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Abstract

Background and Objective: Impairment in cognitive domains occurs commonly in
substance use disorders. Tramadol abuse is a common problemin Egypt. The objective of this
study was to study the effect of tramadol addiction on attention and memory.

Methods: This study included 30 patients with tramadol addiction and 30 control subjects
(matched for age, sex, and education).The participants were interviewed using attention and
memory subscales of Montrea Cognitive Assessmenttest (MoCA) and Trail making test A
and B.

Results: The average score of memory in the tramadol addiction group was 2.46+1.33, while
the average score in the control group was4.47+1.04, there was significant difference between
the two groups with P value <0.0001.There was no statistically significant impairment in
Trail making tests A and B.Therewas no association between cognitive impairment and
sociodemographicor clinical factors.

Conclusions: Tramadol addiction causes impairment in memory.There is no effect of
tramadol dose or duration of abuse on cognitive impairment.

INTRODUCTION

Tramadol has a dua mechanism of memory. The first group is composed
action. Tramadol and its active of 30 patients with two years or more
metabolite, O-desmethyl tramadol, of regular tramadol abuse
bind to p opioid receptors, thus (Dependency). The second group is a
exerting their effect on GABAergic control group of 30 persons from
transmisson. They aso inhibit relatives of the first and second group
reuptake of 5-hydroxy tryptamine who are matched with them regarding
(serotonin) and noradrenaline age, sex and educational level.
(Shadnia, et al. 2008, and Inclusion criteria:
Taghaddosingjad, et al. 2011). 1. Patients fulfill criteria for the
Few works studied the cognitive diagnosis of tramadol dependence
profile of tramadol  dependence based on DSM-5 criteria2. Age from
however, many studies were done 18:50 years.
regarding the cognitive profile of other Exclusion criteria:
substances of abuse particularly the 1. Patients with other substance related
opioids and cannabis. This can be or addictive disorders.
explained by that tramadol is not a 2. General medical condition that may
very common drug in the western affect cognition eg. DM, HTN,
world and does not represent a medical Parkinson’s  disease, Huntington’s
issue of importance regarding disease, etc.
dependence to be a focus for the M ethods
scientific research unlike in Egypt Each patient in the study was
where it represents a major health issue subjected to the following:
(Abo-Elmagd, et al. 2013). 1. Psychiatric interview: Using semi
SUBJECSAND METHODS structural  interview  with  special
Subjects emphasis on age, occupation, marital
This study compares between two status, socioeconomic  status and
groups regarding  attention  and substance history including age of
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onset, dose, duration, causes of intake
and side effects (including any seizures
during intake or withdrawal).

2. Physical examination Including
temperature, blood pressure, pulse,
heart, chest and abdominal
examination to exclude general
conditions that may affect cognition.

3. Routine neur ological
examination: Standardized
neurological examination.

4. Liver and kidney functions and
random blood sugar.

5. Urine toxicological screen for
Tramadol, Cannabinoids,
Benzodiazepines and Opioids to
exclude effect of other substances on
cognition.

7. To assess attention and memory:
A.Memory and Attention subscales
of Montreal cognitive assessment
(MoCA) (Nasreddine, e  al.
2005).Arabic version(Rahman and El
Gaafary, 2009).Short-term memory is
assessed by recall task (5 points) which
involves two learning trials of five
nouns and delayed recall after
approximately 5 minutes. Attention is

RESULTS
Sociodemogr aphic char acteristics

evaluated using a sustained attention
task (target detection using tapping; 1
point), a seria subtraction task (3
points), and digits forward and
backward (1 point each).

B.Trail making test (TMT)(Reitan ,
1958): Part A requires the individual to
draw lines to connect 25 encircled
numbers distributed on a page. Part B
is similar except the person must
alternate between numbers and letters
and is believed to be more difficult and
takes longer to complete.

Statistical Analysiss Data was
andyzed using SPSS program.
Quantitative data was represented as
mean, standard deviation, median and
range. Data was analyzed using student
t-test to compare means of two groups.
When the data was not normally
distributed Mann-Whitney test was
used. Qualitative data was presented
as number and percentage and
compared using either Chi square test
or fisher exact test. P value was
considered significant if it was less
than 0.05.

