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Excessive daytime sleepiness (EDS) is characterized by an increased need for sleep throughout the day 

when an individual needs to be alert and active.1 EDS is  found in one in five people aged 60 years and 



over.1 Various studies have shown that EDS is associated with decreased functional outcomes, 

malnutrition, dysphagia, and Vitamin D Deficiency, depressed mood, cognitive impairment, increased 

frequency of falls, and increased risk of sarcopenia and mortality.1–4 

Gender differences and neurocognitive disorders and dementia appear to be important for EDS. 5,6 

Anticholinergic drug load is the cumulative effect of drugs that can produce anticholinergic side effects.7 

The complications such as falls, delirium, and frequent hospitalization may often be seen due to the 

effect of anticholinergic drugs used.7 In a few studies, it has been reported that exposure to 

anticholinergic drugs may also cause sleep disorders, which may increase side effects.8 However, to 

date, there is no study to investigate the relationship between anticholinergic drugs and EDS. Therefore, 

the aim of this study is to evaluate the relationship between anticholinergic burden and EDS. 

1048 patients who had undergone comprehensive geriatric assessment were retrospectively evaluated 

and 735 patients were included in the study. EDS was assessed using the Epworth Sleepiness 

Scale (ESS). A score of ≥11/24 points indicates EDS.1 A score of 8 and above for the Insomnia and 

Severity index was accepted as insomnia. 1 The Anticholinergic load of the drugs was calculated using 

the Anticholinergic cognitive burden (ACB) calculator.7 We classified patients with a score <2 as ACB 

(-) and patients with a score ≥ 2 as ACB (+).7 

735 people, 71% of whom were females, with a mean age of 80.08 ± 7.38 years (65-98 years) were 

included. EDS was detected in 26.8% of the patients and 39.3% had ACB (+). While there was no 

significant difference in terms of hypertension, diabetes mellitus, chronic obstructive pulmonary 

disease, previous cerebrovascular disease, heart failure (p˃0.05), there was a significant difference in 

terms of age, gromerular filtration rate, hemoglobin, gender, the presence of insomnia, coronary artery 

disease, Parkinson's disease, dementia and ACB (+) between the patients with EDS and without EDS 

(p˂0.05). Logistic regression analysis was performed to clearly reveal the relationship between EDS 

score and ACB and related parameters; univariate regression analysis was shown in Table 1. However, 

after multivariable regression analysis and adjustment for all confounding factors, there was no 

significant association between ACB and EDS in older males (Dementia (+), dementia (-)), whereas 

ACB was still significantly associated with EDS in older females (Dementia (+), dementia (-)) (p˂0.05) 

(Table 1).  

It is important to identify possible causes of EDS in older patients, because its prevalence of it is high 

(26.8%) and its association with many adverse clinical conditions is known. 1–4 The common causes 

include insomnia, neurodegenerative diseases and drugs used (such as antipsychotics, opioid analgesics, 

antihistamines, benzodiazepines).9 In this study, which investigated whether these drugs, many of which 

also have anticholinergic effects, are associated with increased frequency of EDS, the risk of it was 

found to be 1.6 (1.7 for females with dementia) times in older females with ACB (+) compared to those 

with ACB (-), but no relationship was found in males. Although it is not a study like ours on this subject, 

https://www.sciencedirect.com/topics/medicine-and-dentistry/epworth-sleepiness-scale
https://www.sciencedirect.com/topics/medicine-and-dentistry/epworth-sleepiness-scale


in a study by Kumar et al in which physical functions and sleep quality were evaluated by the Pittsburgh 

sleep quality index in patients over 60 years of age, a negative correlation was detected between 

increased ACB score and sleep latency, while a positive correlation was found between sleep 

disturbances.8 On the other hand, experimental studies showed that acetylcholine is important for both 

sleep and wakefulness.9 The results can support the relationship between anticholinergic burden and 

EDS, albeit indirectly. In addition, our result is remarkable in that it demonstrates that gender difference 

affects this relationship. Indeed, the factors and consequences associated with EDS may differ between 

males and females.10,11 Some hormonal and biological differences between the genders may affect sleep 

disorders. However, future studies are needed to elucidate the issue.  

