[image: image1]Associated adverse health outcomes of polypharmacy and potentially inappropriate medications in community-dwelling older adults with diabetes

		ORIGINAL RESEARCH
published: 16 November 2023
doi: 10.3389/fphar.2023.1284287


[image: image2]
Associated adverse health outcomes of polypharmacy and potentially inappropriate medications in community-dwelling older adults with diabetes
Lvliang Lu1†, Shuang Wang2†, Jiaqi Chen1, Yujie Yang3, Kai Wang1, Jing Zheng2, Pi Guo1, Yunpeng Cai3* and Qingying Zhang1*‡
1Department of Preventive Medicine, Shantou University Medical College, Shantou, Guangdong, China
2Shenzhen Health Development Research and Data Management Center, Shenzhen, Guangdong, China
3Shenzhen Institutes of Advanced Technology, Chinese Academy of Sciences, Shenzhen, Guangdong, China
Edited by:
Eugene Van Puijenbroek, Netherlands Pharmacovigilance Centre Lareb, Netherlands
Reviewed by:
Marios Spanakis, University of Crete, Greece
Maria Giner-Soriano, Fundació Institut Universitari per a la recerca a l’Atenció Primària de Salut Jordi Gol i Gurina (IDIAPJGol), Spain
* Correspondence: Qingying Zhang, qyzhang@stu.edu.cn, Yunpeng Cai, yp.cai@siat.ac.cn
‡ORCID: Qingying Zhang, https://orcid.org/0000-0002-4908-4757
†These authors share first authorship
Received: 28 August 2023
Accepted: 31 October 2023
Published: 16 November 2023
Citation: Lu L, Wang S, Chen J, Yang Y, Wang K, Zheng J, Guo P, Cai Y and Zhang Q (2023) Associated adverse health outcomes of polypharmacy and potentially inappropriate medications in community-dwelling older adults with diabetes. Front. Pharmacol. 14:1284287. doi: 10.3389/fphar.2023.1284287

Aim: This study aimed to identify the association of chronic polypharmacy and potentially inappropriate medications (PIMs) with adverse health outcomes (AHOs) in community-dwelling older adults with diabetes in China.
Methods: A 2-year retrospective cohort study was conducted using 11,829 community-followed older adults with diabetes and medical records from 83 hospitals and 702 primary care centers in Shenzhen, China. Chronic polypharmacy and PIMs were identified from prescription records using Beers’ criteria, and their associated AHO was analyzed using multivariable logistic regression analysis.
Results: The prevalence of chronic polypharmacy and at least one PIM exposure was 46.37% and 55.09%, respectively. The top five PIMs were diuretics, benzodiazepines, first-generation antihistamines, sulfonylureas, and insulin (sliding scale). Chronic polypharmacy was positively associated with all-cause hospital admission, admission for coronary heart disease, admission for stroke, admission for dementia, and emergency department visits. Exposure to PIMs was positively associated with all-cause hospital admission, admission for heart failure (PIMs ≥2), admission for stroke (PIMs ≥3), emergency department visits, bone fracture, constipation, and diarrhea.
Conclusion: Chronic polypharmacy and PIMs were prevalent in older adults with diabetes in Chinese communities. Iatrogenic exposure to chronic polypharmacy and PIMs is associated with a higher incidence of different AHOs. This observational evidence highlights the necessity of patient-centered medication reviews for chronic polypharmacy and PIMs use in older patients with diabetes in primary care facilities in China and draws attention to the caution of polypharmacy, especially PIM use in older adults with diabetes in clinical practice.
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1 INTRODUCTION
According to research conducted in 138 countries with 255 high-quality data sources, China has the highest prevalence of diabetes among people aged over 65 years in the world with 34.1 million patients, accounting for 25.1% of the 135.6 million older adults with diabetes (Sinclair et al., 2020).
