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Background: The Patient Assessment of Care for Chronic Conditions (PACIC-5As) is a questionnaire developed in English
and designed to evaluate the health care experiences of people living with chronic conditions such as diabetes.

Aims: This study aimed to translate, culturally adapt and validate the PACIC-5As instrument for the Arab context in a
sample of Saudi Arabian people with diabetes.

Methods: The PACIC-5As was translated into Arabic using a forward and backward translation process. The Arabic ver-
sion was then validated with a sample of 557 Saudi Arabians with diabetes who were recruited from tertiary level diabetes
centres in Riyadh between January and March 2018. In order to evaluate the psychometric properties of the Arabic version,
Cronbach alphas and item correlations were determined and exploratory factor analysis was performed.

Results: The translated PACIC-5As had good psychometric quality. Cronbach alpha was > 0.9 and the inter-item correla-
tion ranged between 0.36 and 0.56. Exploratory factor analysis showed a single-factor structure.

Conclusion: An Arabic version of the PACIC-5As questionnaire is now available to assess the experience of patients with
diabetes. The results of this study can be used to improve the quality of the delivery of health care in Arabic-speaking
countries.
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for Healthcare Innovation developed the chronic care
model. This model formulates and organizes the changes
required in the health care system and by the patients to
improve outcomes (6). These changes are accomplished
by the integration of key components of the chronic
care model: (i) organization of health care; (ii) delivery
system design; (iii) decision support; (iv) patient self-
management; (v) community resources or linkages; and
(vi) clinical information systems (7).

Introduction

Diabetes mellitus is one of the most prevalent chronic
diseases. According to the International Diabetes Feder-
ation, the number of adults living with diabetes in 2017
was 451 million and this number is expected to reach 693
million by 2045 (1). Diabetes complications, which result
from persistently high blood glucose levels that lead to
micro- and macrovascular disease (e.g. retinopathy, and
cardiovascular and renal diseases), have a devastating
effect on those affected and their family members. In ad-
dition to the medical burden, the increasing prevalence
of diabetes places a high economic burden on the indi-
vidual, society and the health care system (2). Despite the
large expenditure on managing and controlling diabetes
worldwide, people living with the disease do not always
receive optimal care (3). While some population-based
health system models have adopted a structured and pro-
active approach to help reduce the incidence and burden
of chronic diseases such as diabetes, others are still ori-
ented towards the biomedical model of health care that
emphasizes mainly the biological factors and ignores the
social and psychological health influences ().

Complementary to the chronic care model, and to
capture the perspective of service users, the Patient
Assessment of Care for Chronic Conditions (PACIC)
instrument was developed by the MacColl Center for
Health Care Innovation. This tool is widely used to assess
the “level of CCM-congruent activities that patients
receive” (8). The original instrument consisted of five
subscales that represent multiple features of providing
patient-centred care consistent with the chronic care
model. These subscales are: 1) Patient activation (enabling
patient participation in their care), 2) Delivery system or
practice design (promoting clinical care that is consistent
with scientific evidence by sharing information with
patient), 3) Goal setting or tailoring (establishing goals

Themanagementofdiabetesrequiresacomprehensive
system of health care that incorporates diagnosis and
ongoing medical monitoring and treatment (5). In
order to guide the provision of health care for patients
with chronic disease, the Health MacColl Institute

and plans with the patient to better manage their chronic
condition), 4) Problem-solving (supporting the patient
in managing health beyond their medical care) and 5)
Follow-up or coordination (linking the patient with other
health care services). Shortly after the dissemination of
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the results of the PACIC tool, six more subscales were
added to the instrument. These scales followed the “5As”
principle that evaluated a model of behaviour change
endorsed by the United States Preventative Services
Taskforce. These principles are: assess (assessing the
patient’s level of behaviour, beliefs and motivation),
advise (advising the patient based on personal health
risks), agree (agreeing on a realistic set of goals with the
patient), assist (assisting the patient to anticipate barriers
and develop a specific action plan) and arrange (arranging
follow-up support). The new instrument became known
as PACIC-5As (8).

