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Background: The use of drugs with anticholinergic effects among elderly patients is associated with adverse clinical outcomes. There is paucity of information about anticholinergic drug burden among Nigerian elderly population.
Objectives: To determine the anticholinergic drug burden among elderly Nigerian patients.
Methods: This was a retrospective cross-sectional study conducted among elderly patients (aged 65 and above) who visited the Family Medicine outpatients’ clinics of the Ekiti State University Teaching Hospital, Ado-Ekiti, Nigeria between July 1 and October 31, 2018. Information extracted from the case files included patient’s age, sex, diagnoses, and list of prescribed medications. Medicines with anticholinergic effects were identified and scored using the anticholinergic drug burden calculator (http://www.acbcalc.com).
Results: The medical records of 400 patients were analyzed with females accounting for 60.5% of the study population. The mean age of participants was 73 ± 7.4 years with only 28 (7%) of patients having more than two co-morbid conditions. Polypharmacy was identified in 152 (38%) of the patients while 147 (36.7%) had drugs with anticholinergic effects prescribed. The anticholinergic burden was high in 60 (15%) patients. Polypharmacy was significantly associated with having more than two diagnosed conditions and high anticholinergic burden (p value of < 0 .001 and 0.013 respectively). There was significant correlation between total number of prescribed drugs and count of diagnoses (r = 0.598; p < 0 .000) and between total number of prescribed drugs and number of drugs with anticholinergic effects (r = 0 .196; p < 0 .000).
Conclusion: The anticholinergic burden in this group of elderly Nigerian patients was low; majority (67%) had no exposure to drugs with anticholinergic effects with only 15% having high anticholinergic burden. Polypharmacy and multiple diagnosed conditions were positively associated with high anticholinergic burden. Based on the positive and significant correlations found in this study, a reduction in the number of prescribed medicines especially those with significant anticholinergic effects used for secondary indications may lessen the anticholinergic burden among the elderly.
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INTRODUCTION
Medication use among elderly patients is often associated with adverse drug reactions (Davies and O'Mahony, 2015). Studies have shown that elderly patients are more at risk of adverse drug reactions (ADRs) than younger patients because of prescription of multiple medicines on a background of multiple co-morbidities and physiological decline in major body systems (Lattanzio et al., 2012; Shah and Hajjar, 2012). Anticholinergic drugs are used in routine clinical practice for common conditions such as allergy, cough, dyspepsia, anxiety and insomnia (Nishtala et al., 2016; López-Álvarez et al., 2019). Categories of drugs with anticholinergic effects also include anti-psychotics, anti-depressants, anti-emetics and drugs used in the treatment of chronic obstructive airways disease and Parkinson’s disease (Gerretsen and Pollock, 2011; Lupu et al., 2017; Rogliani et al., 2018). Recognized adverse effects of anticholinergic drugs include dryness of the mouth, blurred vision, constipation, urinary retention, postural hypotension and confusion (Collamati et al., 2016). The use of drugs with anticholinergic effects by patients is associated with adverse clinical outcomes such as delirium, frailty, falls, and cognitive impairment (Cancelli et al., 2009; Cardwell et al., 2015; Naja et al., 2016; Green et al., 2019). Long-term use of drugs with anti-cholinergic effects has also been associated with increased frequency of re-admissions to the emergency unit, worsening morbidity and mortality (Lattanzio et al., 2018; Hwang et al., 2019). Elderly patients are more at risk of these adverse effects because of declining age-related physiologic changes in the blood-brain barrier, liver and kidneys and a reduction in the central cholinergic transmission (Cancelli et al., 2009; Andres et al., 2019; Koren et al., 2019). Drugs with anticholinergic effects are prominent in the list of potentially inappropriate medicines prescription for the elderly such as those listed in the Beers, STOPP and PRISCUS criteria (Holt et al., 2010; American Geriatrics Society, 2015; O'mahony, 2020). Several tools have been developed and validated to assess the burden of anticholinergic drugs among elderly patients. These include the Anticholinergic Risk Scale (ARS), Anticholinergic Cognitive Burden (ACB) Scale, Anticholinergic Drug Scale (ADS) and Drug Burden Index anticholinergic component (DBI-ACh) (Narayan et al., 2013; Salahudeen et al., 2015). These tools vary in terms of inclusion criteria and allocated scores for anticholinergic drugs, hence the non-comparability of studies using them (Welsh et al., 2018). The burden of anti-cholinergic drugs have been extensively studied among the elderly in Australia, Europe and the USA. (Magin et al., 2016; Niznik et al., 2017; Kiesel et al., 2018). This is understandable because of the relatively large proportion of the elderly and level of geriatric healthcare services provided in these countries. The population of the elderly continues to grow in Africa and as such we expect medicine-related problems to increase among them. Some research work has been conducted in Nigeria, South Africa, Togo and Ethiopia on medication related issues such as prescription of inappropriate medicines among the elderly (Fadare et al., 2013; Nwani and Isah, 2015; Saka et al., 2018; Tegegn et al., 2019; Gbeasor-Komlanvi et al., 2020). However, there is paucity of information about the use of drugs with anticholinergic effects and anticholinergic drug burden among elderly patients in Sub-Saharan Africa, especially in Nigeria. This is not surprising as the specialty of geriatric medicine is just being given necessary attention and recognition in Nigeria. This has some implications especially regarding rational use of medicines in the elderly. A recent study conducted among physicians in Nigeria showed that only about 30% of them had good knowledge about prescription of inappropriate medicines for the elderly. (Fadare et al., 2019). This study assessed the prevalence of prescription of drugs with anticholinergic effects among ambulatory elderly Nigerian patients, which is one of the possible ills of physician’s lack of knowledge about inappropriate medicines for the elderly. Additionally, we estimated the anticholinergic drug burden and factors that may influence it. The findings of this study will provide a template for the incorporation of a robust medication review mechanism for elderly Nigerian patients.
