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Abstract

Objective. The aim of this study was to carry out the cultural adaptation and validation of the Assessment of Chronic Illness
Care questionnaire (ACIC) in the Republika Srpska, Bosnia and Herzegovina. Methods. A validation study was conducted in
two randomly selected primary health care centers in the Republika Srpska, Bosnia and Herzegovina, during March and April
2016. The study participants were all physicians working in family medicine departments during the study. Translation of the
ACIC questionnaire version 3.5 was performed following the guidelines of the World Health Organization. The validity and
reliability of the questionnaire were tested with face validity, construct validity, and internal consistency. Results. The ques-
tionnaire was distributed to 66 family physicians. Missing values were negligible, therefore the criteria for factor analysis were
met. Exploratory factor analysis confirmed that the questionnaire measured one factor. The Cronbach alpha coefficient (0.970)
showed the excellent level of internal consistency of the questionnaire. The intraclass correlation coefficient (0.802) confirmed
the good reliability of the questionnaire. Conclusion. The ACIC questionnaire can be used to assess the quality of chronic care
in family medicine practice in Bosnia and Herzegovina. Further research is needed to explore how changes in healthcare care
delivery impact changes in the Chronic Care Model domain.
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Introduction of thelast 20 years (3-5). Globally, as the gatekeepers,

) ) ] family physicians have been given a crucial role in
Chronic, non-communicable diseases have been

recognized as a significant burden within the
European Region, and are one of the four priority
areas of the 2020 Health Action Plan (1). In Bosnia
and Herzegovina (BH), ischemic heart disease and

the treatment and control of most common chronic
conditions, such as hypertension, diabetes, chronic
obstructive pulmonary disease, and osteoarthritis
(6, 7). The FM teams in the Republika Srpska (RS)

cerebrovascular diseases are the highest-ranking
causes of premature death (2). In order to resolve
the problem of epidemics of non-communicable
diseases, and tackle outcomes in terms of chronic
illness, the Government of Bosnia and Herzegovina
has conducted a primary health care reform based
on the family medicine (FM) model, over the period

are obliged to record cardiovascular risk factors, as
well as to have registries of patients with hyperten-
sion, diabetes, and chronic obstructive pulmonary
disease. This is in accordance with the Accreditation
Guide for Family Medicine, launched by the RS
Agency for Certification, Accreditation and Health
Care Improvement.

Copyright © 2022 by the Academy of Sciences and Arts of Bosnia and Herzegovina.
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This Agency conducts the certification and ac-
creditation process of health institutions, moni-
toring and improving healthcare quality (8, 9).
Increased quality of care, better clinical outcomes,
patient empowerment, improved multidisciplinary
collaboration, and better evaluation of chronic
care quality have been assigned as the goals of the
Chronic Care Model. The model encompasses six
elements: health care organization, delivery system
design, clinical information systems, decision-
support, self-management support, and commu-
nity resources (10-12). Evaluation of the Chronic
Care Model implementation includes the attitudes
and perceptions of patients (Patient Assessment of
Chronic Illness Care — PACIC) as well as of health
professionals (Assessment of Chronic Illness Care
- ACIC). Validation of the Patient Assessment of
Chronic Illness Care questionnaire was conducted
previously in the same geographic regions (13). The
ACIC survey measures to what extent the model is
implemented in a specific healthcare system (14-
18). Worldwide, previous studies have explored
the impact of the Chronic Care Model and health
system organization on the Assessment of Chronic
Illness Care (19-21), however, it was unknown
whether the psychometric properties of the ACIC
instrument could be applicable for assessment of
chronic care delivery in family practice in BH.

The aim of this study was to describe the cul-
tural adaptation and validation of the Assessment
of Chronic Illness Care questionnaire in the
Republika Srpska, Bosnia and Herzegovina.

