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Abstract

This research aimed to study the effectiveness of cannabis oil (Deja formula) on improving working memory
among insomnia patients. The subjects were equally randomized into two groups to receive one of the two
following treatments: in the experimental group, each subject was given cannabis oil (Deja formula) in
combination with sleep hygiene practices; in the control group, each subject was given a placebo along with
sleep hygiene practices. Brain waves were measured during testing backward digit span task. The results revealed
that: 1) before the experiment, the cannabis oil group had no difference in the Upper alpha ERD% compared
with the placebo group; 2) after the experiment, the Upper alpha ERD% had significantly increased in the
cannabis oil group in comparison to pretest results at AF4 (p = 0.001), F3 (p = 0.002), F4 (p = 0.048), F7 (p = 0.001),
F8 (p = 0.002), P7 (p = 0.007), and P8 (p = 0.005), and 3) after the experiment, the cannabis oil group showed
an increase in the Upper alpha ERD% compared with the placebo group at AF4 (p = 0.013), F3 (p = 0.035), F4
(p =0.031), F8 (p = 0.014), P7 (p = 0.008), and P8 (p = 0.008). Therefore, the use of cannabis oil (Deja formula)

along with sleep hygiene practices could increase working memory in insomnia patients.

Keywords: Cannabis oil (Deja formula), Working memory, Insomnia, Electroencephalography
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Table 1 Characteristics of samples

Tundumeasiuwagnguaiuay winiu Souay 88.57 war 94.29
muaau dnlngiiiongsening 41-50 U (Sovay 46.88)
nausegamnay ($osar 100) Lififeraliindudiyy
Fauandlun1adl (Table) 1

Cannabis oil (n = 31)

Placebo (n = 33)

Characteristics

Number Percent Number Percent

Gender

Male 13 41.94 10 30.30

Female 18 58.06 23 69.70
Age (year)

<30 6.45 3 9.10

31-40 29.03 10 30.30

41 -50 16 51.61 14 42.42

> 51 4 12.91 6 18.18

Mean = SD (Min : Max)
Cannabis contraindications

Never 31

43.16 + 7.59 (23 : 55)

42.45 + 9.09 (25 : 55)

100 33 100

71 ERD% maqﬂﬁuLLaaWWixﬁugqmmxﬁﬁaﬂiiu BDST
yavtheeneufiumeitounnaes sewitenguldngu
w1 hiunuewny) Aunguldemasnliunnsneiuygn
Frumlstalit Sauandlunait (Table) 2
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nsmeaeaiistunne Uil Tned 7 suvmdsiiden
1NAINeUNINAaDIeg NETeEAYINeEiA Taln v
AF4 (p = .001), F3 (p = .002), F4 (p = .048), F7 (p = .001),
F8 (p = .002), P7 (p = .007) uaz P8 (p = .005) aulu

nauldemaenlaiumnsnatuiay fauandlunsed (Table) 3
ALads ERD% vesnAuLeannsziugs vaizinAanssy
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AF4 (p-value = 0.013), F3 (p-value = 0.035), F4 (p-value
= 0.031), F8 (p-value = 0.014), P7 (p-value = 0.008)
ey P8 (p-value = 0.008) Fauanslunsnedl (Table) 4

Table 2 Comparison of mean score of upper alpha ERD % during BDST before experiment of two groups with

Mann-Whitney U test

EEG Cannabis oil group (n = 31) Placebo group (n = 33) - ovalue
channels  Median IQR Mean Rank Median IQR Mean Rank
AF3 87.84 13 35.55 84.67 24 31.79 -0.32 0.376
AF4 85.10 29 37.84 86.49 32 31.64 -0.38 0.351
F3 84.38 25 36.87 88.25 15 33.79 -0.57 0.284
Fa 88.57 22 37.00 79.60 21 31.30 -0.53 0.298
F7 88.20 13 36.45 88.60 14 33.85 -0.60 0.275
F8 89.17 13 37.82 94.17 16 36.03 -1.57 0.059
P7 87.75 28 38.35 90.06 34 32.12 -0.17 0.434
P8 85.91 32 38.26 89.04 23 33.30 -0.36 0.361

IQR = Interquartile range
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Table 3 The mean score of upper alpha ERD % during BDST between the cannabis oil group and placebo

group, before and after experiment with Wilcoxon signed ranks test

Cannabis oil group (n = 31)

Placebo group (n = 33)

ch:::els Pretest Posttest 5 ovalue Pretest Posttest - pvalue
Median IQR Median IQR Median QR Median IQR
AF3 87.84 13 92.30 11 -1.41 0.079 84.67 24 89.83 21 -0.81 0.208
AF4 85.10 29 92.05 10 -3.12*  0.001 86.49 32 89.22 26 -1.42 0.078
F3 8438 25 95.05 10 -296** 0.002 8825 15 91.99 14 -0.42 0.337
Fa 88.57 22 91.70 10 -l.67* 0.048 79.60 21 90.49 27 -0.08 0.468
F7 88.20 13 95.56 5 -3.08**  0.001 88.60 14 93.19 13 -1.55 0.061
F8 89.17 13 96.87 5 -295% 0.002 94.17 16 90.78 16  -0.54 0.296
p7 87.75 28 96.22 8 -2.48% 0.007 90.06 34 85.45 18 -1.31 0.095
P8 85.91 32 94.41 7 -2.59* 0.005 89.04 23 87.68 13 -0.76 0.224

*p-value < .05, **p-value < .01, IQR = Interquartile range
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Table 4 Comparison of mean score of upper alpha ERD % during BDST after experiment of two groups with

Mann-Whitney U test

Cannabis oil group (n = 31)

Placebo group (n = 33)

EEG channels z p-value
Median IQR Mean Rank Median IQR Mean Rank
AF3 92.30 11 35.55 89.83 21 29.64 -1.27 0.102
AF4 92.05 10 37.84 89.22 26 27.48 -2.22% 0.013
F3 95.05 10 36.87 91.99 14 28.39 -1.82% 0.035
Fa 91.70 10 37.00 90.49 27 28.27 -1.87* 0.031
F7 95.56 5 36.45 93.19 13 28.79 -1.65 0.050
F8 96.87 5 37.82 90.78 16 27.50 - 2.22*% 0.014
p7 96.22 8 38.35 85.45 18 27.00 - 2.44*% 0.008
P8 94.41 7 38.26 87.68 13 27.09 - 2.40% 0.008

*p-value < .05, IQR = Interquartile range
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