METHODS
Study Setting
This was a retrospective cross-sectional study conducted among elderly patients (aged 65 and above) who visited the Family Medicine outpatients’ clinics of the Ekiti State University Teaching Hospital (EKSUTH), Ado-Ekiti, Nigeria between July 1 and October 31, 2018. This public tertiary healthcare facility is owned by the government of Ekiti State and serves the healthcare needs of the 3.2 million inhabitants of Ekiti State and clients from neighboring Osun, Ondo and Kogi states. The healthcare facility, which is affiliated with Ekiti State University College of Medicine, offers primary, secondary and tertiary level care through its team of consultants, resident doctors, pharmacists, nurses and other healthcare professionals. Majority of the patients access primary care at the Family Medicine clinics and are followed up there while those requiring the services of other specialists are referred appropriately. The clinic has a specialized geriatrics clinic to cater for the needs of elderly patients who account for a large proportion of patients presenting to the Family Medicine department.
Study Population
Elderly patients aged 65 years and above attending the Family Medicine outpatients’ clinic of EKSUTH. Patients with missing relevant information in their case files were excluded from the study.
Sampling
Systematic sampling technique was used for this study. According to the WHO methodology for drug utilization studies (World Health Organization, 1993), a minimum of 100 records per facility is required. Because the study was conducted in only one center, we used the records of 400 patients for this study in order to improve on its power and make the findings more robust.
Sampling Technique
Based on our total sample of 400 patients, the medical records of 100 patients aged 65 years and above were extracted monthly for the duration of the study. Using the clinic attendance register, a research assistant (resident doctor) selected 25 patients file numbers every week during the duration of the study. Depending on the recorded daily patient population, a different interval was used to select five patients’ records daily throughout the study period. Inclusion of patients’ records stopped at the end of four weeks for months with more than four weeks. The selected case record files were later retrieved from the medical records department and necessary information extracted. In case of missing data in a patient’s records, this was replaced with another case record file following the protocol described above.
Study Instrument
The data collection tool was developed for the purpose of this study based on our previous studies (Fadare et al., 2013; Fadare et al., 2015). Information extracted from the case files included patient’s age, sex, diagnoses (co-morbidities), and list of prescribed medications. Patients were classified as having low diagnosis count (with less two diagnosed conditions) and high diagnosis count (>2 diagnosed conditions. Drugs with anticholinergic effects were identified and scored using the anticholinergic drug burden calculator (Anticholinergic Burden, 2015). Classification of the severity of anticholinergic drug burden was done as follows: none (0), low (1–2) and severe (more than 2). For the purpose of this study, polypharmacy was defined as having more than four prescribed medicines. The severity of anticholinergic burden is classified as: none (score of 0), low (1–2) and severe (more than 2).
Data Management
Obtained data was coded and analyzed using IBM SPSS Statistics for Windows, Version 23.0 (Armonk, NY: IBM Corp). Analysis using descriptive statistics was performed to obtain the general characteristics of the study participants. Chi square was used to determine the level of significance of groups of categorical variables such as age group, sex, diagnosis count (>2 or <2) those with or without polypharmacy, the presence or otherwise of prescribed drugs with anticholinergic effects and severity of anticholinergic burden. p values < 0.05 were considered significant. Correlation analysis was conducted to explain the relationships between total number of prescribed drugs, number of co-morbid conditions and number of drugs and anticholinergic activity.
Ethical Considerations
Ethical clearance for the study was obtained from the Research Ethics Committee of the Ekiti State University Teaching Hospital before the commencement of the study. The confidentiality of patient information was protected through non-usage of patients’ identifiers on the data collection form. The collected data was also stored in a passworded computer accessible only to the principal investigator (lead author).
