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ABSTRACT

ARTICLE HISTORY

Background: The six-item cognitive impairment test (6CIT) is a brief cognitive screening tool that can
be administered to older people in 2-3 min.

Objective: To adapt the 6CIT for the European Portuguese and determine its psychometric properties
based on a sample recruited from several contexts (nursing homes; universities for older people; day
centres; primary health care units).

Method: The original 6CIT was translated into Portuguese and the draft Portuguese version (6CIT-P)
was back-translated and piloted. The accuracy of the 6CIT-P was assessed by comparison with the
Portuguese Mini-Mental State Examination (MMSE). A convenience sample of 550 older people from
various geographical locations in the north and centre of the country was used.

Results: The test-retest reliability coefficient was high (r = 0.95). The 6CIT-P also showed good internal
consistency (« = 0.88) and corrected item-total correlations ranged between 0.32 and 0.90. Total 6CIT-
P and MMSE scores were strongly correlated. The proposed 6CIT-P threshold for cognitive impairment
is >10 in the Portuguese population, which gives sensitivity of 82.78% and specificity of 84.84%. The
accuracy of 6CIT-P, as measured by area under the ROC curve, was 0.91.

Conclusion: The 6CIT-P has high reliability and validity and is accurate when used to screen for
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cognitive impairment.

Introduction

Ageing populations have contributed to an increase in the
prevalence of dementia. In 2010, there were an estimated
35.6 million people with dementia worldwide. It is estimated
that by 2030 this figure will have risen to 65.7 million and that
it will continue to double every 20 years, increasing to
131.5 million by 2050 (Prince et al., 2013, 2015). Dementia is
now considered to have reached pandemic proportions in
developed countries. The economic impact of dementia is sig-
nificant, with costs estimated at US$ 818 million in 2015, and
by 2018 this figure is expected to reach trillions of US dollars,
with serious implications for government authorities and
global societies (Prince et al., 2015). In Western Europe, the
estimated prevalence of dementia is around 7% (Prince et al.,
2013) and the estimated prevalence of mild cognitive
impairment (MCl), when no more than two cognitive domains
are impaired, is 2.5%-15.6% (Alexander et al., 2015; Apostolo
et al., 2016).

Most cases of dementia/MCl remain undetected and
untreated. Cognitive screening is essential for the early detec-
tion of cognitive impairment and timely diagnosis is impor-
tant as it allows patients to be referred promptly to specialist
services. This should ensure that they receive appropriate
treatment and thus delay or reduce symptoms, which should
in turn improve quality of life for individuals living with
dementia and for their family and carers (Parker & Philp, 2004;
Prince et al., 2015). There are many cognitive screening instru-
ments available for use in the clinical context, which are

intended to assess cognitive function in individuals with
apparent memory loss (Larner, 2013). Several sets of clinical
guidelines recommend the use of cognitive screening to
detect dementia and MCI, for example, the National Institute
for Health and Care Excellence (NICE, 2006) recommends the
widespread use of the Mini-Mental State Examination (MMSE;
Folstein, Folstein, & McHugh, 1975) but suggests other brief
cognitive screening tests, such as the six-item cognitive
impairment test (6CIT; Brooke & Bullock, 1999).

The 6CIT is a brief, simple cognitive screening instrument
that has been shown to have good psychometric properties
(sensitivity and specificity) when used to identify cognitive
impairment (Abdel-Aziz & Larner, 2015; Davous, Lamour,
Debrand, & Rondot, 1987; Hessler et al.,, 2016; Tuijl, Scholte,
De Craen, & Van Der Mast, 2012) and is considered particularly
suitable for screening for milder forms of cognitive
impairment (Brooke & Bullock, 1999). Because it is more sensi-
tive to mild dementia than the MMSE (Abdel-Aziz & Larner,
2015; Brooke & Bullock, 1999) it has been recommended as a
reliable alternative to the MMSE in diverse settings.