 

In conclusion, in our study, while anticholinergic burden was associated with EDS in older females, 

such a relationship was not found in older males. Therefore, when arranging a drug therapy in older 

females, it is necessary to regulate the treatment in a way that does not cause EDS and avoid drugs with 

high ACB. The detailed anticholinergic burden evaluation of older females may be effective in 

preventing EDS and EDS-related adverse health outcomes. ACB also should be assessed in older female 

patients with EDS.  

 

Acknowledgments 

This work was not supported by a funding agency. 

Disclosure statement 

The authors declare no conflict of interest. 

References 

1. Soysal P, Smith L, Tan SG, et al. Excessive daytime sleepiness is associated with an increased frequency 

of falls and  sarcopenia. Exp Gerontol 2021;150,111364. doi: 10.1016/j.exger.2021.111364. PMID: 

33892131. 

2. Gooneratne NS, Weaver TE, Cater JR, et al. Functional outcomes of excessive daytime sleepiness in older 

adults. J Am Geriatr Soc 2003;51(5):642–9. doi: 10.1034/j.1600-0579.2003.00208.x. PMID: 12752839 

3. Hays JC, Blazer DG, Foley DJ. Risk of napping: excessive daytime sleepiness and mortality in an older 

community population. J Am Geriatr Soc 1996;44(6):693–8. doi: 10.1111/j.1532- 5415.1996.tb01834.x. 

PMID: 8642162. 

4. Koc Okudur S, Soysal P. Excessive Daytime Sleepiness is Associated With Malnutrition, Dysphagia, and 

Vitamin D Deficiency in Older Adults. J Am Med Dir Assoc 2021;S1525-8610(21)00519-3. doi: 



10.1016/j.jamda.2021.05.035. PMID: 34181909 

5. Nugent AM, Gleadhill I, McCrum E, et al. Sleep complaints and risk factors for excessive daytime 

sleepiness in adult males in Northern Ireland. J. Sleep Res 2001;10:69–74. doi: 10.1046/j.1365-

2869.2001.00226.x. PMID: 11285057 

6. Kovrov GV, Medvedeva AV, Aronson AV, et al. Daytime sleepiness and cognitive disorders in elderly 

patients. Zh Nevrol Psikhiatr Im S S Korsakova 2020;120(1):96-102. doi: 10.17116/jnevro202012001196. 

PMID: 32105276.  

7. Yasin AI, Topcu A, Akuc MN, et al. A comparison of anticholinergic burden in older patients with and 

without cancer. Future Oncol 2021;17, 5067–5075. doi: 10.2217/fon-2021-0469. PMID: 34704458. 

8. Kumar S, Hasan SS, Wong PS, et al. Anticholinergic Burden, Sleep Quality and Health Outcomes in 

Malaysian Aged Care Home Residents. Pharmacy (Basel) 2019;7(4):143. doi: 10.3390/pharmacy7040143. 

PMID: 31652680  

9. Dai X, Zhou E, Yang W, et al. Molecular resolution of a behavioral paradox: sleep and arousal are 

regulated by distinct acetylcholine receptors in different neuronal types in Drosophila. Sleep 

2021;44(7):zsab017. doi: 10.1093/sleep/zsab017. Epub ahead of print. PMID: 33493349. 

10.       Eliya Honig  , Amit Green , Yaron Dagan. Gender differences in the sleep variables contributing to    

excessive daytime sleepiness among patients with obstructive sleep apnea. Sleep Breath. 2021;25(4):1837-

1842. doi: 10.1007/s11325-020-02276-x. PMID: 33464468. 

11.         Sungyang Jo, Hyo Jae Kim, Hyun-Woo Kim, Yong Seo Koo, Sang-Ahm Lee. Sex differences in factors 

associated with daytime sleepiness and insomnia symptoms in persons with epilepsy. Epilepsy Behav. 2020;104(Pt 

A):106919.  doi: 10.1016/j.yebeh.2020.106919. PMID: 32058302. 