PACIC-5As has been translated into several languages,
including (in order of date of translations) Spanish,
Danish, French, Bengali and Malay (9-13). Given that
seven Arab countries are among the top 20 countries
with the highest prevalence of diabetes in the world, it
would be useful to translate the PACIC-5As into Arabic
(1). The aim of this study therefore was to translate and
validate the PACIC-5As questionnaire with a sample of
people living with diabetes. Saudi Arabia was a suitable
country in which to validate the questionnaire because
the number of people with diabetes is increasing there
and is expected to continue to increase in the future (14).

Methods

Instrument

The PACIC-5As has 26 items that can be scored on a
5-point Likert scale: 1 (almost never), 2 (generally not), 3
(sometimes), 4 (most of the time) and 5 (almost always).
The first 20 items can be categorized into five subscales
based on the key elements of the chronic care model: pa-
tient activation (items 1-3); delivery system (items 4-6);
goal setting (items 7-11); problem-solving (items 12-15);
and follow-up (items 16-20). By including the addition-
al six items, PACIC-5As can also be grouped into the 5As
summary score as well as its subscales: assess (items 1, 11,
15, 20, 21); advise (items 4, 6, 9, 19, 24); agree (items 2, 3, 7,
8, 25); assist (items 10, 12, 13, 14, 26); and arrange (items 16,
17,18, 22, 23). In addition, overall scores can be calculated
for the PACIC (items 1-20) and the items related to the
5As (items 1-4 and 6-26) (8).

Forward translation

We followed the World Health Organization’s (WHO)
recommendation on the translation of instruments writ-
ten in English into different languages to translate the
PACIC-5As items into Arabic using a forward and back-
ward multistep procedure (15). First, an expert panel of
Saudi health specialists independently translated the list
of items into Arabic. Second, the items were reviewed and
compared with the original English terms, and disagree-
ments were discussed and resolved. This process took
over a week and resulted in the first draft of the Arabic
PACIC-5As. Third, an external team of health researcher
reviewed the translated version to evaluate the vocabu-
lary, especially the health terms which might be under-

stood differently by respondents because of dialectical
variations in the Arabic-speaking countries.

Content validity

In order to determine whether the language, structure
and the content of the Arabic PACIC-5As were appropri-
ate to assess the quality of diabetes care in Arabs coun-
tries, we calculated the content validity index. This in-
dex consists of two domains: the clarity domain and
the representativeness domain. We assessed these two
domains for each item (item content validity index) and
for the scale as a whole (scale content validity index). The
item content validity index represents the proportion of
reviewers who rated an item as very or highly relevant,
while the scale content validity index is the averages of
the scores of all the reviewers. An item content validity
index agreement percentage of 78% or more indicates ac-
ceptable content validity. We estimated the overall scale
content validity index score by taking the average of the
items scores (16).

Backward translation

After we had validated the Arabic version of the PAC-
IC-As, an independent professional translator, fluent in
both Arabic and English, back translated the instrument
into English, and minor changes were made. This trans-
lator was unaware of the original English PACIC-5As in-
strument.

Validation with patients with diabetes

Between January and March 2018, we invited all Saudi
Arabian adults with type 1 or type 2 diabetes mellitus
attending four outpatient tertiary diabetes centres in Ri-
yadh to participate in the study. These centres provide
specialized care for people with diabetes from first di-
agnosis to management of the condition, as well as pre-
ventative education and treatment services. While in the
waiting area, we asked each participant to complete the
questionnaire, provide the necessary demographic data
and return the instrument at the end of their appoint-
ment. Previous studies aimed for a sample size of five
times the number of PACIC variables (minimum of 130
participants) (9-13); our convenience sampling method
resulted in 557 participants.