The reliability and validity of the 6CIT has been tested in
several settings, for example primary care (Hessler et al.,
2014), secondary care (Abdel-Aziz & Larner, 2015; Hessler
et al., 2016; Tuijl et al., 2012) and tertiary care (Wade & Vergis,
1999). Doubts had already been raised about its reliability and
validity in primary care contexts (Hessler et al., 2014) and on
the basis of its psychometric properties, in particular its lack
of sensitivity. Hessler et al. (2014) advised that the 6CIT should
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not be used routinely to screen for dementia in primary care
settings. However, in specific settings, such as neurology
departments, memory clinics and nursing homes, the 6CIT
has better psychometric properties (Abdel-Aziz & Larner,
2015; Brooke & Bullock, 1999; Davous et al., 1987) and is con-
sidered a valid measure of cognitive deterioration.

In our first step towards developing and validating a Portu-
guese version of the 6CIT (6CIT-P), we demonstrated that a
Portuguese version of the 6CIT had good internal consistency
and reproducibility (Paiva & Apéstolo, 2015), but the low edu-
cational level of the sample constituted a significant limita-
tion. This study represents a continuation of our earlier
research and was intended to address the weaknesses of the
earlier study by testing the 6CIT-P in an educationally diverse
sample. Our aims were: (1) to develop a European Portuguese
version of the 6CIT (6CIT-P) and assess its suitability for use in
diverse non-hospital settings; (2) to evaluate the reliability
and validity of the 6CIT-P, examining whether it is as effective
as the MMSE in detecting cognitive impairment in elderly
people living in nursing homes and in the community (recruit-
ing from universities for older people, day centres and pri-
mary health care units).

Methods

We conducted two-phase instrument validation study. Phase |
consisted of translation and cultural adaptation of the original
6CIT and phase Il involved assessing the reliability of the new
6CIT-P in the Portuguese cultural context.

Participants

To obtain a representative sample, data were collected in sev-
eral rural and urban areas in the northern and mid-regions of
the Portugal. The sample was recruited from (1) nursing
homes; (2) universities for older people; (3) day centres; (4) pri-
mary health care units using convenience-based, non-proba-
bilistic sampling techniques.

The following inclusion criteria were used: (1) 60 years of
age and older; (2) capable of oral communication; (3) not
depressed (Geriatric Depression Scale-15 score < 6); (4) con-
sent. Participants were either living in a nursing home or in
their own home. Participants living at home were interviewed
at day centres or university for older people; those who did
not attend such facilities (referred by primary health care
units) were interviewed at their home. All facilities were
selected, for convenience. Once an institution had consented
to participate in the study, we recruited participants who met
the inclusion criteria. In nursing homes, day care centres and
primary health care units, the health professionals working in
the facility (medical doctors and nurses) collaborated in the
selection or referral of elderly people. In universities for older
people, recruitment was done by the researchers. All inter-
views were carried out by trained postgraduate students. Indi-
viduals who did not meet the inclusion criteria were excluded
from the study.

Materials and procedure

The 6CIT comprises six simple questions covering knowledge
of the current date (year, month and day), memorisation of
five items (name and address), mental reversal of numbers
(20 to 1) and the months (December to January), and thus

assesses functioning in the following cognitive domains: ori-
entation, learning, memory and calculation (Brooke & Bullock,
1999). The absence of visuospatial and interpretative items
(e.g. writing a sentence) makes it easier to evaluate visually
impaired patients (Larner, 2015). The estimated total response
time is only 2-3 min and the questions are simple and with-
out cultural content. Unlike most cognitive screening instru-
ments, the 6CIT uses a reversed scoring system; scores range
from 0 to 28 and higher scores indicate greater cognitive
impairment (Brooke & Bullock, 1999).

