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Abstract

Background
The Subjective Memory Complaint Scale (SMCS-15) is a 15-item instrument to explore frequent
forgetfulness in daily life in people with possible cognitive impairment. However, knowledge about its
psychometric performance is limited.

Objective
To know the dimensionality and internal consistency of the SMCS-15 in Colombian older adults.

Methods
A probabilistic sample of 1,957 older adults from the general Colombian population was taken, aged
between 60 and 98 years (mean = 71.0 ± 7.9), and 62.2% were women. Internal consistency (Cronbach's
alpha and McDonald's omega) and dimensionality (exploratory and con�rmatory factor analysis) were
calculated for the original and ten-item versions.

Results
The 15-item version showed Cronbach's alpha and McDonald's omega of 0.91 and one dimension that
accounted for 45.3% of the variance. A version of ten items showed Cronbach's alpha and McDonald's
omega of 0.89 and a single factor that explained 50.9% of the variance with better indicators in the
con�rmatory factor analysis. Convergence with the shortened Mini-Mental State Examination was rs=0.43
(p < 0.001), and the Montreal Cognitive Assessment test was rs=0.38 (p < 0.001). The nomological validity
with the geriatric depression scale was rs=0.44 (p < 0.001), and women scored higher than men (p < 
0.001).

Conclusions
The SMCS-15 shows high internal consistency with poor dimensionality. However, a ten-item version
shows high internal consistency and a clear one-dimensional structure. More research is needed.

Introduction
Knowledge of the etiological factors and diagnostic advances have not signi�cantly modi�ed the clinical
identi�cation of possible cases of major cognitive impairment.1 Low-cost clinical aids, particularly in
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countries with low resources or technological development, maintain the use of valid and highly reliable
screening instruments.2

In 2002, Cano et al.3 presented the Subjective Memory Complaint Scale (SMCS-15). A family member
must �ll out this instrument because it allows us to evaluate habitual forgetfulness of daily life and
quickly identify possible cases of major cognitive impairment. This strategy is bene�cial for identifying
cases in people with no or few years of schooling, and those evaluations carried out in the context of
primary care by non-specialist physicians.3

The SMCS-15 is an instrument to explore frequent forgetfulness in daily life in people with possible major
cognitive impairment due to Alzheimer's disease, cerebrovascular disease, or any other etiology. The
authors compared the scores between a group of 250 patients who met the criteria for Alzheimer's
disease and 56 people without cognitive impairment, without statistically signi�cant differences
according to age and sex, and observed higher scores in the group of patients than in the group took as a
control. Likewise, they reported a high proportion of area under the ROC curve (0.99) and sensitivity and
speci�city values   greater than 96% for a cut-off point of 19 points; that is, those individuals with 19
points or more showed a high probability of meeting criteria for major cognitive impairment due to
Alzheimer's disease.3

However, that introduction article omitted basic psychometric information such as the internal
consistency and dimensionality of the SMCS. These indicators are essential when researchers want to
quickly know the psychometric or clinimetric performance if they have no opportunity or resources to
compare the performance with the best reference criterion; in other words, corroborate the diagnosis with
a structured clinical interview or laboratory tests, fully sensitive and speci�c.4 Likewise, a brief instrument
with equal or better performance is tested with more advanced statistical tests.5 It is highly valued in
clinical and epidemiological investigations with large populations. It has already been used in some
investigations.6

Another instrument was constructed based on the same construct: the Memory Failure Questionnaire for
Daily Life, and the dimensional structure was evaluated by factor analysis and correlation with other
scales in Spanish adults aged 19 to 64 years;7 however, it is a 28-item instrument that takes more time to
complete and, in addition, the tools with a more signi�cant number of items present important
divergences in dimensionality in groups with different backgrounds.4,5

Likewise, other brief instruments are available, with only four items or questions that assess daily
forgetfulness and have shown acceptable performance with a high correlation with negative affect in
Australian adults.8 Moreover, predictive validity for Alzheimer's disease and other dementias in the
autopsy of elderly Americans of Japanese origin9. A single question (yes or no) has been evaluated to
identify cognitive impairment with su�cient predictive capacity quickly.10 However, instruments with four
or fewer items have limited reliability and unpredictable performance in different applications.4,5
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The SMCS-15 may have potential limitations like the other subjective memory tests given by the
construct measurements, such as those of the instruments used to identify possible cases. However, it is
necessary to have a device that quanti�es subjective memory complaints and the potential relationship
with the worst prognostic outcome, that is, meeting the criteria for major cognitive impairment due to
Alzheimer's disease. A culturally adapted instrument with acceptable reliability and validity, together with
a family history of dementia and advanced age, help to make clinical decisions as criteria for a
standardized neuropsychological assessment.6–10

The objective of this study was to determine the psychometric performance of dimensionality, internal
consistency, convergent validity, and nomological validity of the SMCS-15 in a probabilistic sample of
older adults from the Colombian population.