Methods
Study Participants

The cross-sectional study was carried out in two
randomly selected primary health care centers, in
two cities in the RS, BH (Bijeljina and Prijedor).
Primary health care reform in BH introduced
the concept of family medicine teams, consisting
of a family physician and two nurses. The nurs-
ing profession’s job description still varies greatly
between the health institutions, in terms of care
and treatment of chronic diseases, including

education on self-management and community
linkage. Therefore, we performed validation of the
ACIC questionnaire among the physicians work-
ing in family medicine departments, employed by
the aforementioned primary health care centers.
Eligibility criteria were: working in a family medi-
cine department and having a registered group of
patients. The minimum number of responses was
calculated to be 60, with a population size of 96,
with an error margin of 5%, and a confidence in-
terval of 95. The physicians were informed about
the research objectives, and were asked to sign an
informed consent form to participate in the study.
Participants were assured that confidentiality and
anonymity would not be breached by the release of
any personal information without permission. To
avoid coercion, the researchers approached each
prospective respondent individually. Physicians
who did not provide written informed consent
were excluded from the study, and a questionnaire
with incomplete answers was excluded from the
data analysis.

The study was conducted in accordance with
the World Medical Association Declaration of
Helsinki, as revised in 2008. Data collection took
place in the period from March to April 2016.

Instruments

The Assessment of ChronicIllness Care, version 3.5,
was the tool used in the study. The questions are di-
vided into three partsand the Integration of Chronic
Care Model Components, according to the six ele-
ments of the Model. The first part, Organization
of the Healthcare Delivery System, includes the
following components: Overall Organizational
Leadership in Chronic Illness Care, Organizational
Goals for Chronic Care, Improvement Strategy for
Chronic Illness Care, Incentives and Regulations
for Chronic Illness Care, Senior Leaders, and
Benefits. Community Linkages, the second part,
includes Linking Patients to Outside Resources,
Partnerships with Community Organizations,
and Regional Health Plans. The third part of the
questionnaire, entitled Practice Level, consists of
four parts: Self-Management Support, Decision
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Support, Delivery System Design, and Clinical
Information Systems.

The final part of the Assessment of Chronic
Illness Care questionnaire contains the Integration
of Chronic Care Model Components, combining
all the elements of the Model. It includes six key
components related to patient information on clini-
cal guidelines, information systems and registries,
community programs, organizational planning, fol-
low-up appointments with patient assessment and
goal planning, as well as chronic care guidelines.

The Assessment of Chronic Illness Care ques-
tionnaire is organized so that the highest “score”
(“11”) for any individual item, subscale, or the
overall score (the average of the seven subscale
scores) indicates optimal support for chronic ill-
ness. The lowest possible score on any given item
or subscale is “0” which corresponds to limited
support for chronic illness care. The interpretation
guidelines are as follows:

Between “0” and “2” = limited support for
chronic illness care

Between “3” and “5” = basic support for chron-
icillness care

Between “6” and “8” = reasonably good sup-
port for chronic illness care

Between “9” and “11” = fully developed chron-
ic illness care (18, 19).

Translation and Cultural Adaptation

At the beginning of the study, translation of the
ACIC questionnaire was performed following the
guidelines of the World Health Organization (22).
Two healthcare professionals, fluent in both lan-
guages, translated the questionnaire independent-
ly from English to Serbian. The translations were
reviewed for accuracy, and discrepancies between
the translations were resolved by a third bilingual
translator, not involved in the previous translation.
Backward translation was performed by a fourth
bilingual translator, unaware of the questionnaire’s
objective. The back-translated version was com-
pared with the original source to reach equiva-
lence. After subsequent revision, a consensus was
reached by the translators on all questions, and a

prefinal version of the ACIC was prepared for pre-
liminary pilot testing.

Five family physicians at each primary health
care center were asked to provide their opinion on
each questionnaire items meaning, and consider
its applicability for the local care context. No need
for any additional modifications of the translation
was identified, and the final translated version of
the ACIC was produced. The final version of the
ACIC was administered to 14 family physicians for
whom the questionnaire is intended.

Ethical Approval

The research protocol was approved for each sur-
vey by the Ethics Committee of the Primary Health
Centre in Prijedor on December 17, 2015 (refer-
ence number 01-1545-3/15) and in Bijeljina on
December 30, 2015 (reference number 6372/15).
All personal data were anonymized,

Statistical Analysis

The validity and reliability of the questionnaire
were tested with face validity, construct valid-
ity, and internal consistency. Face validity was
assessed with the mean, median, standard devia-
tion, Interquartile range, percentage of missing
values, the extent of ceiling and floor effects, and
normality measures, by the Kolmogorov-Smirnov
test. A percentage larger than 20% was associated
with floor/ceiling effects (23). Internal consis-
tency was expressed in terms of Cronbach alpha
for seven subscales, and the total Assessment of
Chronic Illness Care questionnaire and reliability
were expressed as the intra-class correlation coef-
ficient. The analysis of construct validity was based
on the hypothesis that higher scores would be
positively correlated with the implementation of
chronic disease clinical guidelines at primary care
level, assessed as the percentage of examinations
and the percentage of normal results. Spearman’s
rank-order correlation was used due to the non-
normal distribution of the variables. Factor anal-
ysis (factors with eigenvalue >1) was applied to
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examine the structure of our version of the ACIC
questionnaire.