Phase | - translation and cultural adaptation

There were five stages in this phase (Beaton, Bombardier,
Guillemin, & Ferraz, 2000). In Stage 1 (Translation), the English
6CIT was translated into Portuguese independently by two
native Portuguese speakers. Stage 2 (Synthesis) involved com-
paring the two independent translations with each other and
with the original version and agreeing a single draft Portu-
guese version. In Stage 3 (Back-translation), two native English
speakers (@ nurse and professional translator) translated the
Portuguese draft back into English independently. The back-
translators had no knowledge of the original instrument. In
Stage 4 (Expert Committee), the translations were discussed
by experts in mental health and psychiatry, with particular ref-
erence to cultural equivalence. The experts reached a consen-
sus on a version that they considered idiomatic and
semantically, experientially and conceptually equivalent to
the original. Stage 5 (Pilot study) involved testing the draft
Portuguese version in a Portuguese sample (n = 54, the first
54 participants recruited to the study).

Phase Il - reliability of the 6CIT in a new cultural context
We collected socio-demographic information about the sam-
ple (age, gender, marital status and educational level) and
administer the MMSE and 6CIT-P on the same day.

The MMSE is a 11-item tool designed to evaluate several
cognitive domains: temporal and spatial orientation, short-
term memory, attention, mental calculation, recall, percep-
tion, language and visuospatial perception. It takes about
8 min (range: 4-21 min) to administer. Although time con-
suming, it is considered a ‘gold standard’ cognitive test, and
hence an acceptable method of screening for and monitoring
cognitive impairment (Folstein et al, 1975). Score on the
MMSE is influenced by educational level and so operational
cut-off values for the Portuguese version vary according to
years of literacy: 22 for 0-2 years; 24 for 3-6 years and 27 for 7
or more years of literacy (Morgado, Rocha, Maruta, Guerreiro,
& Martins, 2009).

The education level categories used in this study were the
same as for the Portuguese version of the MMSE (0-2 years; 3-
6 years; >7 years).

Statistical analysis

Phase Il - reliability of the 6CIT in a new cultural context
Descriptive analysis of the socio-demographic data was used
to provide a picture of the basic characteristics of the sample.
The first 54 participants recruited to the study completed the
6CIT-P twice, with an interval of two weeks between assess-
ments, to provide a measure of test-retest reliability (Pear-
son’s r). All the assessments carried out as part of the test-—
retest procedure were administered by a single researcher
(postgraduate student).



The internal consistency of the 6CIT-P was assessed with
Cronbach’s alpha coefficient.

Convergent validity was assessed by calculating the corre-
lation (Pearson’s r) between the 6CIT-P and the Portuguese
MMSE (Morgado et al., 2009). The Portuguese MMSE was
treated as a ‘gold standard’ tool measuring an equivalent con-
struct. Educational cut-offs for the Portuguese MMSE were as
described earlier.

Receiver operating characteristic (ROC) curves were gener-
ated using the MedCalc® statistical software and used to
determine the best cut-off points. Optimal cut-off points on
the ROC curves were calculated using the Youden index
(Fluss, Faraggi, & Reiser, 2005). The Youden index provides a
way of determining the optimal threshold for a test, based on
sensitivity and specificity. Graphically, the Youden index is
defined as the distance between the ROC curve and the
chance line, and the optimal threshold is the score at which
this distance is maximal. Other standard summary measures
of test accuracy were calculated, including sensitivity, specific-
ity, positive and negative predictive values and positive and
negative likelihood ratios.

An independent-samples Kruskal-Wallis test was used to
analyse the distributions of 6CIT and MMSE scores in the liter-
acy groups and the different settings, performing pairwise
comparisons. Finally, multiple regression analyses were used
to examine the influence of demographic, social and educa-
tional characteristics on 6CIT and MMSE scores to test which
is more dependent of the its predictors.

Ethical considerations

This study was approved by the Health Sciences Research
Unit Ethics Committee (Opinion P12-11/2010). Participants
with mild to moderate dementia who were capable of writing
provided informed consent. In the case of participants with
advanced dementia and participants not capable of writing,
informed consent was provided by a legal representative or
family member.