Older adults with diabetes often have at least one other chronic disease, such as hypertension, hyperlipidemia, cardiovascular disease, cerebrovascular disease, chronic liver disease, tumors, or chronic respiratory diseases (Wang et al., 2020; Federation, 2022; Ioakeim-Skoufa et al., 2022). Polypharmacy—the use of multiple medications to treat multiple chronic health conditions—is common in older adults with diabetes when clinicians prescribe medications according to the clinical practice guidelines for each chronic comorbidity (Qato et al., 2008; Su et al., 2020; Remelli et al., 2022). According to a systematic review of 173,838 participants, the pooled prevalence of polypharmacy in older patients with type 2 diabetes was 64% (Remelli et al., 2022). In our previous study conducted in outpatient departments in 52 hospitals in Shenzhen, China, we found that the chronic polypharmacy exposure rate ranged from 51% to 55% (Lu et al., 2022).
The risk of potentially inappropriate medication (PIM) exposure in older adults increases by 5.2% with each additional medication added to their medication list (Miller et al., 2017). PIMs are medications that should be avoided in older adults due to the risk of adverse reactions or insufficient evidence of their benefits, especially when safer and equally or more effective therapeutic alternatives are available for the elderly population (BtAGSBCUE, 2019). A meta-analysis of observational studies published between 2002 and 2019 found that the pooled prevalence of PIMs among adults aged 65 years or older in primary care was 33.3% (Liew et al., 2020). In Chinese communities, the prevalence of PIMs ranged from 35.0% to 38.1% (Huang et al., 2020; Li et al., 2021; Su et al., 2022; Tian et al., 2022).
Studies conducted in the Netherlands, Canada, and the United States reported that the prevalence of PIM exposure in older adults with diabetes was 24.9%, 56.1%, and 39.9%, respectively (Gagnon et al., 2020; Nightingale et al., 2021; Oktora et al., 2021). The types and distribution of PIM exposure in older adults with diabetes differed from those without diabetes, as did the amount of medication taken by patients (Gagnon et al., 2020). In our previous study conducted in Shenzhen, China, we found that the prevalence of PIMs in older adults with diabetes ranged from 42% to 45% in outpatient settings (Lu et al., 2022).
Polypharmacy and PIMs have been found to be associated with the incidence of adverse health outcomes (AHO) in older patients, which might be related to drug–drug interactions, side effects of drugs, and reduced physiological functions in older adults, including syncope, dizziness, pain, and emergency department visits (Lohman et al., 2017; Wallace et al., 2017; Davies et al., 2020; Liew et al., 2020; Delgado et al., 2021; Su et al., 2022). However, few studies have examined the patterns of multimorbidity in patients, which are crucial for understanding the iatrogenic exposure to chronic polypharmacy and PIMs, as well as the incidence of AHO (Davies et al., 2020). Our previous research highlighted that the probabilities of exposure and ranking of PIMs in older adults with diabetes, combined with different comorbidities in outpatient visits, were not consistent with chronic polypharmacy (Lu et al., 2022). Considering the significant impact of associated AHO on the health of older adults with diabetes, addressing the issue of chronic polypharmacy and PIMs in older adults with diabetes is of utmost importance in health and drug management (Lohman et al., 2017; Wallace et al., 2017; Davies et al., 2020; Delgado et al., 2021; Su et al., 2022).
It is crucial to study the association between AHO and chronic polypharmacy and PIMs in older adults with diabetes simultaneously. Most studies evaluating the associated AHO of polypharmacy and PIMs were conducted outside China, with implications for different healthcare systems. In this study, we aim to answer two major questions. First, what is the prevalence of chronic polypharmacy and PIMs in older adults with diabetes in the Chinese community? Second, are chronic polypharmacy and PIMs associated with AHO, and is there a dose–response relationship in older adults with diabetes?