Results

At the time of the study, 96 family physicians were
employed in both regions. Twenty-nine family
physicians were on vacation or sick-leave, and six-
ty-six family physicians consented to participate in
the study (response rate = 67.7%).

The Demographic Characteristics of the
Physicians

The majority of the family physicians were young-
er than 39 years of age, N=23 (35.3%) and had
worked in practice for less than 11 years, N=35
(53.8%). Mostly the physicians were certified (had
completed residency training in family medicine,
N=30, 46.9%) and were women, N=56 (84.8%).
The accreditation process (meeting regulations
and standards set by external accreditation bodies
for family medicine) had been implemented three
years before the study among 27 (41.5%) of the
physicians, and 17 (26.2%) of the physicians had
not been previously accredited (Table 1). Family
physicians have registries and patients’ lists for hy-
pertension, diabetes, and chronic obstructive pul-
monary disease (Table 1).

The Psychometric Characteristics of the
Questionnaire

One questionnaire was incomplete and excluded
from the study. Missing values were negligible
therefore the criteria for factor analysis were met.
During the analysis of the percentage of answers
with 0 and 11 points, it was confirmed that none
of the items had a floor effect, while many items
had a ceiling effect. All items in the parts en-
titled Organization of the Healthcare Delivery
System and Delivery System Design had a ceiling
effect, and one item related to the Continuity of
Care had this effect reaching over 50% (Table 2).
These results suggested non-normal distributions,

Table 1. Demographic Characteristics of Family Physicians
and Their Practices

Categorical variables N (%)
. Male 10(15.2)
Female 56 (84.8)
28-39 23(35.3)
Age (years) 40-51 20 (30.8)
52-65 22 (33.9)
1-12 35(53.8)
Working years 13-24 12(18.5)
25-38 18 (27.7)
Medical doctor* 12(18.8)
Education level Certified family physicians 30 (46.9)
Z(rj(fs;:;g:fl additional 25 (34.4)
Urban 36 (54.5)
Type of work place  Suburban 11(16.7)
Field 19 (28.8)
No accreditation 17 (26.2)
Accreditation status Accredited during 3 years 27 (41.5)
>,éecac:sedlted longer than 3 21(323)
Hypertension 56 (86.2)
(with indicators) EE:»::EE;[;S;:::S\S 46(70.8)
Hypertension 60 (93.8)
Using patients’lists .
for chronic diseases Diahetes R
(without indicators)  chronic obstructive 55 (87.3)

pulmonary disease

*Physicians without formal education in family medicine; Physicians with
other specializations and additional training in family medicine.

as confirmed by the Kolgomorov-Smirnov test.
Exploratory factor analysis confirmed one compo-
nent showing that the questionnaire had one di-
mension, measuring one factor.

The Cronbach alpha coefficient showed an ex-
cellent level of internal consistency of the ques-
tionnaire, with a value 0.970. Internal consistency
for each of the seven subscales was measured by
the Cronbach alpha, and values varied from 0.861
to 0.950. The intraclass correlation coefficient for
the questionnaire was 0.802 (Table 2).
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Table 2. Data Quality of the Assessment of Chronic lliness Care Questionnaire

Assessment Mean+SD Missing values (%) Floor (%) Ceiling (%) Cronbach alpha
Total ACIC" score 8.099 (2.145) - - - 0.970
Organization of the HDS' 8.97 (2.112) 0.944