Method
Design and ethical considerations

A validation study –methodological or test evaluation– was carried out without using a reference
criterion. The research was reviewed and approved by a research ethics committee. According to
Colombian legislation for research with people, the participants signed informed consent and the
Declaration of Helsinki.

Participants

This research was based on secondary data analysis from the Bogotá SABE (Health, Well-being, and
Aging) study. SABE had a representative sample of the population of older adults living in the community
of Bogotá, Colombia11. This analysis was performed on a sample of 1,957 older adults. The sample
consisted of 1,229 women (62.2%) and 746 men (37.8%). Participant ages ranged from 60 to 98 years
(M = 71.0 ± 7.9). On the other hand, schooling in years of formal education was between zero and 26
years (± 5.5).

Instruments

The SMCS-15,3 the abbreviated scale of the Mini-Mental State Examination (A-MMSE),12 the Montreal
Cognitive Assessment (MoCA)13, and the 15-item Geriatric Depression Scale (GDS) were used.14

SMCS-15
The SMCS-15 is an instrument that consists of �fteen items with four Likert-type response options, from
never to almost always, which are scored from zero to three (See Annex). Therefore, the global scores can
be between zero and 45. The higher the score, the more signi�cant the deterioration. This instrument
showed acceptable performance in the initial presentation study, as mentioned above.3

A-MMSE
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The A-MMSE consists of six questions that assess executive function, visuoconstructive ability, memory,
ability to understand instructions, and temporal-spatial orientation. The Abbreviated version of MMSE
offers scores between zero and 19; the higher the score, the better cognitive functioning12

MoCA
The MoCA comprises 19 items that assess visuospatial/executive skills, naming, memory, attention,
language, abstraction, delayed recall, and orientation. The MoCA shows scores between zero and 30.13

This instrument has demonstrated outstanding performance in the elderly population in Colombia, with
sensitivity values   between 73% and 79%, and a speci�city between 61% and 64%, with a cut-off point of
20/21.15

GDS-15
The GDS-15 includes 15 items investigating cognitive symptoms of a major depressive episode during
the last �fteen days. The instrument offers two response options: yes or no. Geriatric Depression Scale
provides scoring options between zero and 15. Scores greater than �ve indicate depressive symptoms
with clinical importance and the need for a formal evaluation to identify a major depressive episode.14 In
older Colombian adults, this scale has shown high internal consistency, Cronbach's alpha of 0.78, an
acceptable direct measure of reliability, and indirect validity.16

Data analysis

Internal consistency
Internal consistency was estimated with Cronbach's alpha17 and McDonald's omega, which better
estimate internal consistency if the principle of tau equivalence is not met, that is, similar correlations
between the scores of each item with the total score on a scale.18

Dimensionality
In knowing the scale's dimensionality, the coe�cients of sphericity of Bartlett19 and adequacy of the
sample of Kaiser Meyer Olkin (KMO) were calculated using exploratory factor analysis (EFA).20 These
coe�cients are used to know the existence of a latent factor in a group of items that theoretically
measure a construct. The extraction of the factors was carried out with the maximum likelihood method,
and for the retention of the factors, the eigenvalues   greater than 1.0 were considered.

Communalities and loadings were found, and the goodness of �t in the con�rmatory factor analysis
(CFA) was analyzed with the Satorra-Bentler chi-square test, the RMSEA (Root Mean Square Error of
Approximation), the CFI (Comparative Fit Index), the Tucker-Lewis index (TLI) and the SMSR
(Standardized Mean Square Residual). Researchers usually accept dimensionality if three or more
indicators show acceptable values: For the Satorra-Bentler chi-square, favorable is accepted if the
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probability value is greater than 5%, for RMSEA if they are less than 0.06, for CFI and TLI values   are more
signi�cant than 0.89, and for SMSR if it is less than 0.05.21

For the construction of the ten-item version, those that showed the least communality and the most
signi�cant increase in Cronbach's alpha with the elimination of the item were eliminated in successive
steps. The variations were signi�cant until stopping the �fth item of the sequence.5

Nomological validity
The nomological validity was tested by comparing the mean score in men and women,22,23 similar scores
were expected in the female and female groups, with the student’s t-test, after the F test for homogeneity
of variance with the Levene statistic.24