Statistical analysis

We used SPSS, version 20.0 for data entry and analysis.
Statistical procedures included descriptive analysis of
the PACIC-5As items, the subscales and the overall scales
as well as the demographic characteristics of the partic-
ipants. The PACIC-5As scores were calculated as means
and standard deviations (SD) according to the instru-
ment’s instruction (8). Frequencies and percentages were
used for the participants’ demographic characteristics.
We assessed the association between the PACIC-5As
scores and the participants’ characteristics using Spear-
man rank correlation. We considered a P-value of < 0.05
as statistically significant for all estimations.
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To assess the internal consistency of the PACIC-
5As, we calculated the Cronbach alpha for each of the
subscales and the summary scores. An acceptable level of
the Cronbach alpha is between 0.7 and 0.8. We calculated
the inter-item correlation to evaluate the extent to which
items on the scales assess the same content; an acceptable
level of inter-item correlation is between 0.2 and 0.4 (17).
Finally, we performed an exploratory factor analysis
using principle component analysis with promax
rotation on (eigenvalue > 1) and we also made scree plots
of the eigenvalues; only variability factors > 0.40 were
considered. We examined the sampling adequacy for the
suitability of the data for factor analysis by calculating
the Kaiser-Meyer-Olkin statistic (Kaiser-Meyer-Olkin
> 0.5 which indicates the sampling was adequate).

Ethical considerations

The ethics committee of the University of Surrey ap-
proved the study (Reference number: EC/2014/14/FBEL)
and we obtained written informed consent from all the
participants.

Results

As shown in Table 1, most of the participants were males
(62.5%) and 48.7% were between 40 and 59 years old. Four
hundred of these participants (71.8%) had been diagnosed
with diabetes more than 4 years earlier. We asked the
participants to provide their last HbAic and/or fasting
glucose level but only 5.9% (33/557) of them gave the
number. We also asked the participants if they thought
their blood glucose was controlled or uncontrolled; most
(82.2%) thought it was uncontrolled. Controlled blood
glucose was defined as having an HbAic < 7% or fasting
blood glucose < 130 mg/dL (18). None of the characteris-
tics of the participants was significantly associated with
the PACIC-5As scores (Table 2).

Table 3 shows the results of the descriptive analysis
and the internal consistency measures. The overall
mean PACIC score was 2.52 (SD 0.74) with the PACIC
subscale scores ranging from 2.10 (SD 0.76) (follow-up/
coordination) to 3.02 (SD 1.01) (delivery system/practice
design). The individual items of the PACIC-5As score
ranged from 1.31 (SD 0.59) for item 17 to 3.44 (SD1.25) for
item 6. The summary score of the 5As ranged from 1.89
(SD 0.64) for arrange to 2.84 (SD 0.95) for advise.

Table 1 Characteristics of the participants

Characteristic No. (%) (n=557)
Sex

Male 348 (62.5)

Female 209 (37.5)
Age (years)

<18 2(0.4)

18-39 227 (40.8)

40-59 271(48.7)

> 60 57 (10.2)
Type of diabetes

Type1 105 (18.9)

Type 2 452 (81.1)
Educational level

Less than high school 36 (6.5)

High school 72 (12.9)

Diploma? 77 (13.8)

Bachelor 270 (48.5)

Postgraduate 102(18.3)
Duration of diabetes (years)

<1 70 (12.6)

2-3 87 (15.6)

4-10 197 (35.4)

>10 203 (36.4)
Self-reported blood glucose control

Controlled 99 (17.8)

Uncontrolled 458 (82.2)

“Diploma is awarded after 2 years of study.

The content validity analysis showed a representa-
tiveness score of 95.3% and a clarity score of 94.8%, which
indicated good agreement. The Cronbach alpha (internal
consistency) for the overall Arabic PACIC questionnaire
was 0.93 and 0.90 for the 5As summary score (Table 3).
The Cronbach alpha scores for the subscales ranged be-
tween 0.70 and 0.82. The average inter-item correlation
ranged from 0.34 to 0.80, with only two items with a val-
ue less than 0.4 - Goal setting/tailoring (item 11) and As-
sess (item 11). Item-total correlation (internal item conver-
gence) was more than 0.4 in almost all items; only item 11
had a value lower than 0.4.