Table (1): Comparison between tramadol addicts and control group according to

sociodemographic characteristics

Items Active group Control group P1 value
Agelyear
Mean + SD 32.33+7.54 30.37+6.20 0.27
Median (range) 31.5 (22-48) 28.5 (22-45)
Education
Diplom 22 (73.33%) 14 (46.67%) 0.10
Institute 3(10.00%) 5(16.67%)
University 5(16.67%) 11 (36.67%)
Occupation
Not working 5(16.67%) 4(13.33%) 0.95
Non-skillful 9(30.00%) 11 (36.67%)
Skillful 14 (46.67%) 13 (43.33%)
Professional 2(6.67%) 2(6.67%)
Marital status
Single 12 (40.00%) 17 (56.67%) 0.20
Married 18 (60.00%) 13 (43.33%)
Residence
Rural 17 (56.67%) 19 (63.33%) 0.60
Urban 13 (43.33%) 11 (36.67%)

Table (1) shows no statistically significant difference in age, education, occupation,

marital status or residence between the two groups.
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Cognitive tests

Table (2): Comparison between the two groups according to MoCA subscores

Items Tramadol group Control group P value
Attention
Mean + SD 5.3+0.88 5.57+0.50 0.15
Median (range) 6 (3-6) 6 (5-6)
Delayed recall
Mean + SD 2.46+1.33 4.47+1.04 <0.0001
Median (range) 2 (1-5) 5(1-5)

Table (2) shows significant difference between the two groupsin subscore delayed recall.

Table (3): Comparison between "active group” and "control group” according to Trail

making A and B scores.

Items Tramadol group Control group P value
Trail A
Mean + SD 44.43+13.31 43.23+12.99 0.56
Median (range) 45 (27-96) 40 (27-94)
Trail B
Mean + SD 98.87+46.39 91.63+36.82 0.71
Median (range) 83 (57-210) 82 (57-198)

Table (3) shows no significant difference between the two groups Trail making A and B scores.
Correlates of cognitive impair ment

Table (4): Correlation between cognitive impairment and different itemsin

"Tramadol group"

Items Impaired Normal P value
N=16 N=14
Age
Mean + SD 31.06+8.27 33.79+6.61 0.33
Median (range) 28.5 (22-48) 33.5(22-44)
Occupation
Not working 4 (25.00%) 1(7.14%) 0.40
Non-skillful 3 (18.75%) 6 (42.86%)
Skillful 8 (50.00%) 6 (42.86%)
Professional 1 (6.25%) 1(7.14%)
Education
Diplom 10 (62.50%) 12 (85.71%) 0.20
Institute 3(18.75%) 0
University 3 (18.75%) 2 (14.29%)
Dose of tramadol
Mean + SD 1301.56+987.94 787.5+285.35 0.19
Median (range) 1100 (450-4250) 787.5 (450-1350)
Duration of tramadol use
Mean + SD 6.93+1.77 7.86+1.83 0.17
Median (range) 55 (4-11) 7.5(5-11)
Age of onset at tramadol use
Mean + SD 25.31+8.24 26.0+6.78 0.52
Median (range) 22.5 (16-44) 24 (15-39)
Fits
No 13 (81.25%) 14 (100%) 0.23
Yes 3 (18.75%) 0
Nicotine use
No 4 (25.00%) 0 0.10
Yes 12 (75.00%) 14 (100%)

Table (4) shows no statistically significant correlation between cognitive impairment and age of the
patient, occupation, education, dose of tramadol, duration of tramadol use, seizures or nicotine use.

DISCUSSION

Sociodemogr aphic data

Age: The mean age intramadol group
was 32.33 years with an average range
22-48 years.The mean age in control
group was 30 years with an average

range 22-45 years.There was no
statitically significant difference in
age between the two groups. This
indicates cross-matching between the
two groups regarding age.
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Other sociodemographicfactors :There
was no difference between the two
groups in education, marital status, or
occupation.

Regarding cognitive tests:Tramadol
addiction group showed significant

impairment in  memory subscale
ofMoCAtest in relation to control
group.

Regarding Trail-A and Trail-B tests
scores, we did not find any significant
difference between the two groups.

There are few studies that assessed the
cognitive effects of tramadol and their
results were controversia. Some
studies found that tramadol caused
cognitive impairment, other studies
found that tramadol did not impair

cognition.
Our results were similar to results of
Bassiony and his

colleagues(2017).Bassiony and his
colleagues used MoOCAto evaluate
cognitive effects of long term tramadol
use. Tramadol abuse patients had
significant impairment in al cognitive
domains except attention,
visuoconstructional (cube), and trail-
making test. The most affected
cognitive domains were memory,
visuospatial skills, and verbal fluency.
There was no association between
cognitive impairment and dose of
tramadol, duration of tramadol abuse,
or age at onset of tramadol abuse.

Also, our results were in agreement
with the results of Zakaryaee, et al.
(2012), who assessed cognitive
functions in 26 tramadol dependent
patients (who were abstinent for 30-90
days) with 26 non-users control group
matched for age, education and male
gender. They found significant
impairment in  neuropsychological
performance in the tramadol use group.
We found two studies that assessed
cognitive effects of tramadol used as
preoperative medication. The first
study done by Ng, et al. (2006)and the
second study done by Ulusoy, et al.
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(2016). Both studies found that
tramadol did not cause cognitive
impairment. These two studies are
different from our study because they
assessed cognitive effects of single
therapeutic dose of tramadol, while our
study assessed the cognitive effects of
long-term supratherapeutic doses of
tramadol.