2 METHODS
2.1 Data source and study population
This 2-year retrospective cohort study which was accomplished under the guidance of the STROBE checklist used the data on follow-up records of 92,166 diabetic patients registered by community health service centers from the Shenzhen Health Development Research and Data Management Center Database (SHDRDMCD) (Supplementary Table S1). SHDRDMCD also includes medical records of 83 hospitals and 702 primary care centers from 2014 to 2017 in Shenzhen, China. These medical records could entirely reflect each registered patient’s medical institution visits from 2014 to 2017 in Shenzhen, China. Both the diagnostic code and diagnosis name were used for the accurate definition of chronic diseases. The drug name and its unique drug code, frequency, days, and route of administration were combined to embody the prescribed medication. With follow-up records of 92,166 diabetic patients from community health centers and medical records of 83 hospitals and 702 primary care centers, this study could reconstruct the diagnosis and treatment track of older adults with diabetes in Shenzhen, China. An anonymous and standardized medical database was created by assigning a unique identification number to each patient. All the data were checked and imported into the Oracle database by professional platform administrators and medical staff under the supervision of the Shenzhen Municipal Health Commission. According to article No. 32 of the Declaration of Helsinki, the database was approved for research by the Review Committee of the Shenzhen Institute of Advanced Technology, Chinese Academy of Sciences (No. SIAT-IRB-151115- H0084).
The inclusion criteria were confirmed and documented type I and type II diabetic patients who were followed up in 702 community health centers in Shenzhen, China. The included people were aged 65 years or older before 1 January 2015. Older adults with diabetes had two or more medical institution visits and were prescribed at least one medication per visit between the beginning of the cohort (first medical institution visit in 2015) and the end of the cohort (outcomes were observed or 2 years after the start of follow-up). The exclusion criteria were patients who were only prescribed traditional Chinese medicine or Chinese patent medicine at each medical institution visit.
2.2 Polypharmacy definition
None, moderate, and severe polypharmacy were defined as the use of 0–4, 5–9, and ≥10 chronically used drugs, respectively (Masnoon et al., 2017; Organization). Only medication that was used for a long term (defined by the use of drugs for more than 90 days or at least once a month) was investigated. The third level of the Anatomical Therapeutic Chemical (ATC) code was used to calculate the number of different chronic drugs used. Therefore, the use of chronically used drugs with different substances in the same pharmacological subgroup could be considered as the use of one chronically used drug, such as angiotensin receptor blockers (ATC code = C09C). Drugs prescribed for topical treatment, surgical dressing, contrast media, radiopharmaceuticals, and general nutrients, as well as drugs without ATC codes, such as Chinese patent medications, were excluded from the evaluation of polypharmacy. Drug combinations with different third-level ATC codes were defined as two drugs. The definition of chronic polypharmacy exposure was estimated during the inclusion period.
2.3 Potentially inappropriate medication definition
The American Geriatrics Society 2019 Beers Criteria were used to identify PIM exposure (BtAGSBCUE, 2019). Some PIM items could not be evaluated in older adults with diabetes in China for the following reasons. First, some laboratory data that were critical for PIM evaluation were lacking. Second, SHDRDMCD has an inconsistent presentation of drug doses, such as one capsule or one tablet. Third, the concomitant use of drugs in patients cannot be located. Therefore, PIM categories IV and V and parts of categories I, II, and III (Supplementary Table S2) of the Beers Criteria could not be assessed in this study. Some PIM items were not available in the Chinese healthcare system. We formulated a list of 42 PIM items in accordance with the characteristics of the Chinese healthcare system and SHDRDMCD to identify the exposure of PIMs in Chinese communities (Supplementary Table S2). The list also includes the corresponding notes for inclusion and reasons for exclusion of PIM items. We specified the patients’ disease or syndrome by means of the 10th edition of the International Classification of Disease (ICD-10) codes, which required the category II PIM item assessment. PIMs in older adults with diabetes in Chinese communities were stratified into four levels: 0, 1, 2, and 3 or more PIM exposures. The definition of PIM exposure was estimated during the inclusion period.
2.4 Comorbidity definition
Patterns of multimorbidity must be associated with the emergence of chronic polypharmacy and PIMs, as well as their associated AHO in older adults with diabetes. The ATC drug code categories and patterns of multimorbidity in Chinese elderly individuals were consulted for the definition and selection of the investigated chronic disease (Wang et al., 2020; Han et al., 2022). Finally, 10 chronic diseases were selected for adjustment. The corresponding ICD-10 codes are attached to Supplementary Table S3. The earliest diagnoses and ICD-10 codes in SHDRDMCD before the start of the follow-up were accepted for the definition of chronic comorbidities, except for tumors, which were required within 5 years earlier. Comorbidities were presented with or without the chosen disease in addition to diabetes.