Q1 8.57 (2.562) 1.5 - 31.8 -

Q2 9.05 (2.011) 1.5 - 27.3 -

Q3 8.97 (2.449) 1.5 - 37.9 -

Q4 8.22 (2.870) 1.5 - 30.3 -

Q5 9.45 (2.031) 1.5 - 48.5 -

Q6 9.57 (2.311) 1.5 - 515 -
Community linkages 7.45 (2.606) 0.937

Q7 7.26 (3.017) 1.5 - - -

Q8 7.48 (2.658) 1.5 - - -

Q9 7.62 (2.602) 1.5 - - -
Self-Management support 7.83 (2.755) 0.942

Q10 8.05 (3.074) 1.5 - 21.2 -

Q11 7.40 (3.156) 1.5 - - -

Q12 7.77 (3.306) 1.5 - 22.7 -

Q13 8.12 (2.308) 1.5 - - -
Decision support 7.82 (2.477) 0.861

Q14 9.03 (2.481) 1.5 - 37.9 -

Q15 6.37 (3.781) 1.5 - - -

Q16 8.45 (2.450) 1.5 - 27.3 -

Q17 7.45 (2.889) 1.5 - - -
Delivery system design 9.12(1.793) 0.941

Q18 9.03 (2.172) 1.5 - 37.9 -

Q19 9.32(1.953) 1.5 - 37.9 -

Q20 8.89 (2.306) 1.5 - 31.8 -

Q21 9.15(2.152) 1.5 - 39.4 -

Q22 9.51(1.592) 1.5 - 40.9 -

Q23 8.82(1.991) 1.5 - 273 -
Clinical information systems 8.13 (2.298) 0.934

Q24 8.37 (2.589) 1.5 - 303 -

Q25 7.92 (2.564) 1.5 - 22.7 -

Q26 7.52(2.784) 1.5 - - -

Q27 7.94 (2.855) 1.5 - 21.2 -

Q28 8.92(1.971) 1.5 - 303 -
Integration of components 7.35(2.540) 0.950

Q29 7.46 (2.599) 1.5 - - -

Q30 7.42(2.839) 1.5 - - -

Q31 6.20 (3.336) 1.5 - - -

Q32 6.89 (3.098) 1.5 - - -

Q33 8.42(2.277) 1.5 - 24.2 =

Q34 7.77 (2.760) 1.5 - 21.2 -

“Assessment of Chronic Iliness Care; *Healthcare Delivery System.
Total ACIC score: Intraclass correlation coefficient 95%: 0,802; Confidence Interval: 0.739-0.859
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Scores of the Questionnaire

The total score was 8.1, indicating good support for
chronicillness care. Organization of the Healthcare
Delivery System (8.97) and the Community
Linkage (7.45) scores indicated advanced sup-
port for chronic illness care. Self-Management
Support and Decision Support in the third part of
the questionnaire had almost the same score (7.83,
7.82) and Delivery System Design had the high-
est score (9.12). The Clinical Information Systems
score was 8.14. The lowest score was evidenced for
Integration of Components (7.36).

The total average score of male family physi-
cians was 8.5 (standard deviation, SD 1.5) and of
female family physicians 8.0 (SD 2.2). The differ-
ence is not statistically significant. Two item scores
of male physicians were significantly different,
Linking Patients to Outside Resources (P=0.005)
and Organizational Planning for Chronic Illness
Care (P=0.035).

There was no statistically significant regression
of the scores or the following predictors: age and
gender, education level, working years, accredita-
tion status, and type of working place.

Discussion

This study aimed to validate the original ACIC
questionnaire in the RS, BH, as an instrument to
evaluate the level of non-communicable chronic
disease care. The Cronbach alpha and intra-class
correlation coefficients showed high internal con-
sistency for the total instrument. The internal con-
sistency and reliability of the ACIC questionnaire
are in line with the validation study previously car-
ried out in BH, showing high internal consistency
and reliability of the PACIC questionnaire (13).
These findings are important due to the influence
on the information provided by this instrument
(24). Exploratory factor analysis found one latent
factor (one dimension) that could explain as much
of the variability of the initial multidimensional
instrument as possible in the context of primary
health care in BH. The Integration of Chronic Care
Model Component is a variable that reliably mea-
sures one (latent) factor.