Against our results, a study done by
Zacny, et al. (2005)reported that
neither tramadol (50, 100 mg orally)
nor morphine (25 mg orally) impaired
psychomotor performance relative to
placebo in sporadic drug users. But this
study assessed the cognitive effects of
low doses for short duration and the
patients were recreational drug users.

CONCLUSION

Tramadol addiction causes impairment
in memory. No effect of daily dose of
tramadol on cognitive performance. No
effect of duration of dependence on
tramadol on cognitive performance.
Recommendations

We recommend future studies to:
Include larger sample size, use of more
detailed assessment tools for more
accurate assessment of  certain
cognitive domains.

References

Abo-Elmagd, S., Kodera, A., Okasha,
T., Gawad, T.,and Rawson, R. (2013).
Tramadol use in Egypt: The emergence of
a new public health problem. Canadian
Journal of Addiction Medicine, 4(1), p5.
Bassiony, M., Youssef, U., Hassan, M.
S., Salah El-Deen, G. M., El-Gohari, H.,
Abdelghani, M., Abdalla, A. & Ibrahim,
D. H. (2017). Cognitive impairment and
tramadol dependence.Journal of Clinical
Psychopharmacol ogy, 37(1),61-66.
McLélan, A., et al. (1992). The fifth
edition of the Addiction Severity
Index.Journal of substance abuse
treatment, 9(3), 199-213.

Mintzer, M. Z., Lanier, R. K., Lofwall,
R. M., et al. (2010). Effects of repeated
tramadol and morphine administration on
psychomator and cognitive performancein

PDF created with pdfFactory Pro trial version www.pdffactory.com


http://www.pdffactory.com
http://www.pdffactory.com

SOHAG MEDICAL JOURNAL
Saber Hadad Mahdi

Attention and Memory in Tramadol Addiction

Vol. 22 No.3 october 2018

opioid-dependent volunteers.Drug Alcohol
Depend, 111, 265-268.
Nasreddine, Z. S., Phillips, N. A,

Bedirian, V., e al. (2005).The
montrealcognitive assessment, MoCA: a
brief ~ screening  tool  for  mild

cognitiveimpairment. J Am GeriatrSoc,
53, 695- 699.

Ng, K. F., Yuen, T. S, & Ng, V. M.
(2006).A comparison of postoperative
cognitive function and pain reief with
fentanyl or tramadol patient-controlled
analgesia.J ClinAnesth, 18, 205-210.
Qassem, T., Beshry, Z., Assad, T.
Omara, A. &Abdmawgoud, M.
(2003).Profiles  of  neurophysiologica
dysfunction in chronic heroin users. M.D
degree thesis, faculty of medicing, Ain
shams university.

Rahman, T. T. and El Gaafary, M. M.,
(2009).Montreal Cognitive Assessment
Arabic version: Reliability and validity
prevalence of mild cognitive impairment
among elderly attending geriatric clubs in
Cairo. Geriatrics and  Gerontology
International, 9(1), 54-61.

9- Reitan, R. (1958). Vdidity of the Trail

Making Test as an indicator of organic
brain damage.Perceptual and Motor
lls, 8, 271-276.

10- Shadnia, S, Soltaningjad, K., Heydari,

K., Sasanian, G., &Abdollahi, M.
(2008).Tramadol intoxication: a review

of 114 cases .Hum ExpToxicol, 27(3),
201-205.

11- Sogren, P., Thomsen, A. B., & Olsen,

A. K. (2000).Impaired
neuropsychological  performance in
chronic nonmaignant pain patients
receiving long-term oral opioid therapy.J
Pain Symptom Manage, 19(2), 100-108.

12- Taghaddosingjad, F., Mehrpour, O.,

289

Afshari, R., Seghatoledami, A,
Abdoallahi, M. (2011).Factors Related to
Seizure in Tramadol Poisoning and Its
Blood Concentration J Med Toxicol,
7(3), 183-188.

13- Ulusoy, H., Coskun, I., &Ardan, M.
(2016).Effects of midazolam or
tramadol premedication on early
cognitive function in endoscopic
retrograde  cholangiopancreatography
(ERCP): A randomized, controlled,
double-blind  study. Journal  of
International Medical Research, 44(3),
542-556.

14- Zacny, J. P. (2005). Profiling the
subjective, psychomotor, and
physiological effects of tramadol in
recreational drug users.Drug Alcohol
Depend, 80, 273-278.

15- akaryaee, H., Mollazadeh, J.,
Aflaksair, A., Khormasi, F., & Soofi,
A. (2012).Cognitive Impairment in
Methamphetamine, Buprenorphine and
Tramadol Users.European Journal of
Scientific Research, 68(3), 321-327.

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

SOHAG MEDICAL JOURNAL Attention and Memory in Tramadol Addiction
Saber Hadad Mahdi Vol. 22 No.3 october 2018

290

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