 

 

Table 1

https://doi.org/10.2217/fon-2021-0469
https://pubmed.ncbi.nlm.nih.gov/?sort=date&term=Honig+E&cauthor_id=33464468
https://pubmed.ncbi.nlm.nih.gov/?sort=date&term=Green+A&cauthor_id=33464468
https://pubmed.ncbi.nlm.nih.gov/?sort=date&term=Dagan+Y&cauthor_id=33464468
https://pubmed.ncbi.nlm.nih.gov/?sort=date&term=Jo+S&cauthor_id=32058302
https://pubmed.ncbi.nlm.nih.gov/?sort=date&term=Kim+HJ&cauthor_id=32058302
https://pubmed.ncbi.nlm.nih.gov/?sort=date&term=Kim+HW&cauthor_id=32058302
https://pubmed.ncbi.nlm.nih.gov/?sort=date&term=Koo+YS&cauthor_id=32058302
https://pubmed.ncbi.nlm.nih.gov/?sort=date&term=Lee+SA&cauthor_id=32058302


Table 1. The association of excessive daytime sleepiness with anticholinergic burden and related parameters 

ACB: Anticholinergic cognitive burden; CAD: coronary artery disease; CI: Confidence Interval; eGFR: Gromerular filtration rate; Hb: Hemoglobin level; OR: Odd Ratio; PD: Parkinson's disease 

* adjusted for age, gender, insomnia, eGFR, Hb, PD, CAD, dementia 

#  adjusted for age, insomnia, eGFR, Hb, PD, CAD 

 

 

 

Unadjusted  Logistic 

regression 

 

All patients 

(n= 735) 

Female 

Dementia 

(n= 109) 

Female 

Non-Dementia 

(n= 416) 

Male 

Dementia  

(n= 66) 

Male 

Non-Dementia 

(n= 144) 

OR (95% CI) P value (95% CI) P value (95% CI) P value (95% CI) P value  (95% CI) P value 

ACB 3.2 (2.2-4.5) <0.001 3.2 (1.5-7.3) <0.001* 2.5 (1.5-4.0) <0.001* 2.7 (1.0-7.2) <0.05 1.4 (1.1-1.8) <0.05 

Age (years) 0.9 (0.9-1.0) 0.088 0.9 (0.9-1.2) 0.276 1.2 (1.1-1.7) <0.05 0.9 (0.9-1.3) 0.744 0.8 (0.9-1.1) 0.877 

Insomnia 1.0 (0.9-1.0) 0.907 0.9 (0.9-1.1) 0.314 0.9 (0.9-1.0) 0.591 1.0 (0.9-1.1) 0.161 1.1 (1.0-1.1) <0.05 

eGFR 0.9 (0.9-1.0) 0.015 1.0 (0.9-1.0) 0.875 0.9 (0.9-1.0) 0.468 0.9 (0.9-1.0) <0.05 0.9 (0.9-1.0) 0.152 

Hb (g/dL) 0.8 (0.8-0.9) 0.007 0.1 (0.8-1.5) 0.464 0.8 (0.7-1.0) 0.059 0.8 (0.6-1.1) 0.153 0.7 (0.5-0.9) <0.05 

PD 3.2(1.9-5.4) <0.001 5.3 (1.3-7.4) 0.018 1.9 (0.7-4.0) 0.167 2.0 (0.5-7.0) 0.283 2.5 (0.9-7.1) 0.078 

CAD 1.3 (0.9-1.7) 0.128 1.3 (0.5-4.0) 0.563 1.1 (0.8-1.5) 0.717 1.6 (0.6-4.3) 0.335 1.5 (0.7-3.4) 0.299 

Dementia 2.8 (1.9-4.1) <0.001 - - - - - - - - 

Gender 0.5 (0.3-0.7) <0.001 - - - - - - - - 

Multivariable  logistic regression 

ACB 1.2 (0.8-1.3)* 0.134* 1.7 (1.2-2.1)# <0.05# 1.6 (1.1-2.4)# <0.05# 0.9 (0.8-1.2)# 0.436# 1.4 (1.1-1.8)# 0.556# 
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