Differential Item Functioning (DIF)
The DIF was established according to gender was carried out with Kendall's non-parametric tau test, an
adequate measure of correlation when a variable is dichotomous.25 The null hypothesis was accepted no
differential performance if tau values   were equal to or less than 0.20, without considering the probability
value given the sample size.26

Convergent validity
The convergent validity was studied to correlate with the scores in the shortened mini-mental and the
MoCA. Furthermore, the nomological validity was tested with the scores on the geriatric depression scale;
a positive correlation between 0.30 and 0.60 was expected,26 that is, a higher score on the GDS-15
correlates with a higher score on the SMCS. The null hypothesis was rejected if the value of r was equal
to or greater than 0.60.

The analysis was completed with the statistical programs IBM-SPSS Statistics for Windows, version
27.0,27 Statistical Analysis System (SAS) software, version 9.4,28 and STATA version 13.0.29

Results
Internal consistency

The SMCS-15 version showed Cronbach's alpha and McDonald's omega of 0.91. The best version of the
SMCS-15 was one of ten items, SMSC-10 (excluding items 3, 5, 7, 9, and 10. See Annex), which presented
Cronbach's alpha and omega McDonald's of 0.89.

Dimensionality

In the EFA, a KMO of 0.96 and a Bartlett test with a chi-square of 1,180.4 (df = 105, p > 0.001) were
observed. A single factor with an eigenvalue of 6.79 was retained, which explained 45.3% of the variance.
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In the CFA were found a chi-square of 778.9 (de = 90, p < 0.001), RMSEA of 0.06 (90% CI 0.05–0.07), CFI
of 0.94, TLI of 0.93, and SMSR of 0.03. Details are in Table 1.

Table 1
Communalities, loadings, corrected correlations, Cronbach's alpha if the item is omitted,

and differential item functioning by gender of the SMCS-15.
Item Comunality Loading Pearson r1 Cronbach2 tau Kendall

1. Facts 0.439 0.663 0.63 0.91 0.06

2. Follow 0.414 0.644 0.62 0.91 0.06

3. Manage3 0.389 0.623 0.59 0.91 0.19

4. Pay 0.466 0.682 0.65 0.91 0.05

5. Family3 0.294 0.542 0.52 0.91 0.07

6. Name 0.413 0.643 0.61 0.91 0.04

7. Lost3 0.246 0.496 0.48 0.91 0.05

8. Objects 0.405 0.636 0.60 0.91 0.18

9. Turn of3 0.372 0.610 0.58 0.91 0.10

10. Repeat3 0.388 0.623 0.59 0.91 0.07

11. Remember 0.486 0.697 0.66 0.91 0.07

12. Learn 0.422 0.650 0.62 0.91 0.06

13. Annotate 0.488 0.698 0.662 0.91 0.01

14. Lose 0.511 0.715 0.681 0.90 0.13

15. Say 0.486 0.697 0.683 0.91 0.08

1They were corrected between item and total score.

2If the item is omitted.

3Excluded of the SMCS.

In the EFA were found a KMO of 0.93, a chi-square Bartlett test of 7909.4 (df= 45, p<0.001), and an
eigenvalue of 5.09, which explained 50.9% of the variance. The following factor presented an eigenvalue
of 0.74, which explained 7.4% of the total variance and was irrelevant. In the CFA was observed a chi-
square of 322.5 (df=35, p<0.001), RMSEA of 0.06 (90% CI 0.05-0.07), CFI of 0.96, TLI of 0.96, and SRMR
of 0.03. Additional information is in Table 2.
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Nomological validity

The SMCS-10 presented a correlation with A-MMSE of -0.41 (p < 0.001), and the female group scored
higher than the male group (M = 10.7 ± 7.5 versus M = 9.0 ± 7.3, t = 5, 13, df = 1.955, p < 0.001), the groups
showed homogeneous variance (Levene's F test for homogeneity of variance = 2.93, p = 0.09).

The nomological validity test of the SMCS-10 with the geriatric depression scale showed a correlation of
0.44 (p < 0.001). The women scored higher than the men (14.6 (SD = 10.1) versus 12.0 (SD = 9.9) (t = 5.45,
df = 1,955, p < 0.001), the groups showed homogeneous variance (Levene's F test for homogeneity of
variance = 1.58, p = 0.21).

Differential Item Functioning (DIF)

Kendall's tau values by gender for the SMCS-10 ranged from 0.02 to 0.19. These coe�cients indicate an
absence of DIF for the SMCS-10.