2.5 Covariates
Age, systolic blood pressure, diastolic blood pressure, body mass index, fasting blood glucose, 2-h postprandial glucose, and glycosylated hemoglobin were collected as continuous variables prior to the beginning of the cohort. Age was stratified into four groups of 65–69, 70–74, 75–79, and ≥80 years, and BMI was stratified into four groups of <18.5, 18.5–24.0, 24.0–28.0, and ≥28.0 kg/m2. The complications of diabetes were presented with or without the terms of the diagnoses and corresponding ICD-10 codes in SHDRDMCD.
2.6 Associated adverse health outcomes
The AHO included all-cause hospital admission; hospital admission for coronary heart disease, stroke, dementia, and heart failure; emergency department visits; bone fractures; constipation; and diarrhea in this study. The follow-up ended with the first occurrence of AHO or lasted 2 years after the beginning of the cohort. Finally, AHO was collected as a dichotomous variable for analysis.
2.7 Statistical analysis
The prevalence of chronic polypharmacy and PIMs among older adults with diabetes is presented as percentages with 95% CIs. Chi-squared tests were used to compare the categorical variables of the baseline characteristics. The analysis of variance and the Kruskal‒Wallis test were used for continuous variables with and without normal distribution, respectively.
Patients who had a diagnosis or the etiology of hospital admission same as AHO within 6 months prior to the start of the cohort were excluded from the statistical analysis. Univariable and multivariable logistic regression analyses were performed to assess the risk of AHO in older adults with diabetes who were exposed to chronic polypharmacy and PIMs (no exposure to chronic polypharmacy or PIMs as a reference). Multivariable logistic regression analyses were performed for adjusting by including all variables listed in the baseline characteristics. The classification and regression tree methods were used to perform multiple interpolations for missing values of variables. The sensitivity analysis which was used to compare the results of logistic regression before and after multiple interpolations is provided in Supplementary Tables S4, S5. A two-sided α = 0.05 was considered statistically significant. The generalized variance-inflation factors (GVIFs) were applied for a multicollinearity assessment of all variables included for adjusted logistic regression. A GVIF value >10 was considered a strong multicollinearity. All analyses were performed in R 4.1.2 (R Development Core Team).
3 RESULTS
3.1 Baseline characteristics
A total of 11,829 community-followed older adults with diabetes were enrolled in this study, with 53.54% being women (Figure 1). The baseline characteristics of the included population are shown in Table 1. The number of patients who experienced all-cause hospital admission was 4,142 (35.02%), with 784 (6.63%) for hospital admission for coronary heart disease, 677 (5.72%) for hospital admission for stroke, 134 (1.13%) for hospital admission for dementia, 67 (0.57%) for hospital admission for heart failure, 3,110 (26.29%) for emergency department visits, 580 (4.90%) for bone fracture, 932 (7.88%) for constipation, and 167 (1.41%) for diarrhea.
[image: Figure 1]FIGURE 1 | Flowchart of participant selection.
TABLE 1 | Baseline characteristics of included 11,829 community-followed older adults with diabetes.
[image: Table 1]3.2 Prevalence of polypharmacy and associated AHO
The prevalence of chronic polypharmacy in this cohort was 46.37% (95% CI: 45.55–47.19), with 36.45% (35.72–37.18) moderate polypharmacy and 9.93% (9.55–10.31) severe polypharmacy.
The univariable analysis revealed that chronic polypharmacy was associated with the incidence of any AHO. A multicollinearity test of the baseline characteristics of older adults with diabetes showed that none of the GVIF values were greater than 10, suggesting no significant multicollinearity among the variables (Supplementary Tables S6–S14). The results of the sensitivity test indicated that the effect size was stable before and after multiple interpolations (Supplementary Table S4). Multivariable logistic regression analysis revealed that chronic polypharmacy had a positive correlative dose‒response relationship with the incidence of AHO (all-cause hospital admission: moderate: a OR = 1.95, 95% CI 1.76–2.17; severe: 2.86, 2.38–3.43; hospital admission for coronary heart disease: moderate: 2.00, 1.59–2.53; severe: 5.76, 4.28–7.78; stroke: moderate: 2.05, 1.62–2.60; severe: 2.48, 1.78–3.47; dementia: moderate: 1.80, 1.08–3.05; severe: 3.61, 1.84–7.15; and emergency department visit: moderate: 1.38, 1.23–1.55; severe: 1.75, 1.45–2.10; Table 1). However, there was no relevance between chronic polypharmacy and the occurrence of hospital admission for heart failure, bone fracture, constipation, and diarrhea in older adults with diabetes (Table 2).