Table 2 Correlation between demographic characteristics of participants and scores on the Patient Assessment of Care for Chronic

Conditions (PACIC and PACIC-5As)

Demographic characteristic

Sex -0.12
Age 0.07
Type of diabetes 0.12
Duration of diabetes -0.06
Self-reported blood glucose control 0.05

PACIC score 5As score
P-value r P-value
0.39 -0.16 0.29
0.25 -0.03 0.53
0.13 0.08 0.23
0.19 -0.16 0.764
0.27 -0.07 0.89
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Table 3 Mean scores of participants on the scales and item and scale correlations

Mean score (SD)

Scales/items

Overall PACIC score
Patient activation
1
2
3
Delivery system/practice design
4

5
6

Goal setting/tailoring
7
8
9
10
1
Problem-solving
12
13
14
15
Follow-up/coordination
16
17
18
19
20
5As score
Assess
1
11
15
20
21
Advise

19
24
Agree

o N W

2.52 (0.74)
2.69 (1.01)
2.69 (1.11)
2.39 (1.23)
3.01(1.37)
3.02 (1.01)
2.71(1.20)
2.90 (1.23)
3.44 (1.25)
2.29 (0.76)
2.76 (1.18)
2.63 (1.26)
2.28 (1.28)
1.40 (0.67)
2.38 (1.29)
2.84 (1.01)
3.01(1.22)
2.59 (1.32)
2.84 (1.31)
2.94 (1.44)
2.10 (0.76)
1.66 (0.88)
1.31(0.59)
2.23 (1.13)
2.84 (1.13)
2.45 (1.21)
2.58 (0.76)
2.62 (0.83)
2.69 (1.11)
2.38 (1.29)
2.94 (1.44)
2.45 (1.21)
2.62 (1.28)
2.84 (0.95)
2.71(1.20)
3.44 (1.25)
2.28 (1.28)
2.84 (1.13)
2.95 (1.26)
2.62 (0.84)
2.39 (1.23)
3.01(1.37)
2.76 (1.18)
2.63 (1.26)
2.30 (1.06)
2.48 (0.76)
1.40 (0.67)

3.01 (1.27)

95% CI

2.22-2.58
2.61-2.78
2.60-2.78
2.29-2.50
2.90-3.13
2.93-3.10
2.61-2.81
2.81-3.01
3.34-3.55
2.32-2.35
2.66-2.86
2.52-2.73
2.17-2.39
1.35-1.46
2.20-2.48
2.76-2.93
2.90-3.12
2.49-2.69
2.73-2.93
2.82-3.06
2.03-2.16
1.58-1.73
1.26-1.36
2.13-2.32
2.73-2.96
2.36-2.55
2.78-2.91
2.62-2.71
2.60-2.78
2.20-2.48
2.82-3.06
2.36-2.55
2.51-2.72
2.74-2.94
2.61-2.81
3.34-3.55
2.17-2.39
2.73-2.96
2.85-3.06
2.55-2.62
2.29-2.50
2.90-3.13
2.66-2.86
2.52-2.73
2.21-2.39
2.77-2.90
1.35-1.46

2.90-3.12

Item-scale
correlationa

0.60
0.65

0.60

0.54
0.71

0.73

0.59
0.71
0.61
0.53
0.35

0.45
0.74
0.73
0.62

0.70
0.66
0.63
0.72

0.75

0.58
0.34
0.54
0.74
0.59

0.54
0.65
0.67
0.47

0.50

0.62
0.53
0.63
0.76
0.63

0.52

gy

Item-total
correlationb

0.70
0.65

0.80

0.63
0.75
0.73

0.64
0.76
0.71
0.58
0.37

0.52
0.74
0.83
0.63

0.73
0.73
0.63
0.57
0.77

0.69
0.42
0.62
0.76
0.68

0.60
0.72
0.71
0.56
0.73

0.66
0.62
0.65
0.76
0.69

0.58
055

Cronbach

alpha

0.93
0.76

0.79

0.74

0.77

0.82

0.90

0.70

0.79

0.78

0.72
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Table 3 Mean scores of participants on the scales and item and scale correlations (concluded)

Scales/items Mean score (SD) Item-scale Item-total Cronbach
correlationa correlationb alpha
13 2.59 (1.32) 2.49-2.69 0.76 0.77
14 2.84 (1.31) 2.73-2.93 0.64 0.70
26 2.55 (1.26) 2.45-2.66 0.64 0.66
Arrange 1.89 (0.64) 1.83-1.94 0.79
16 1.66 (0.88) 1.58-1.73 0.80 0.81
17 1.31 (0.59) 1.26-1.36 0.67 0.70
18 2.23 (1.13) 2.13-2.32 0.54 0.72
22 2.23 (1.13) 2.14-2.33 0.41 0.54
23 2.05 (1.05) 1.69-2.14 0.51 0.57
SD= standard deviation; CI= confidence interval.
“Correlation between item and referring scale.
"Correlation between item and overall PACIC score or 5As summary score.
The feasibility of factor analysis (Bartlett test of Discussion

