-
ticipants) compared to the current study (517 participants). Conversely, the larger sample sizes in Greek (268) [38], Iran
(306) [35], Saudi Arabia (557) [34], and the Netherlands (1941) [36] may contribute to achieving an acceptable threshold
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Fig 1. Second order confirmatory factor analysis among patients with T2D attending in Amhara region CSRHs, 2025 (n =517).

https://doi.org/10.1371/journal.pone.0329197.9001
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Table 7. Discriminant validity of the PACIC-5As-ET and its subscales among patients with T2D attending Amhara region CSRHs, 2025

(n=517).

Constructs Advise Agree Arrange Assess Assist PACIC-5As-ET
Advise 0.684 0.717 0.506 0.628 0.717 0.825

Agree 0.717 0.700 0.647 0.762 0.768 0.890
Arrange 0.506 0.647 0.766 0.749 0.709 0.824

Assess 0.628 0.762 0.749 0.709 0.802 0.898

Assist 0.717 0.768 0.709 0.802 0.722 0.918

https://doi.org/10.1371/journal.pone.0329197.t1007

of internal consistency. Furthermore, the strong internal consistency indicated that the translation and validation process
was effective and well understood by the participants, regardless of their language or residence.

The present study reported that inter-item correlation values ranged from 0.06 (between items 19 and 22) to 0.69
(between items 18 and 23), and item-total correlations ranged from 0.31 to 0.72. This finding is consistent with the study
reported in Saudi Arabia, where item-total correlations ranged from 0.42 to 0.81 [34]. This indicated that most items are
consistent in measuring the underlying construct.

The test-retest reliability of the PACIC-5As-ET tool was assessed two weeks after the initial evaluation. The test-retest
ICC value for the overall PACIC-5As-ET was 0.94, indicating excellent reliability. The subscale ICC values ranged from
0.66 (Agree) to 0.87 (Assist), showing moderate to good internal consistency, respectively. The findings are higher than
the study reported in Thailand, where the ICC value for the overall PACIC-5As was 0.59, and subscale ICC values ranged
from 0.41 (Assess) to 0.60 (Arrange) [37]. This discrepancy may be attributed to differences in the test-retest duration; the
Thailand study employed a longer test-retest interval (one month).

Confirmatory factor analysis was used to assess model fit and examine the factor structure of the hypothesized model
(PACIC-5As-ET). The model demonstrated an acceptable fit, with x/df at 2.79, comparable to a study reported in Iran,
where x?/df was 2.54 [35]. The RMSEA value in the current study was 0.06, also comparable to the Iranian study (0.07)
[35] and a study conducted in Greek (0.06) [38]. Additionally, the current study reported an SRMR value of 0.08, which
is consistent with the Iranian study (0.08) [35]; however, the model fit was better than that of a Greek study (0.09) [38].
This can likely be attributed to the larger sample size in the current study, which probably enhanced the model fit [91,92].
The current study reported GFI (0.89) and AGFI (0.86), which are comparable to the GFI (0.85) and AGFI (0.81) found in
the Iranian study [35]. Moreover, these results are consistent with the GFI (0.83) reported in the Greek study [38]. More-
over, the IFI for the current study was 0.57, while the Iranian study reported an IFI of 0.72 [35], both slightly below the
recommended threshold of 2 0.9. The CFl in the current study was 0.40, indicating a poor fit compared to the CFI of 0.91
reported in Greek [38]. The lower value of the relative fit indices (CFI) may be due to a violation of the data distribution
assumption. Furthermore, GLS can sometimes yield a high chi-square test value, negatively affecting the relative fit indi-
ces, even when the absolute fit indices indicate an acceptable fit [81].

Accordingly, construct validity was evaluated using standardized factor loadings and inter-construct correlations. The
current study demonstrated factor loadings for Assess ranging from 0.52 (item-21) to 0.79 (item-1); Advise ranging from
0.34 (item-19) to 0.78 (item-9); Agree ranging from 0.43 (item-3) to 0.84 (item-25); Assist ranging from 0.48 (item-26) to
0.77 (item-10); and Arrange ranging from 0.56 (item-16) to 0.84 (items 18 & 23). All of these factor loadings were higher
than those reported in the study reported in Iran, where Assess ranged from 0.10 (item-1) to 0.73 (item-21); Advise ranged
from 0.09 (item-9) to 0.55 (item-21); Agree ranged from 0.20 (item-2) to 0.66 (item-7); Assist ranged from 0.27 (item-26)
to 0.53 (item-14); and Arrange ranged from 0.17 (item-16) to 0.63 (item-23) [35]. These variations may be attributed to dif-
ferences in sample size and the method of model estimation. The study reported in Iran had a relatively lower sample size
than the current study, and an inadequate sample size may contribute to underestimating or lowering the factor loadings
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[92]. Furthermore, if the model is misspecified or the data are not normally distributed, there may be convergence issues
and poor factor loadings [92,93].

The average variance extracted (AVE) for the overall PACIC-5As-ET was 0.93, indicating strong convergent valid-
ity, whereas the AVE values of the subscales ranged from 0.47 (Advise) to 0.59 (Arrange), indicating adequate con-
vergent validity. In contrast, the structural model showed strong discriminant validity, particularly between the overall
PACIC-5As-ET and its subscales. However, the subscales themselves showed less discriminant validity. This may be
due to the inclusion of items with poor factor loadings, which contributed to reduced discriminant validity. Thus, in the
current study, we excluded some items with factor loadings of < 0.4 [94]. Moreover, high inter-construct correlations,
those observed in the current study (= 0.68), can lead to low discriminant validity [95]. The other possible reason could
be related to model specification, as the current study validated the preexisting PACIC-5As tool [32], which may include
overlapping constructs that contributed to low discriminant validity [94].

Implications of the study

The cross-cultural adaptation and psychometric evaluation of the PACIC-5As is important for assessing the perceived
quality of care among patients with T2D. This study enables healthcare professionals and policymakers to identify gaps
and enhance the quality of diabetes care. It also supports researchers in evaluating patient-centered care and provides
insights to relevant stakeholders for informed decision-making. Moreover, this study promotes patient-centered care prac-
tices, enhances self-management support, and supports evidence-based decision-making to improve health outcomes for
patients with T2D.

Strengths and limitations of the study

In this study, we employed various statistical tests to assess the reliability and validity of the tool, including a test-retest
assessment. We also utilized a maximum sample size (sample-to-parameter ratio), which may enhance the external
validity of the study. However, the participants’ responses were clustered at the lower end of the scale, which may limit the
tool's sensitivity to detect variations at that level. Although the incremental fit indices were low, the factorial validity should
be interpreted with caution. In addition, the quality of care provided to diabetes patients may vary across healthcare set-
tings, and studies conducted only in tertiary healthcare settings may limit generalizability to other healthcare settings, like
primary and secondary healthcare settings.

Conclusions

The Amharic version of the PACIC-5As-ET tool demonstrated excellent internal consistency and acceptable validity for
assessing the perceptions of patients with T2D. It enables researchers to conduct research and supports healthcare
providers in making evidence-based decisions to enhance the quality of diabetes care. In Ethiopia, Amharic is the national
language spoken across various regions. However, to increase the applicability of the tool, large-scale studies should be
conducted, including in primary, secondary, and tertiary healthcare settings.
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