RESULTS
Demographics and General Characteristics of Patients
Information from the medical records of 400 patients was extracted and analyzed. The mean age of participants was 73.0 ± 7.4 years with female (60.5%) preponderance. Majority 218) of patients were diagnosed with one medical condition while 38.5%, 6 and 0.8% had two, three and four different diagnoses respectively. Hypertension (55.8%), malaria (20.3%), diabetes mellitus (14.3%) and osteoarthritis (12.3%) were the most common medical conditions among our cohort. Figure 1 shows classification of the diagnoses according to the ICD-10.
[image: Figure 1]FIGURE 1 | Classification of the diagnoses according to the ICD-10.
Analysis of Prescribed Medicines
The mean number of prescribed medicines was 4.1 ± 1.5. Polypharmacy was identified in 38% of the patients while 37.0% had drugs with anticholinergic effects prescribed. Table 1 shows distribution of patients according to age, sex, count of diagnoses, number of prescribed drugs with anticholinergic effects, and anticholinergic burden. The means of total prescribed drugs for the stated categories are highlighted in Table 1.
TABLE 1 | Socio-demographic details, classes of co-morbidities and anticholinergic burden with corresponding mean number of prescribed medicines.
[image: Table 1]Univariate analysis of the categories: number of prescribed drugs, count of diagnoses and severity of anticholinergic burden showed statistically significant associations (p values of <0.0001 and 0.042 respectively). The details of the univariate analyses are shown in Table 2. The relationship between number of prescribed drugs and severity of anticholinergic burden is shown in Figure 2 while that between the number of prescribed drugs and count of diagnoses is highlighted in Figure 3.
TABLE 2 | Cross-tabulation of variable categories.
[image: Table 2][image: Figure 2]FIGURE 2 | Relationship between number of prescribed medicines and severity of anticholinergic burden.
[image: Figure 3]FIGURE 3 | Relationship between the number of prescribed medicines and classification of diagnoses count.
There was significant correlation between total number of prescribed drugs and count of diagnoses (r = 0.598; p < 0.000) and also between total number of prescribed drugs and number of drugs with anticholinergic effects (r = 0.196; p < 0.000).
According to their prevalence, drugs with anticholinergic effects identified in this study include amitriptyline, chlorpheniramine, diphenhydramine (a major component of cough syrups), loratadine, orphenadrine, tizanidine, loperamide, tramadol, cimetidine, trihexylphenidyl, carbamazepine and the centrally acting anti-hypertensives alpha-methyldopa and doxazosin. Other commonly prescribed medications identified in this study with relatively weaker anticholinergic effects according to the anticholinergic burden calculator include prednisolone, nifedipine, diazepam, furosemide, atenolol and hydrochlorothiazide.
DISCUSSION
This study assessed the prevalence of prescription of drugs with anticholinergic effects and anticholinergic burden among ambulatory elderly patients attending the Family Medicine outpatients’ clinic of EKSUTH, Ado-Ekiti, Nigeria. Approximately a third of patients had exposure to drugs with anticholinergic effects with 15% having a high anticholinergic burden.
Analysis of Prescribed Medicines
The mean number of prescribed drugs in this study was 4.1, which is close to the mean range of 3.7–3.8 reported by studies conducted in Nigeria, Portugal and Argentina (Fadare et al., 2013; Pereira et al., 2017a; Chiapella et al., 2018). However, a slightly higher mean number of prescribed drugs with a range of 5.6–6.3 was reported in studies from Slovenia, Jordan, and Kuwait(Gorup and Rifel, 2018; Al-Azayzih et al., 2019; Awad and Hanna, 2019).
A plausible explanation for the aforementioned variation, may be the nature and number of co-morbid conditions, variation in age, availability of health insurance and peculiar medico-legal environment which may readily support higher number of medication prescription. Elderly patients with higher diagnosis count significantly had more drugs prescribed to them compared to those with less. This observation is in keeping with reports from several other studies where the presence of multiple co-morbidities in the elderly patients was a factor associated with higher number of prescribed medicines (Slabaugh et al., 2010; Gbeasor-Komlanvi et al., 2020). Elderly patients with higher number of prescribed drugs were more likely to have drugs with anticholinergic effects prescribed resulting in a higher anticholinergic burden, as revealed by results of this study. This finding has also been confirmed by many other studies were the risk of anticholinergic burden is associated with higher number of prescribed medicines in elderly patients (Nishtala et al., 2014; Sevilla-Sánchez et al., 2018).
Polypharmacy is a recognized risk factor for adverse drug reactions with consequences such as worsening morbidity, mortality and increasing healthcare costs. Polypharmacy was present in more than a third of our study participants; this is similar to a prevalence of 32% obtained in a Brazilian study (Pereira et al., 2017b). Contrarily, a study conducted among the elderly in Togo reported 22% prevalence of polypharmacy, while a pan-European study reported prevalence in range of 26.3–39.9% (Midão et al., 2018; Gbeasor-Komlanvi et al., 2020).