TABLE 2 | Associated adverse health outcomes of polypharmacy in community-followed older adults with diabetes.
[image: Table 2]3.3 Prevalence of PIMs and associated AHO
The prevalence of at least one PIM exposure in this cohort was 55.09% (95% CI: 54.19–55.99). Among them, 28.04% (27.40–28.68), 14.04% (13.59–14.49), and 12.01% (11.59–12.43) of patients had one, two, and three or more PIM exposures, respectively. When we classified PIMs into drug classes, the top five most commonly used PIMs were diuretics (15.04%), benzodiazepines (13.63%), first-generation antihistamines (11.65%), sulfonylureas (5.86%), and insulin (sliding scale) (5.09%). The specific PIMs identified in this cohort are listed in Supplementary Table S15.
A univariable logistic regression showed that PIMs were associated with any AHO. The sensitivity test presented stable effect sizes (Supplementary Table S5). Multivariable logistic regression revealed that PIMs were positively associated with the incidence of AHO, with a dose‒response relationship (bone fracture: 1 PIM: aOR = 1.82, 95% CI 1.44–2.31; 2 PIMs: 2.13, 1.61–2.81; 3 or more PIMs: 2.73, 2.03–3.67; constipation: 1 PIM: 1.18, 0.97–1.43; 2 PIMs: 1.43, 1.14–1.78; 3 or more PIMs: 2.00, 1.59–2.52; diarrhea: 1 PIM: 1.12, 0.69–1.80; 2 PIMs: 2.70, 1.68–4.34; 3 or more PIMs: 2.78, 1.64–4.73; emergency department visiting: 1 PIM: 1.66, 1.49–1.86; 2 PIMs: 1.99, 1.73–2.28; 3 or more PIMs: 2.92, 2.50–3.40; and all-cause hospital admission: 1 PIM: 1.22, 1.10–1.35; 2 PIMs: 1.38, 1.21–1.57; 3 or more PIMs: 1.62, 1.39–1.87; Table 3). However, PIMs had no impact on the incidence of hospital admission for coronary heart disease and dementia. An increased number of PIM exposures was related to the occurrence of hospital admission for stroke (3 or more PIMs: OR = 1.35, 95% CI 1.03–1.77) and heart failure (2 PIMs: 3.17, 1.13–9.37; 3 or more PIMs: 6.97, 2.60–20.48) (Table 3).
TABLE 3 | Associated adverse health outcomes of potentially inappropriate medications in community-followed older adults with diabetes.
[image: Table 3]4 DISCUSSION
This study provides estimates for chronic polypharmacy and PIM prevalence and their associated AHO in a large, representative sample of community-dwelling older adults with diabetes in China. The prevalence of chronic polypharmacy and PIMs in older adults with diabetes in the Chinese community was 46.37% and 55.09%, respectively. Remarkably, after adjusting for patients’ baseline characteristics and three complications of diabetes, as well as ten comorbidities, PIM exposure was associated with the incidence of bone fracture, constipation, diarrhea, emergency department visits, all-cause hospital admissions, and hospital admissions for stroke and heart failure in older adults with diabetes. In contrast to PIM use, chronic polypharmacy was associated with the incidence of all-cause hospital admissions, emergency department visits, and hospital admissions for coronary heart disease, stroke, and dementia.