Bonomi et al. (18) defined the ACIC question-
naire as a tool for identifying areas for improve-
ment of chronic illness care, as well as to evalu-
ate the level of improvement. Initial testing of this
questionnaire was done within 108 organizational
teams across the United States during quality im-
provement collaboration focused on chronic ill-
ness care. The results of the initial testing showed
the best average scores for Organization of the
Healthcare Delivery System and Community
Linkage, and the lowest scores for Clinical
Information System. The results of the final testing
showed improvements in Decision Support as well
as the Clinical Information System. Therefore, the
authors suggested the questionnaire as a “useful
quality improvement tool” (18). The good valid-
ity and reliability of the BH version of the ACIC
suggest its applicability to measure changes in the
primary care system of BH.

Family physicians in the current study stated
that chronic illness care was well supported, with
Delivery System Design scoring best, as previ-
ously found in a study by Cramm et al. (19),
and Community Linkage and Integration of
Components having the lowest average scores. Most
of our study respondents work in urban areas, and it
has been shown that physicians who work in urban
areas, as well as in individual practices, commonly
provide the lowest average scores for Community
Linkage. The low scores in this domain may be at-
tributed to the family physicians’ high work over-
load or time constraints, but also to the lack of pa-
tient motivation for community programs (25).

In contrast to our findings, physicians in the
Netherlands perceived good community linkage
(19). Bar et al. (26) suggested a need for tighter
connection between delivery system design and
the community, affecting citizen organizations,
non-profit groups, and the healthcare organiza-
tion (26). The Netherlands has a very well-devel-
oped primary care system, continuity of health
care services, and different innovative initiatives to
increase community engagement. Increasing ac-
cess to effective programming in the community,
through linkages with the relevant agencies was a
cost-effective way to improve quality of care (27).
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Davy et al. (28) launched a review of results
from 77 quantitative and qualitative studies as
the relevant international evidence on the effec-
tiveness of Chronic Care Model elements for im-
proving healthcare practices and health outcomes.
This review showed the wide range of variations
of the model elements and their implementation,
depending on the country. The most commonly
used elements in the chronic care model were self-
management support and delivery system design
(28). The scores in these domains may have been
better in other countries in comparison to Bosnia
and Herzegovina due to differences in primary
health care system organization. First, primary
care reform in Bosnia and Herzegovina is still not
complete, and healthcare delivery calls for im-
provement (29). Following the trend in Western
European countries, governmental institutions
could transfer tasks from the medical to the nurs-
ing profession by employing a higher number of
nurses with a bachelor’s degree, well-trained to
provide chronic patient care. Second, there is a
lack of community engagement programs within
the country, which commonly deepen relation-
ships between healthcare providers and the com-
munity. Stakeholders have an important role in
supporting community initiatives targeted to de-
rive sustainable decisions and social transforma-
tion. Third, patients have a central role in provid-
ing quality chronic disease care (30), but their path
toward self-management and responsibility is not
always smooth. Patient empowerment can only be
achieved through consistent medical feedback ex-
penditure on social services in long-term care.

This study has several limitations. The results of
the study cannot be generalized as the survey in-
cluded two primary health care centers at a single
point of time. Although a family medicine team
consists of one FM physician and two nurses, the
current study focused only on family physicians;
therefore, it is possible that including nurses in the
validation process would provide a consensus rat-
ing for each item. We did not estimate either the
test-retest reliability of the ACIC or responsiveness
to changes, and checking the time stability of the
questionnaire by re-administering it after a defined
period would reflect whether measurement errors

could be attributable to differences in participants’
responses over time.

Conclusions

The validated Assessment of Chronic Illness Care
questionnaire is available now in Bosnia and
Herzegovina. It could be applicable in the health
care system of the country in order to analyze the
current system, to identify areas for improvement,
and to evaluate all improvements.
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Klaassen for editing the text.

What Is Already Known on This Topic:

The Chronic Care Model encompasses six elements: health care organi-
zation, delivery system design, clinical information systems, decision-
support, self-management support, and community resources. The
Model implementation includes the attitudes and perceptions of pa-
tients as well as health professionals. Previous studies explored health
professionals’ attitudes using the Assessment of Chronic Illness Care in-
strument. However, it is unknown whether the psychometric properties
of this instrument could be applicable for the assessment of chronic care
delivery in family practice in Bosnia and Herzegovina.

What This Study Adds:

The Assessment of Chronic Illness Care instrument, validated in Bosnia
and Herzegovina, is a useful tool to assess the quality of care for patients
with chronic diseases in primary care.

The tool could be used to strengthen collaboration between patients,
nurses and physicians.
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