Anticholinergic Burden
This study revealed that one hundred and forty-seven (36.7%) elderly patients had exposure to at least one drug with anticholinergic effects. It could be argued that our finding falls within reports from studies conducted among community-dwelling elderly patients in Slovenia, China and USA with prevalence of 12.5, 23.8, 27.1% and was significantly lower than 82% found in a Spanish study (Ness et al., 2006; Gorup and Rifel, 2018; Sevilla-Sánchez et al., 2018; Zhang et al., 2019). The variations in these studies may be related to the pattern of prescriptions which of course will be peculiar to the disease epidemiology in these different parts of the world. In particular, the higher prevalence of prescription and use of drugs with anticholinergic effects may be due to different diagnosed conditions such as Alzheimer’s disease and other degenerative conditions not commonly diagnosed in Nigeria. Majority (63.2%) of patients had no exposure to drugs with anticholinergic effects; this may have contributed to the reported low anticholinergic burden in this study. The anticholinergic burden was classified as none, low and high in this study and using this categorization we found 22 and 15% prevalence for low and high anticholinergic burden respectively. On the contrary, Teri-West et al in their study conducted among community-dwelling elderly in the USA reported 47.8% of the elderly persons with high anticholinergic burden consequent to their prescribed medications(West et al., 2013). Generally, high anticholinergic burden has also been reported in patients being managed for urological, psychiatric and neurological disorders (Crispo et al., 2016; Lupu et al., 2017; Yoshida et al., 2018). Therefore, it is not surprising that our study revealed low anticholinergic burden, since our study population were family practice patients, majority of whom are receiving only primary care with few being co-managed by other specialists. Likewise, elderly patients with long-standing psychiatric, neurological and urological problems who are likely to have high anticholinergic burden were not many in this study as they would have presented directly or referred after initial presentation to respective specialist clinics. Additionally, the relatively low anticholinergic burden found in our study may be due to the fact that some of the anticholinergic medicines used commonly in Europe and the USA are not available in the Nigerian pharmaceutical market as they are not listed in the latest version of the National Essential Medicines List (Federal Ministry of Health and Nigeria, 2016).
The most commonly used drugs with anticholinergic effects in this study were amitriptyline, diphenhydramine and chlorpheniramine. Tramadol, zopiclone and zolpidem were mostly implicated in a study in the United Kingdom while the antidepressants amitriptyline, nortriptyline and paroxetine were reported in a study from New Zealand (Narayan et al., 2013; Byrne et al., 2018). These different patterns of prescriptions may be due to variation in disease presentations in the aforementioned countries and the composition of their national essential medicines lists.
Reported Diagnosed Conditions
Hypertension, diabetes and osteoarthritis were the most common chronic diseases diagnosed among patients in this study, similar to findings from other Nigerian studies conducted at primary care level (Fadare et al., 2013; Cadmus et al., 2017). This seems to suggest that some of the prescribed medicines with anticholinergic effects in our study were prescribed for their secondary indications. For example, the tricyclic antidepressant, amitriptyline is also used in the management of peripheral neuropathy caused by diabetes (Cohen et al., 2015; Liampas et al., 2020); this may explain its relatively common use among this group of patients. The use of antihistamines such as chlorpheniramine and diphenhydramine may be explained by respiratory tract infections diagnosed among the patients. This raises a question on the rationality of the routine use of antihistamines for the treatment of respiratory tract infections among the elderly. Also, medicines such as cimetidine, nifedipine and prednisolone used in the management of common conditions among this group of patients had low anticholinergic burden score. This brings to the fore the need for prescribers, especially those caring for the elderly, to constantly update their knowledge in the area of appropriate prescribing for the elderly.
Study Limitations and Strengths
This study was conducted in a single tertiary healthcare facility; hence, its findings may not be nationally representative and also may not reflect what is obtainable in other levels of care and in private hospitals. Most elderly patients in Nigeria patronize government-owned healthcare facilities because of perceived lower costs hence we believe that this study captured a sizable proportion of elderly patients who presented at the teaching hospital during the duration of the study. Limitations associated with retrospective studies such as missing information, inability to substantiate data and selection bias may have some implications on the study outcome. This possibility was addressed through the classification of disease conditions according to systems (ICD-10 classification) and appropriate sampling technique used in the study. Another factor that may affect the interpretation of our results is seasonal variation in presentation of diseases; the study was conducted during the rainy season with a preponderance of respiratory tract infections among the population and as such there may be high reported rate of prescription of medicines with anticholinergic properties (antihistamines).