The prevalence of chronic polypharmacy among older adults with diabetes in Chinese communities was 46.37%, indicating that it was an un-neglected issue in the management of polypharmacy. Only chronically used medication and the third level of the ATC codes that were applied may partly explain the lower prevalence of polypharmacy than in previous studies of polypharmacy prevalence among older adults with diabetes around the world (Remelli et al., 2022). A 5-year repeated cross-sectional study showed that the change in polypharmacy prevalence was smaller in older adults with diabetes than in middle-aged patients, which might be related to the steady type and number of chronic diseases in older adults with diabetes (Oktora et al., 2021). Assessing the prevalence of chronic polypharmacy will be more suitable for older adults with diabetes. We accurately assessed the prevalence of iatrogenic chronic polypharmacy of older adults with diabetes in the Chinese community as 46.37% with the medical records of 83 hospitals and 702 primary care centers documented in SHDMDRCD.
The 55.09% prevalence of PIMs is also an urgent concern in the health and medication management of older adults with diabetes in China. With SHDRDMCD and 39 out of 42 PIM items in the 2019 Beers Criteria, this study provides a complete representation of the iatrogenic PIM exposure rate in community-dwelling older adults with diabetes in Shenzhen, China. The prevalence of PIMs in this study is significantly higher than those of existing cross-sectional studies in the Netherlands (24.9%) and the United States (39.9%) but is similar to the retrospective cohort study conducted in Canada (56.1%) (Gagnon et al., 2020; Nightingale et al., 2021; Oktora et al., 2021). It must be related to the fact that only 24 PIM items of the 2015 Beers Criteria were evaluated in 60 community pharmacies in the Netherlands, and 40 PIM items of the 2019 Beers Criteria were evaluated in an emergency department in the United States. Similar to this study, all accessible healthcare facilities were evaluated in a retrospective cohort study in Quebec, Canada. This indicates that iatrogenic PIM exposure in older adults with diabetes could exceed 50%.
In older adults with diabetes, inappropriate medication was associated with an increased risk of cardiovascular disease, stroke, dementia, gastrointestinal autonomic dysfunction, and osteoporosis (Ling et al., 2000; Cukierman-Yaffe et al., 2009; Cavender et al., 2015; Pan et al., 2019; Gerontology NCo et al., 2021). The health status of older adults with diabetes will be seriously affected once they are hospitalized for coronary heart disease, heart failure, dementia, stroke, bone fracture, constipation, and diarrhea (Cukierman-Yaffe et al., 2009; Cavender et al., 2015; Gilbert and Pratley, 2015; Pan et al., 2019; Gerontology NCo et al., 2021). In response to such a high prevalence of chronic polypharmacy and PIMs in older adults with diabetes, it was critical to investigate whether it would cause a negative impact on the patient’s health.
Importantly, this study simultaneously investigates the relationship between exposure to chronic polypharmacy and PIMs with AHO. A systematic review summarized that evidence of adverse drug events, falls, bone fractures, gastrointestinal symptoms, and circulatory disease in older individuals exposed to polypharmacy was inconsistent or contradictory (Davies et al., 2020). The same phenomenon could be observed in studies concentrating on PIMs (Liew et al., 2020; Weir et al., 2020; Bories et al., 2021). Considering that different probabilities and inconsistent rankings of exposure to chronic polypharmacy and PIMs in older adults with diabetes combined with different chronic comorbidities and increasing exposure to polypharmacy increased the probability of PIM exposure, we presumed that separately exploring the AHO of polypharmacy and PIM exposure would uncover the real evidence (Miller et al., 2017; Lu et al., 2022). To avoid confounding factors, people who suffered from the investigated AHO within 6 months before the start of the follow-up were excluded from the corresponding analysis. Ultimately, with SHDRDMCD, we found different associated AHO between exposure to chronic polypharmacy and PIMs in older adults with diabetes. Compared with chronic polypharmacy, PIMs were associated with more AHO-like bone fractures, constipation, and diarrhea, in older adults with diabetes. This study suggests that more attention should be paid to the substitution or withdrawal of PIMs in older adults with diabetes in clinical practice and drug management to reduce AHO.