Results
Phase I - translation and cultural adaptation

Steps 1, 2 and 3 of the translation process proceeded in a fluid
manner. The brevity of the instrument facilitated these steps.
At Stage 4, the expert panel suggested changes to the title
and to items 3, 4 and 6. The changes were semantic, e.g.
replacing ‘patient’ with ‘person’, or involved simplifying the
wording or adjusting it to render it more culturally appropri-
ate. The pilot study involved the 54 participants, showed that
the 6CIT had high strong internal consistency (¢ = 0.82) and
the corrected item-total correlations ranged between 0.30
and 0.75, representing a moderate to strong correlation
between the items and total score, as is described elsewhere
(Paiva & Apdstolo, 2015).

Phase Il - reliability of measuring the 6CIT for the new
cultural context

The final sample comprised 550 participants with an average
age of 76.7 years (SD = 9.7; range: 60-103). A large majority of
the sample was female (n = 387, 70.4%) (Table 1). Almost half
the participants were widowed (n = 247, 44.9%), 216 (39.3%)
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Table 1. The demographic, social and educational characteristics of the sample
(N = 550).

Women, n (%) 387 (70.4)
Age in years, mean (SD) 76.7 (9.7)
Widowed, n (%) 247 (44.9)
Married, n (%) 216 (39.3%)
Single, n (%) 56 (10.2%)
Divorced 31 (5.6%)
Institutionalised, n (%) 152 (27.6)
Living in the community, n (%) 398 (72.4)
Day centres 180 (32.7)
Universities for older people 92 (16.7)
Own house 126 (22.9)
Educational level in years, n (%)

0-2 169 (30.7)
3-6 238 (43.3)
7-18 143 (26.0)

were married or in a de facto marital relationship, 56 (10.2%)
were single and the remaining 31 (5.6%) were divorced.

Just over a quarter of the participants (n = 152, 27.6%)
were institutionalised in six nursing homes and 398 (72.4%)
living at home. Of those living in the community, 92 (16.7%)
were users of two universities for older people, 180 (32.7%)
were recruited from nine day centres and the remaining 126
(22.9%) elderly were referred by primary care units and inter-
viewed in their own home (Table 1).

Educational level varied between 0 and 18 years (M = 4.8,
SD = 4.6). The distribution of the sample (N = 550) by educa-
tional level was as follows, 0-2 years: 30.7%; 3-6 years: 43.3%;
>7 years: 26.0% (Table 1).

Reliability

The test-retest reliability coefficient was high (r = 0.95, p =
0.00; n = 54) indicating good temporal stability. The 6CIT-P
also had high strong internal consistency (o« = 0.88) and the
corrected item-total correlations ranged between 0.32 and
0.90, representing a moderate to strong correlation between
the items and total score.

Validity

Scores on the 6CIT-P were compared with MMSE scores to
provide a measure of convergent validity. 6CIT-P and MMSE
scores were strongly negatively correlated (r = —0.90), indicat-
ing acceptable convergent validity. The correlation is negative
because the polarity of the tests is different.

Sensitivity and specificity of the 6CIT-P

We compared the performance of the 6CIT-P and MMSE in
screening for cognitive impairment. This information is pre-
sented graphically in the form of ROC curves (Figure 1).

The screening accuracy of the 6CIT-P relative to the MMSE,
expressed as area under the ROC curve (AUC), was 0.90 when
educational level was not taken into account; we refer to this
condition as Global 6CIT-P. When educational level was taken
into account, screening accuracy was 0.94, 0.95 and 0.84 for
the 0-2 years of literacy, 3-6 years of literacy and >7 years of
literacy groups, respectively.

To choose the cut-off point of the 6CIT, it was decided to
select the point where the average of these two measures is
maximal using the Youden index. The sensitivity, specificity,
predictive value and likelihood ratio for the 6CIT-P with differ-
ent cut-off scores are reported in Table 2.