The relatively large sample size of 400 can be described as the major strength of this study. Also, the fact that this study is novel in Nigeria and addresses a topical issue that is often neglected in Sub-Saharan Africa further strengthens the study. The study provides preliminary data for further studies on anticholinergic burden among the Nigerian elderly population.
CONCLUSION
The anticholinergic burden in this group of elderly Nigerian patients was low; majority (67%) had no exposure to anticholinergic medications with only 15% having high anticholinergic burden. Polypharmacy and multiple diagnosed conditions were positively associated with high anticholinergic burden. The use of medicines with anticholinergic effects for secondary indications and their non-rational use was found to have contributed significantly to the anticholinergic burden reported in this study. Based on the above, a reduction in the number of prescribed medicines especially those with significant anticholinergic effect used for secondary indications is recommended. Also, non-rational prescription of medicines with anticholinergic activity for elderly patients should be discouraged.
DATA AVAILABILITY STATEMENT
The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation. Requests to access these datasets should be directed to joseph.fadare@eksu.edu.ng.
ETHICS STATEMENT
The studies involving human participants were reviewed and approved by Research Ethics Committee, Ekiti State University Teaching Hospital, Ado-Ekiti, Nigeria. Written informed consent for participation was not required for this study in accordance with the national legislation and the institutional requirements.
AUTHOR CONTRIBUTIONS
JF, Conceptualization of the study, data analysis and drafted the manuscript; AO, Literature review, review of manuscript for intellectual content; FA, Literature review, data acquisition and analysis, review of manuscript for intellectual content; EA, Data acquisition and analysis, review of manuscript for intellectual content; OO, Literature review, review of manuscript for intellectual content; TAd, Data acquisition and analysis, review of manuscript for intellectual content; TAg, Data acquisition and analysis, review of manuscript for intellectual content.
ACKNOWLEDGMENTS
The authors are grateful to the staff of the medical records department for assisting with retrieval of the medical records used for this study.
REFERENCES
 Anticholinergic Burden (ACB) calculator [Online]. Available at: https://www.acbcalc.com (Accessed March 2015).
 Al-Azayzih, A., Alamoori, R., and Altawalbeh, S. M. (2019). Potentially inappropriate medications prescribing according to Beers criteria among elderly outpatients in Jordan: a cross sectional study. Pharm. Pract. 17, 1439. doi:10.18549/PharmPract.2019.2.1439
 Andres, T. M., Mcgrane, T., Mcevoy, M. D., and Allen, B. F. S. (2019). Geriatric pharmacology: an update. Anesthesiol. Clin. 37, 475–492. doi:10.1016/j.anclin.2019.04.007
 Awad, A., and Hanna, O. (2019). Potentially inappropriate medication use among geriatric patients in primary care setting: a cross-sectional study using the Beers, STOPP, FORTA and MAI criteria. PloS One 14, e0218174. doi:10.1371/journal.pone.0218174
 American Geriatrics Society (2015). American geriatrics society 2015 updated Beers criteria for potentially inappropriate medication use in older adults. J. Am. Geriatr. Soc. 63, 2227–2246. doi:10.1111/jgs.13702
 Byrne, C. J., Walsh, C., Cahir, C., Ryan, C., Williams, D. J., and Bennett, K. (2018). Anticholinergic and sedative drug burden in community-dwelling older people: a national database study. BMJ open 8, e022500. doi:10.1136/bmjopen-2018-022500
 Cadmus, E. O., Adebusoye, L. A., Olowookere, O. O., Oluwatosin, O. G., Owoaje, E. T., and Alonge, T. O. (2017). A descriptive study of the morbidity pattern of older persons presenting at a Geriatric Centre in Southwestern Nigeria. Niger. J. Clin. Pract. 20, 873–878. doi:10.4103/njcp.njcp_362_16
 Cancelli, I., Beltrame, M., Gigli, G. L., and Valente, M. (2009). Drugs with anticholinergic properties: cognitive and neuropsychiatric side-effects in elderly patients. Neurol. Sci. 30, 87–92. doi:10.1007/s10072-009-0033-y
 Cardwell, K., Hughes, C. M., and Ryan, C. (2015). The association between anticholinergic medication burden and health related outcomes in the 'oldest old': a systematic review of the literature. Drugs Aging 32, 835–848. doi:10.1007/s40266-015-0310-9
 Chiapella, L. C., Menna, J. M., and Mamprin, M. E. (2018). Potentially inappropriate medications in elderly ambulatory patients: a comparative study between a primary health care center and a community pharmacy. Value Health Reg. Issues 17, 119–125. doi:10.1016/j.vhri.2017.12.009
 Cohen, K., Shinkazh, N., Frank, J., Israel, I., and Fellner, C. (2015). Pharmacological treatment of diabetic peripheral neuropathy. P T 40, 372–388.