sphericity) showed a good value (Kaiser-Meyer-
Olkin PACIC= 0.86 and Kaiser-Meyer-Olkin 5As
= 0.85; P<0.001). We performed exploratory factor
analysis with eigenvalue criterion and scree plots to
identify the factorial pattern and best fit achieved by a
unidimensional structure (Figure 1 and Figure 2). The
principle component analysis with promax rotation
identified one component with an eigenvalue of 9 which
explained 47% of the variation of the PACIC structure and
11 eigenvalues that explained the 43% the variation of the
5As structure. Table 4 shows the result of factor loading
of the 20 PACIC items and 26 PACIC-5As items. All factors
of both the PACIC and 5As structures had a factor loading
of more than 0.4; 95% (19/20) of factors in the PACIC were
more than 0.5 and 92% (24/26) of factors in 5As items
were more than o.5.

We successfully translated the PACIC-5As from Eng-
lish into Arabic. As these languages came from different
sources, Semitic and Indo-European languages, we used
a certified translation process to minimize the linguistics
differences with regard to the culture conceptualization
(15,19). The psychometric properties of the Arabic ques-
tionnaire were validated through use with more than
500 people living with diabetes. We achieved satisfacto-
ry evidence on the psychometric properties of the Arabic
version of the PACIC-5As, suggesting our approach had a
certain degree of rigour.

The mean PACIC-5As values of previous studies
conducted in the United States, Germany and Switzerland
and the use of the questionnaire in the context of diabetes
management were more than 3.0 (8,20,21). Our results
showed a lower PACIC score (2.52 out of 5). This value
shows that Saudi Arabians living with diabetes perceived
that they were receiving a low level of patient-centred,

Figure 1 Scree plot of Patient Assessment of Care for Chronic Conditions (PACIC)

10
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structured and collaborative care, according to the chronic
care model. The developers of the original English version
of the instrument noted that PACIC-5As scores should

Scree plot of Patient Assessment of Care for Chronic Conditions 5As (PACIC-5As)

Scree Plot

Eigenvalue
[o)}

1 23 4 56 7 8 9 10 1112 13 14 15 16 17 18 19 2021 22 23 24 2526

Component Number

not be associated with demographic characteristics (8).
Our finding concur with this as do the findings of other
studies which showed that PACIC-5As scores were not

Table 4 Factor loading of Patient Assessment of Care for Chronic Conditions (PACIC) and PACIC-5As for one-factor-structure

Items

1. Asked for my ideas when we made a treatment plan

2. Given choices about treatment to think about

. Asked to talk about any problems with my medicines or their effects

. Given a written list of things I should do to improve my health

. Satisfied that my care was well organised

. Asked to talk about my goals in caring for my illness

. Helped to set specific goals to improve my eating or exercise

3
4
5
6. Shown how what I did to take care of my illness influenced my condition
7
8
9

