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[VIETELE This is a descriptive cross-sectional study. Using a convenience sampling method, 100 older
adults aged >58 years referred to the adult day care centers in Maragheh City, East Azerbaijan province,
Iran in 2023, were selected. Based on the sleep quality index score, they were divided into two groups
without sleep problems (n=42) and with sleep problems (n=58). Data analysis was conducted in SPSS
software, version 24.

5T The mean age of older adults without sleep problems was 67+5 years, while it was 665 years
for older adults with sleep problems. In the Stroop test, the results showed that the mean difference

Key words: between the two groups was significant in the percentage of incorrect answers (P=0.028) and response
Aged, Sleep quality, time (P=0.004). The difference in the percentage of correct answers was not significant (P=0.080). There
Executive functions, was a significant relationship between age and Stroop test score (P<0.001), but there was no significant
Attention, Inhibitory relationship between BMI and Stroop test.
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Introduction

he aging population in the world is increas-

ing due to medical advances and reduced

mortality. It is expected that the number of

older people will increase from 840 million

in 2013 to 2 billion by 2050 [1]. Ageing can
negative affect cognitive processes and executive func-
tions. Impairment of executive functions has a negative
effect on older people’s lives [4]. The prevalence of cogni-
tive impairments is 1.5-41% in older adults [5]. Many fac-
tors can affect executive functions, one of which is sleep
quality. Sleep is needed for restoring energy and repair,
recovery, and protecting the brain [8]. It is not well under-
stood what executive functions are affected by sleep and
more research is needed. Considering the negative effect
of aging on the sleep process and given the importance of
sleep for cognitive processes and executive functions, this
study aims to compare the Stroop test score of older adults
with and without sleep problems.

Methods

This is a descriptive cross-sectional study. The study
population consists of older adults referred to the adult
day care center in Maragheh City, East Azerbaijan prov-
ince, Iran. Inclusion criteria were age over 60 years, at
least a reading and writing literacy, and no mental health
problems according to medical records. The exclusion
criteria were the depressive symptoms and neurological
disorders based on medical records. Participants were di-
vided into two groups of without sleep problems (n=42)
and with sleep problems (n=58) based on the Pittsburgh
sleep quality index (PSQI) score (a PSQI score 6<). Due
to the long duration of the tests and time constraints, 16
seniors from the group without sleep problems left the
study and the sample size was 42 people.

The data were collected using a demographic informa-
tion form, Stroop test, and PSQI. Stroop test can measure
inhibitory control, selective attention, and cognition flex-
ibility. This test has a computerized version including four
types of color (red, blue, yellow, and green) and words.
The first list includes words with the same meaning and
color. The second list includes the words with different
meaning and color. The third list includes the words with
incongruent meanings and colors. This test has three pa-
rameters including the percentage of correct answers, the
percentage of incorrect answers, and response time. The
PSQI measures sleep quality and has 19 items with a total
score ranged from 0 to 21; a score 6< indicates sleep qual-
ity problems [17].

After collecting data, they were analyzed in SPSS soft-
ware, version 24. Independent t-test and analysis of vari-
ance were used to compare two study groups and the male
and female groups. Pearson’s correlation test was used to
examine the correlation between the Stroop test score and
age and body mass index (BMI). Chi-square test was used
to compare the two groups in terms of demographic vari-
ables. The significance level was set 0.05.

Results

Participants included 100 older adults, 75 women and 25
men. The mean age of older adults without sleep problems
was 67 years, while it was 66 years for older adults with sleep
problems. In the Stroop test, the results showed that the mean
difference was significant in the percentage of incorrect an-
swers (P=0.028) and response time (P=0.004) between the
two groups. The difference in the percentage of correct an-
swers was not significant (P=0.080) (Table 1). There was a
significant relationship between age and Stroop test score
(P<0.001), but there was no significant relationship be-
tween BMI and Stroop test.

Table 1. The differences in Stroop test results between the two groups

Mean+SD Results
Stroop test
Without sleep problems With sleep problems T Df P
Percentage of correct responses 91+10 87+11 1.000 98 0.080
Percentage of incorrect responses 415 616 -2.000 98 0.028
Response time 787 837 -2.000 98 0.004
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Conclusion

The present study showed that the percentage of incor-
rect responses and response time in Stroop test were sig-
nificantly different between older adults with and without
sleep problems. There are impaired inhibitory control and
selective attention in older adults with sleep problems.
Therefore, sleep quality may be one of the factors affect-
ing executive functions in older adults. There was no sig-
nificant difference between the two groups in the percent-
age of correct answers in the Stroop test.
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