 Collamati, A., Martone, A. M., Poscia, A., Brandi, V., Celi, M., Marzetti, E., et al. (2016). Anticholinergic drugs and negative outcomes in the older population: from biological plausibility to clinical evidence. Aging Clin. Exp. Res. 28, 25–35. doi:10.1007/s40520-015-0359-7
 Crispo, J. A., Willis, A. W., Thibault, D. P., Fortin, Y., Hays, H. D., Mcnair, D. S., et al. (2016). Associations between anticholinergic burden and adverse health outcomes in Parkinson disease. PloS One 11, e0150621. doi:10.1371/journal.pone.0150621
 Davies, E. A., and O'mahony, M. S. (2015). Adverse drug reactions in special populations—the elderly. Br. J. Clin. Pharmacol. 80, 796–807. doi:10.1111/bcp.12596
 Fadare, J. O., Agboola, S. M., Opeke, O. A., and Alabi, R. A. (2013). Prescription pattern and prevalence of potentially inappropriate medications among elderly patients in a Nigerian rural tertiary hospital. Therapeut. Clin. Risk Manag. 9, 115–120. doi:10.2147/TCRM.S40120
 Fadare, J. O., Desalu, O. O., Obimakinde, A. M., Adeoti, A. O., Agboola, S. M., and Aina, F. O. (2015). Prevalence of inappropriate medication prescription in the elderly in Nigeria: a comparison of Beers and STOPP criteria. Int. J. Risk Saf. Med. 27, 177–189. doi:10.3233/JRS-150660
 Fadare, J. O., Obimakinde, A. M., Enwere, O. O., Desalu, O. O., and Ibidapo, R. O. (2019). Physician's knowledge of appropriate prescribing for the elderly-A survey among family and internal medicine physicians in Nigeria. Front. Pharmacol. 10, 592. doi:10.3389/fphar.2019.00592
 Federal Ministry of Health (2016). Essential medicines list Nigeria ed . Editor Federal Ministry of Health and Nigeria. 6th Edn ( Abuja).
 Gbeasor-Komlanvi, F. A., Zida-Compaore, W. I. C., Dare, I. H., Diallo, A., Darre, T. P., Potchoo, Y., et al. (2020). Medication consumption patterns and polypharmacy among community-dwelling elderly in lomé (Togo) in 2017. Curr. Gerontol. Geriatr. Res. 2020, 4346035. doi:10.1155/2020/4346035
 Gerretsen, P., and Pollock, B. G. (2011). Drugs with anticholinergic properties: a current perspective on use and safety. Expet Opin. Drug Saf. 10, 751–765. doi:10.1517/14740338.2011.579899
 Gorup, E., Rifel, J., and Petek Šter, M.2018). Anticholinergic burden and most common anticholinergic-acting medicines in older general practice patients, Zdr Varst . 57,140–147. doi:10.2478/sjph-2018-0018
 Green, A. R., Reifler, L. M., Bayliss, E. A., Weffald, L. A., and Boyd, C. M. (2019). Drugs contributing to anticholinergic burden and risk of fall or fall-related injury among older adults with mild cognitive impairment, dementia and multiple chronic conditions: a retrospective cohort study. Drugs Aging 36, 289–297. doi:10.1007/s40266-018-00630-z
 Holt, S., Schmiedl, S., and Thürmann, P. A. (2010). Potentially inappropriate medications in the elderly: the PRISCUS list. Dtsch. Arztebl. Int. 107, 543–551. doi:10.3238/arztebl.2010.0543
 Hwang, S., Jun, K., Ah, Y. M., Han, E., Chung, J. E., and Lee, J. Y. (2019). Impact of anticholinergic burden on emergency department visits among older adults in Korea: a national population cohort study. Arch. Gerontol. Geriatr. 85, 103912. doi:10.1016/j.archger.2019.103912
 Kiesel, E. K., Hopf, Y. M., and Drey, M. (2018). An anticholinergic burden score for German prescribers: score development. BMC Geriatr. 18, 239. doi:10.1186/s12877-018-0929-6
 Koren, G., Nordon, G., Radinsky, K., and Shalev, V. (2019). Clinical pharmacology of old age. Expet Rev. Clin. Pharmacol. 12, 749–755. doi:10.1080/17512433.2019.1632188
 Lattanzio, F., Landi, F., Bustacchini, S., Abbatecola, A. M., Corica, F., Pranno, L., et al. (2012). Geriatric conditions and the risk of adverse drug reactions in older adults: a review. Drug Saf. 35 Suppl 1 (Suppl. 1), 55–61. doi:10.1007/BF03319103
 Lattanzio, F., Onder, G., La Fauci, M. M., Volpato, S., Cherubini, A., Fabbietti, P., et al. (2018). Anticholinergic burden is associated with increased mortality in older patients with dependency discharged from hospital. J. Am. Med. Dir. Assoc. 19, 942–947. doi:10.1016/j.jamda.2018.06.012
 Liampas, A., Rekatsina, M., Vadalouca, A., Paladini, A., Varrassi, G., and Zis, P. (2020). Pharmacological management of painful peripheral neuropathies: a systematic review. Pain Ther. 