. Given a copy of my treatment plan

10. Encouraged to go to a specific group or class to help me cope with my chronic illness

11. Asked questions, either directly or on a survey, about my health habits

12. Was sure that my doctor or nurse thought about my values and my traditions when they recom-
mended treatments to me

13. Helped to make a treatment plan that I could carry out in my daily life

14. Helped to plan ahead so I could take care of my illness, even in hard times

15. Asked how my chronic illness affected my life

16. Contacted after a visit to see how things were going

17. Encouraged to attend programmes in the community that could help me

18. Referred to a dietitian, health educator or counsellor

19. Told how my visits with other types of doctors, an eye doctor or surgeon, helped my treatment

20. Asked how my visits with other doctors were going

21. Asked what I would like to discuss about my illness at that visit

22. Asked how my work, family or social situation related to taking care of my illness

23. Helped to make plans for how to get support from my friends, family or the community

24. Told how important the things I do to take care of my illness (e.g. exercise) were for my health

25. Set a goal together with my team for what I could do to manage my condition

26. Given a book or monitoring log in which to record the progress I make

PACIC factor
loading

0.596
0.695
0.650
0.729
0.725
0.729
0.750
0.813
0.760
0.543
0.455
0.522

0.797
0.815
0.663
0.553
0.668
0.661
0.706
0.797

PACIC-5As factor

loading
0.554
0.647
0.614
0.694
0.705
0.690
0.715
0.802
0.732
0.563
0.470
0.515

0.776
0.705
0.672
0.593
0.676
0.705
0.698
0.797
0.713
0.572
0.563
0.631
0.677
0.475
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significantly correlated with the sociodemographic
characteristics of those completing the questionnaire
(9,22,23). This finding suggests that, overall, the translated
questionnaire could be used in other Arab countries and
still maintain its reliable psychometric properties.

The Cronbach alpha level for reliability of the
instrument shown in our study was the same as the
original instruments, but higher than some other
translated instruments, namely the Spanish and Bengali
versions (8,9,12). The Arabic PACIC-5As scales and
subscales were similar to the Danish version, except
that the goal-setting/tailoring and the problem-solving
scales were lower than in the Danish version (10). With
regard to construct validity of the PACIC, previous
studies evaluated the structure of the instrument (8-
10,11,13,20-31) and a few confirmed the five subscales
of the questionnaire (five-factor structure) (8,9,20,23).
We identified five studies that evaluated the translated
versions of the PACIC in different languages (9,10,11,13,32).
The Spanish and Malay versions identified five and
three factors, respectively, while the French and Danish
versions found a two-factor structure. In a study of the
German version which explored the structure of both the
PACIC and the 5As, a one-factor structure was found. We

concluded that the previous validation studies showed
mixed results, however, most were in accordance with
our result of a one-factor structure (24,28-34).

There are more than 10 different language versions
of the PACIC-5As instrument on the official website of
the MacColl Center, and the validated Arabic PACIC-
5As is now available on the developer’s website (35). We
believe that this instrument can serve as an important
patient-reported measure of care for diabetes in an
Arab health care setting. The instrument can guide
health professionals and policy-makers in Arabic-
speaking countries to improve the health care delivery
system for chronic diseases and enhance patients’
satisfaction with their care. Further research in the
form of a longitudinal study needs to be done in order
to assess the reproducibility (test-retest reliability) of
the instrument and to interview Arab patients to explore
their understanding of the translated instrument.

Funding: The authors extend their appreciation to the
Deanship of Scientific Research at King Saud Universi-
ty for funding this work through the: Thesis publication
fund no (TPF-007).

Competing interests: None declared.

Traduction en arabe et validation du questionnaire d’évaluation des soins pour les
maladies chroniques par les patients, et en particulier pour le diabéte

Résume

Contexte : Le questionnaire dévaluation des soins pour les maladies chroniques par les patients (PACIC-5As) est un
questionnaire mis au point en anglais et congu pour évaluer les expériences en matiére de soins de santé des personnes
vivant avec des pathologies chroniques telles que le diabéte.

Objectifs : La présente étude visait a traduire, adapter culturellement et valider I'instrument PACIC-5As pour le contexte
arabe dans un échantillon de personnes saoudiennes atteintes de diabéte.

Méthodes : Le PACIC-5As a été traduit en arabe a l'aide de la technique de traduction/rétro-traduction. La version arabe a
ensuite été validée aupres d'un échantillon de 557 Saoudiens diabétiques recrutés dans des centres tertiaires de prise en
charge du diabéte a Riyad entre janvier et mars 2018. Afin dévaluer les propriétés psychométriques de la version arabe,
des alphas de Cronbach et des corrélations d'items ont été déterminés, et une analyse factorielle exploratoire a été réalisée.

Résultats : Le PACIC-5As traduit avait une bonne qualité psychométrique. Lalpha de Cronbach était supérieur a 0,9 et la
corrélation inter-item était comprise entre 0,36 et 0,56. Lanalyse factorielle exploratoire a montré une structure a facteur
unique.

Conclusions : Une version arabe du questionnaire PACIC-5As est désormais disponible pour évaluer l'expérience des
patients diabétiques. Les résultats de cette étude peuvent étre utilisés pour améliorer la qualité de la prestation des soins
de santé dans les pays arabophones.
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