Convergence validity

For the convergence tests, the correlation of the SMCS-10 with the B-MMSE was − 0.43 (p < 0.001), and
with the MoCA was − 0.38 (p < 0.001). See Table 2.

Discussion
In the current study, it is observed that the SMCS-15 presents high internal consistency; but poor one-
dimensionality; however, the SMCS-10 shows high internal consistency, acceptable dimensionality,
limited nomological validity, no DIF by gender, and modest convergence with A-MMSE and MoCA.

These �ndings for the SMCS-15 cannot be compared with previous studies because none of them
explored these reliability and validity indicators examined in the present study.3

The internal consistency quanti�ed with two coe�cients shows values   at the upper end of expected, that
is, between 0.80 and 0.95.4 Likewise, the factorial solution for the SMCS-10 presented a single
responsible dimension, as expected, which explains why more than 50% of the variance.5 However, it was
impossible to show nomological validity since the scores were signi�cantly higher in the female group
than in the male group. Generally, similar scores are observed in men and women.22,23 the difference may
be a type I error given the large sample size for a hypothesis test with the use of a parametric test such as
student's t, where a difference of three points between men and women is statistically signi�cant; but it
may not be important in clinical practice.30

On the other hand, the correlations with the A-MMSE and MoCA tests were modest, with values   greater
than 0.60 generally expected. This observation justi�es further studies to corroborate this �nding and, in
the best of cases, test performance against a structured interview for major cognitive impairment.
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Performance compared to the best reference criterion is the best construct validity test of a screening
scale such as the SMCS-10.4

On the other hand, the signi�cant correlation in the nomological validation indicates the need to identify a
possible major depressive episode that better explains the subjective memory complaint in any group of
patients.31 Undoubtedly, high scores on the SMCS-10 alone indicate the need to complete an evaluation
for signi�cant cognitive impairment and major depressive episode, often comorbid.32

Psychometric studies are necessary when modi�cations are made to the structure of the instruments, or
they are applied to a new sample with a particular characteristic;33 even more so when translations are
done to other languages   that can distort the meaning of the items.34 Clinicians in care primary and
research can make use of the SMCS-10 to screen deterioration quickly and easily.35

This work provides data that supports the use of the SMCS-10 in clinical situations and research. The
SMCS-10 is not copyrighted and can be used freely. However, this study has the limitation of
psychometric studies in that it only has internal validity; however, the sample taken for the analysis was
probabilistic.35

It is concluded that the SMCS-10 shows high internal consistency, a unidimensional structure, no DIF by
gender, and modest convergence with other scales used to quantify cognitive impairment. This scale
helps explore frequent forgetfulness in daily life in older adults in the general population. More research is
needed to corroborate these observations, which can be considered preliminary.
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Anexo 1
Anexo 1. Subjective Memory Complaint Scale (SMCS-15).1 

To the following questions you will answer as follows: Never, seldom, sometimes, or almost always.
 (Mark with an x the answer provided by the respondent).
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Item Never Seldom Sometimes Almost
always

1. Does he or she have di�culty remembering events
that have happened recently?

       

2. Does he or she have di�culty following a movie, TV
show, radio show, book, article, or newspaper story?

       

3. Has it happened to you that you go to a place at
home or work and do not remember what you were
going to do?

       

4. Does he or she forget to do important things that you
meant to do, such as paying a bill, keeping an
appointment, or an invitation?

       

5. Does he or she have di�culty remembering new or
recent family members, such as sons-in-law, daughters-
in-law, grandchildren, or great-grandchildren?

       

6. Does he or she often forget the �rst or last names of
people you know?

       

7. Has he or she been lost in places you know, such as
your home, neighborhood, or city?

       

8. Does he or she have di�culty �nding objects such as
keys, glasses, or documents in the usual places?

       

9. Does he or she forget to turn off the stove or light,
lock, or remove the key from the lock?

       

10. Does he or she repeat the same thing several times
because he or she forgets that you already said it?

       

11. Does he or she have di�culty remembering the
names of people, places, and words?

       

12. Does he or she have di�culty learning new things?        

13. Does he or she need to write everything down or be
reminded?

       

14. Does he or she lose things?        

15. Does he or she immediately forget what he or she
just said?

       

1Cano CA, Ruiz A, Plata S, Matallana DL, Montañés P, Benito M, et al. Capacidad operativa de una prueba
de tamizado en diagnóstico temprano de la enfermedad de Alzheimer. Rev Colomb Geriatr Gerontol.
2002;16:28-9.

Never=0, seldom=1, sometimes=2, and almost always=3. 
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Table 2
Table 2 is not available with this version.