 López-Álvarez, J., Sevilla-Llewellyn-Jones, J., and Agüera-Ortiz, L. (2019). Anticholinergic drugs in geriatric psychopharmacology. 13.
 Lupu, A. M., Clinebell, K., Gannon, J. M., Ellison, J. C., and Chengappa, K. N. R. (2017). Reducing anticholinergic medication burden in patients with psychotic or bipolar disorders. J. Clin. Psychiatr. 78, e1270–e1275. doi:10.4088/JCP.16m11269
 Magin, P. J., Morgan, S., Tapley, A., Mccowan, C., Parkinson, L., Henderson, K. M., et al. (2016). Anticholinergic medicines in an older primary care population: a cross-sectional analysis of medicines' levels of anticholinergic activity and clinical indications. J. Clin. Pharm. Therapeut. 41, 486–492. doi:10.1111/jcpt.12413
 Midão, L., Giardini, A., Menditto, E., Kardas, P., and Costa, E. (2018). Polypharmacy prevalence among older adults based on the survey of health, ageing and retirement in Europe. Arch. Gerontol. Geriatr. 78, 213–220. doi:10.1016/j.archger.2018.06.018
 Naja, M., Zmudka, J., Hannat, S., Liabeuf, S., Serot, J. M., and Jouanny, P. (2016). In geriatric patients, delirium symptoms are related to the anticholinergic burden. Geriatr. Gerontol. Int. 16, 424–431. doi:10.1111/ggi.12485
 Narayan, S. W., Hilmer, S. N., Horsburgh, S., and Nishtala, P. S. (2013). Anticholinergic component of the Drug Burden Index and the Anticholinergic Drug Scale as measures of anticholinergic exposure in older people in New Zealand: a population-level study. Drugs Aging 30, 927–934. doi:10.1007/s40266-013-0111-y
 Ness, J., Hoth, A., Barnett, M. J., Shorr, R. I., and Kaboli, P. J. (2006). Anticholinergic medications in community-dwelling older veterans: prevalence of anticholinergic symptoms, symptom burden, and adverse drug events. Am. J. Geriatr. Pharmacother. 4, 42–51. doi:10.1016/j.amjopharm.2006.03.008
 Nishtala, P. S., Narayan, S. W., Wang, T., and Hilmer, S. N. (2014). Associations of drug burden index with falls, general practitioner visits, and mortality in older people. Pharmacoepidemiol. Drug Saf. 23, 753–758. doi:10.1002/pds.3624
 Nishtala, P. S., Salahudeen, M. S., and Hilmer, S. N. (2016). Anticholinergics: theoretical and clinical overview. Expet Opin. Drug Saf. 15, 753–768. doi:10.1517/14740338.2016.1165664
 Niznik, J., Zhao, X., Jiang, T., Hanlon, J. T., Aspinall, S. L., Thorpe, J., et al. (2017). Anticholinergic prescribing in medicare Part D beneficiaries residing in nursing homes: results from a retrospective cross-sectional analysis of medicare data. Drugs Aging 34, 925–939. doi:10.1007/s40266-017-0502-6
 Nwani, P. O., and Isah, A. O. (2015). Drug prescription patterns in old age:A prospective study of prescribed drugs at hospital discharge. W. Afr. J. Med. 34, 144–149. 