Optimization of the drug list concerning chronic polypharmacy and PIMs in clinical practice should pay more attention to the comorbidity of patients and possible AHO. The risk of all-cause hospital admission and emergency department visits, which are commonly explored in existing studies, could not provide specific adverse health impacts of exposure to chronic polypharmacy and PIMs, regardless of the angle of the clinical practitioner or patient. The results of this study could serve as a basis for a drug-list review to avoid excessive blood glucose fluctuations due to drug‒drug interactions and a high risk of bleeding, which might lead to hospital admission for dementia, stroke, and coronary heart disease. For example, repaglinide may enhance and/or prolong the hypoglycemic effect of repaglinide and, thereby, increase the risk of hypoglycemia when combined with clopidogrel, ketoconazole, and angiotensin-converting enzyme inhibitors (Plosker and Figgitt, 2004; Takayama et al., 2021). The combination of acarbose and warfarin will increase the risk of bleeding by increasing the international normalized ratio of prothrombin (Dash et al., 2018). Replacement or withdrawal of drugs by reviewing the possible risk of AHO in older adults with diabetes who were exposed to PIMs was practical. For example, short-acting insulin and sulfonylureas predispose patients to hypoglycemia, which can increase the risk of falling and, thus, fracture (BtAGSBCUE, 2019). Precise indications for possible AHO of chronic polypharmacy and PIMs are important in optimizing treatment.
5 PRACTICAL IMPLICATIONS
This observational study highlights that chronic polypharmacy and PIMs were prevalent in community-dwelling older adults with diabetes. The study’s findings contribute to improving the awareness among primary healthcare workers regarding the AHO of polypharmacy and PIMs use in older adults with diabetes. The quantity of medications and the utilization of PIMs may serve as significant mediators for AHO, making them valuable indicators for primary healthcare workers to periodically review the medication needs of older patients with diabetes.
Patient-centered medication review was required in disease management for older adults with diabetes regarding chronic polypharmacy and PIM use in primary care facilities in China. Many specialty clinics may add new drugs to address specific issues without fully considering the comprehensive health status of older diabetes patients and their existing medication regimens for other chronic conditions. Since the widespread adoption of disease management for older adults with diabetes in primary care facilities in China, medication reviews for older patients with diabetes are limited to the antihyperglycemics they are currently taking (Li et al., 2017). Interventional studies aiming to optimize prescriptions for chronic polypharmacy and PIM use in older adults with diabetes in primary care facilities in China are also warranted.
6 STRENGTHS AND LIMITATIONS
The strengths of our study are listed herein. A large-sample community-followed cohort of older adults with diabetes and SHDRDMCD covering medical records of 83 hospitals and 702 primary care centers in Shenzhen, China, were available. Three out of 5 categories of the 2019 Beers Criteria (including 39 out of 42 PIM items) were investigated. Only chronically used drugs were calculated for chronic polypharmacy assessment. The associated AHO of exposure to chronic polypharmacy and PIMs was explored simultaneously. The dose‒response relationship between AHO and chronic polypharmacy and PIMs was studied. To reduce the potential bias of the results of this study, the following limitations were unsettled. Categories IV and V of the 2019 Beers Criteria were not evaluated due to a lack of some laboratory data and information on the concurrent use of drugs. Older adults with diabetes who did not use any drugs or only used Chinese patent medicine were excluded from this study, which might lead to an overestimation of the prevalence of PIMs. Patients’ adherence could not be evaluated with an electronic medical record, which might overestimate or underestimate the risk of AHO in older adults with diabetes who are exposed to chronic polypharmacy and/or PIMs. The prevalence of chronic polypharmacy in this study was not comparable among studies with the definition of only the number of drugs or the fourth and fifth ATC levels. Finally, the incidence of hospital admission for heart failure and dementia was low during the 2-year follow-up, which might affect the power of the test.
In conclusion, chronic polypharmacy and PIMs were prevalent in older adults with diabetes in Chinese communities. Iatrogenic exposure to chronic polypharmacy and PIMs is associated with a higher incidence of different AHO. This observational evidence highlights the necessity of patient-centered medication reviews for chronic polypharmacy and PIM use in older patients with diabetes in primary care facilities in China and attracts attention for the caution of polypharmacy, especially PIM using in older adults with diabetes in clinical practice.
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