By analysing Table 2, the proposed Global 6CIT-P cut-off
score for the Portuguese population is 10, with sensitivity val-
ues of 82.78% and specificity of 84.84%, based on
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Figure 1. ROC curves for 6CIT.

comparisons with the MMSE and without taking into account
educational level.

We also calculated separate cut-offs for the three educa-
tional levels. For individuals with 0-2 years of literacy, the opti-
mal cut-off point was estimated to be 12, giving sensitivity
and specificity of 93.44% and 68.09% respectively. For individ-
uals with 3-6 years of literacy, the optimal cut-off was 10 (giv-
ing sensitivity and specificity of 88.0% and 86.2%
respectively) and for those with 7 or more years of literacy the
cut-off was 4, giving sensitivity and specificity of 72.55% and
78.26% respectively.

The independent-samples Kruskal-Wallis test showed sta-
tistically significant differences in all the groups (p = 0.00). So,
we can assume different distributions both in literacy groups
and living settings in the community. Multiple regression
analyses assessing the relationships between 6CIT-P and
MMSE scores on educational variable demonstrated that
6CIT-P score is more dependent on educational level than
MMSE score (geta weights = —0.35 vs. 0.33), see Table 3.

Table 2. Youden index and optimal cut-off points for the 6CIT-P by educational

ROC Curve for 6CIT in literacy group
>7 years

ROC Curve

OID 02 OIJ UIS V‘E 1'0
1 - Specificity

AUC= 0.84; 95% CI= 0.78-0.90; p<0.005

Discussion

Given that cognitive screening is not carried out assiduously
in Portugal in either primary or secondary care settings, there
is a need for screening instruments that are quick to use, yet
accurate. Portugal has an elderly population with a high prev-
alence of dementia, like all developed countries. The

Table 3. Influence of 6CIT and MMSE with demographic data: results of the
regression model.

Predictors R* Beta t-test (95% confidence interval)

6CIT-P 0.46

- Living in the 044 t=11.59 p < 0.005; 95% Cl = 4.2-
community 6.02)

— Educational level —0.35 t=-9.31;p < 0.005;95% Cl =

—0.95to —0.62)

MMSE 0.43

- Living in the —0.44 t=—1141;p < 0.005;95% Cl =
community —4.44 10 —3.1)

— Educational level 033 t=84;p < 0.005; 95% Cl = 0.4-0.65)

Note: All other variables do not fit in the model.

group.
6CIT-P method Youden index Optimal cut-off  Sensitivity Specificity PPV NPV LR+ LR-
V) point

Global 0.67 (0.60-0.72) 10 (8-11) 8278 84.84  84.3(79.4-885) 83.3(78.5-87.5) 5.46(4.1-7.3) 0.20(0.2-0.3)

Literacy group from0to2  0.76 (0.66-0.82) 12 (4-15) 93.44 68.09  88.4(81.5-93.3) 80 (64.4-90.9) 2,93 (1.9-4.5) 0.09 (0.05-0.2)
years

Literacy group from3to 6 0.74 (0.65-0.82) 10 (9-12.03) 88 86.23  82.2(73.7-89.0) 90.8 (84.5-95.2) 6.39 (4.2-9.8) 0.14(0.08-0.2)
years

Literacy group > 7 years 0.50 (0.34-0.60) 4(0-8) 72.55 7826  64.9(51.1-77.1) 83.7 (74.2-90.8) 3.34(2.2-5.1) 0.35(0.2-0.6)

Note: PPV, positive predictive value; NPV, negative predictive value; LR+, positive likelihood ratio; LR—, negative likelihood ratio; MMSE, Mini-Mental State
Examination; 6CIT-P, six-item cognitive impairment test — Portuguese version. Numbers in parenthesis are 95% confidence intervals.



resources of the health services are not enough for the
demands; that is why many cases of mild dementia are diag-
nosed late.

We consider that the sociodemographic profile of our sam-
ple was as one would expect: it was elderly (M age = 76.7, SD
= 9.7), mostly female (70.4%) and tended to have a low educa-
tional level, with only 26.0% of participants having seven or
more years of education, despite the efforts of the research
team to recruit older people with a higher education level, for
example through universities for older people.