 O'mahony, D. (2020). STOPP/START criteria for potentially inappropriate medications/potential prescribing omissions in older people: origin and progress. Expet Rev. Clin. Pharmacol. 13, 15–22. doi:10.1080/17512433.2020.1697676
 Pereira, K. G., Peres, M. A., Iop, D., Boing, A. C., Boing, A. F., Aziz, M., et al. (2017a). Polypharmacy among the elderly: a population-based study. Rev. Bras. Epidemiol 20, 335–344. doi:10.1590/1980-5497201700020013
 Pereira, K. G., Peres, M. A., Iop, D., Boing, A. C., Boing, A. F., Aziz, M., et al. (2017b). Polypharmacy among the elderly: a population-based study. Rev. Bras. Epidemiol. 20, 335–344. doi:10.1590/1980-5497201700020013
 Rogliani, P., Calzetta, L., Braido, F., Cazzola, M., Clini, E., Pelaia, G., et al. (2018). LABA/LAMA fixed-dose combinations in patients with COPD: a systematic review. Int. J. Chronic Obstr. Pulm. Dis. 13, 3115–3130. doi:10.2147/COPD.S170606
 Saka, S. A., Nlooto, M., and Oosthuizen, F. (2018). American Geriatrics Society-Beers Criteria and adverse drug reactions: a comparative cross-sectional study of Nigerian and South African older inpatients. Clin. Interv. Aging 13, 2375–2387. doi:10.2147/CIA.S176899
 Salahudeen, M. S., Duffull, S. B., and Nishtala, P. S. (2015). Anticholinergic burden quantified by anticholinergic risk scales and adverse outcomes in older people: a systematic review. BMC Geriatr. 15, 31. doi:10.1186/s12877-015-0029-9
 Sevilla-Sánchez, D., Molist-Brunet, N., González-Bueno, J., Solà-Bonada, N., Espaulella-Panicot, J., and Codina-Jané, C. (2018). Prevalence, risk factors and adverse outcomes of anticholinergic burden in patients with advanced chronic conditions at hospital admission. Geriatr. Gerontol. Int. 18, 1159–1165. doi:10.1111/ggi.13330
 Shah, B. M., and Hajjar, E. R. (2012). Polypharmacy, adverse drug reactions, and geriatric syndromes. Clin. Geriatr. Med. 28, 173–186. doi:10.1016/j.cger.2012.01.002
 Slabaugh, S. L., Maio, V., Templin, M., and Abouzaid, S. (2010). Prevalence and risk of polypharmacy among the elderly in an outpatient setting: a retrospective cohort study in the Emilia-Romagna region, Italy. Drugs Aging 27, 1019–1028. doi:10.2165/11584990-000000000-00000
 Tegegn, H. G., Erku, D. A., Sebsibe, G., Gizaw, B., Seifu, D., Tigabe, M., et al. (2019). Medication-related quality of life among Ethiopian elderly patients with polypharmacy: a cross-sectional study in an Ethiopia university hospital. Plos One 14, e0214191. doi:10.1371/journal.pone.0214191
 Welsh, T. J., Van Der Wardt, V., Ojo, G., Gordon, A. L., and Gladman, J. R. F. (2018). Anticholinergic drug burden tools/scales and adverse outcomes in different clinical settings: a systematic review of reviews. Drugs Aging 35, 523–538. doi:10.1007/s40266-018-0549-z
 West, T., Pruchnicki, M. C., Porter, K., and Emptage, R. (2013). Evaluation of anticholinergic burden of medications in older adults. J. Am. Pharm. Assoc. (2003) 53, 496–504. doi:10.1331/JAPhA.2013.12138
 World Health Organization (1993). How to investigate drug use in health facilities: selected drug use indicators. World Health Organization.
 Yoshida, M., Kato, D., Nishimura, T., Van Schyndle, J., Uno, S., and Kimura, T. (2018). Anticholinergic burden in the Japanese elderly population: use of antimuscarinic medications for overactive bladder patients. Int. J. Urol. 25, 855–862. doi:10.1111/iju.13758
 Zhang, X., Zhou, S., Li, X., Zhou, W., Zhou, Y., Cui, Y., et al. (2019). Anticholinergic and sedative medications exposure in older patients: a cross-sectional study. Int. J. Clin. Pharm. 41, 1152–1158. doi:10.1007/s11096-019-00885-5
Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.
Copyright © 2021 Fadare, Obimakinde, Aina, Araromi, Adegbuyi, Osasona and Agbesanwa. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.
OPS/images/fphar-12-580152-t002.jpg
Variable No polypharmacy

Sex
Male 103 (25.8)
Female 145 (36.2)

Age group
65-74 years 158 (39.5)
75 and above 90 (22.5)

Diagnosis count
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Variable Frequency (%) Mean number of Comparison of means p Value
prescribed medicines

Sex
Male 158 (39.5) 40(15) 0.091
Female 242 (60.5) 42(1.5)
Age group
65-74 years 243 (60.8) 41(15) 0.167
75 and above 157 (39.2) 43(15)
Diagnosis count
Low (1-2) 373 (933) 40(1.4) <0.0001%
High (>2) 27 6.7) 6.4(1.2)
Classification by anticholinergic burden score
No burden (ABS = 0) 253 (63.3) 38(1.49) 0,001
Low burden (ABS 1-2) 87 21.7) 43(13)
High burden (3 and above) 60 (15.0) 48(15)
Presence of drugs with anticholinergic effects in prescription
None 253 (63.3) 4.0(1.4) 0,001
Present 147 (36.7) 45(15)
Polypharmacy
No 248 (62)
Yes 152 (38)
Number prescribed drugs with anticholinergic effects
0 253 (63.0)
1 117 (29.4)
2 27 68)
3 3(0.8)

“Indicates statistical significance.
bPolypharmacy is defined as having more than four medications prescribed.
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