Our research, which began more than two years ago,
focused initially on translating the 6CIT and adapting it to the
Portuguese cultural context (Phase 1). The process was made
easier by the simplicity and brevity of the 6CIT. Some adjust-
ments to the initial translation were necessary, but consensus
on the changes was easily reached amongst the group of
translators and experts who collaborated to produce the
6CIT-P. The first — and so far only- Portuguese translation and
cultural adaptation of the 6CIT was made for this study, and
this allowed us to investigate the usefulness of the 6CIT-P as a
method of screening for cognitive impairment in nursing
homes and in other community settings in Portugal.

We conclude that the 6 CIT-P is suitable for use as screen-
ing instrument in diverse settings. The 6CIT-P demonstrated
good temporal stability, based on the analysis of two-week
test-retest reliability. Its other psychometric properties were
also satisfactory and suggest that it is suitable for use as a
cognitive screening tool. Cronbach'’s o coefficient and the cor-
relations between total 6CIT-P and MMSE scores were highly
acceptable.

The Global 6CIT-P showed good sensitivity and specificity
(82.78% and 84.84%, respectively). These values are similar to
those reported in other studies of the psychometric proper-
ties of the 6CIT (Abdel-Aziz & Larner, 2015; Brooke & Bullock,
1999; Davous et al., 1987; Hessler et al., 2016; Tuijl et al., 2012).

In individuals with a low educational level, the 6CIT was
less specific (68.09%) but more sensitive (93.44%). Sensitivity
tended to decrease as education level increased, whereas
specificity showed the opposite trend.

In the Global condition (all educational levels), with a cut-
off point of >10, the 6CIT-P shows promise as a screening
instrument, with sensitivity and specificity >80% and an
excellent AUC value (AUC = 0.91; 95% Cl = 0.88-0.93; p =
0.00). In this study, we recommend cut-off scores for the 6CIT-
P in four conditions, three specific educational levels and the
cases where educational level is not known or not taken into
consideration (Global 6CIT). The variability in the cut-off
points (12, 10 and 4) is attributable to the range of years of
education in our sample (0-18), as the multiple regression
analyses demonstrated. Our study, perhaps for the wide range
of years of educational level, showed that the cut-off point for
the 6CIT-P is sensitive to educational level, but another study
reported that 6CIT score was not sensitive to educational level
(Tuijl et al., 2012).

Limitations

The sampling process we used (convenience, non-probabilis-
tic) has limitations, particularly when the goal is to generalise
the results to a wider population. To improve the generalis-
ability of the results, we recruited participants from many geo-
graphically dispersed settings across the northern and central
regions of the country.
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The MMSE is not a true gold standard when used for diag-
nostic purposes. In this sense, the method of cognitive assess-
ment used for comparison and treated as a ‘gold standard’ is
further methodological limitation. Addressing this limitation,
the criterion validity of this cognitive assessment tool, may be
a proposal to future work, which could include application a
method of making complete diagnosis of cognitive
impairment/dementia (e.g. supported by the Diagnostic and
Statistical Manual of Mental Disorders (DSM) criteria).

We achieved our aims, namely developing a European Por-
tuguese version of the 6CIT and determining its psychometric
properties. The use of a variety of settings (nursing homes
and community settings, namely universities for older people,
day centres and primary health care units) strengthens the
results, nevertheless there is a need for further research in
other settings to confirm the generality or otherwise of our
results.

Conclusion

We have described the translation and cultural adaptation of
the 6CIT to produce a European Portuguese version, and
assessments of its reliability and validity. The assessment of
cut-off points specific to particular educational levels for the
Portuguese population is particularly valuable, given the great
educational heterogeneity still existing in Portugal. The results
of the evaluation of psychometric properties of this screening
instrument lead us to conclude that it has promise for use in
Portugal, and the great advantage of being quick to
administer.
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