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Objective: The aim of the study was to characterize drug prescription patterns in elderly patients hospitalized in acute wards as a function of cognitive status and staff training.Methods: We recorded clinical parameters reflecting health status and drug prescriptions at admission, during hospital stay, and at discharge before and after a short staff training on the needs of aged cognitively impaired patients. Participants aged 65 and older had a Mini-Mental State Examination (MMSE) score ≥16. The number of prescriptions, sedative and anticholinergic load, and drug–drug interactions were evaluated. Of the 116 older patients analyzed, 59 patients were cognitively impaired, and 57 were cognitively normal with an MMSE value > 24. Fifty-nine patients (28 CN, 31 CI) were assisted by the hospital health staff after training.Results: Participants presented a widespread polypharmacy. Cognitively impaired patients received more prescriptions, more inappropriate prescriptions, had a greater sedative load, and were exposed to more interactions. Staff training had no effect on the prescription pattern.Conclusion: The results suggest that hospitalized cognitively impaired patients are overprescribed psychotropic drugs and have an excessive sedative and anticholinergic load. Interventions designed to improve dementia care practices in health staff that are not also designed to manage drug polypharmacy do not modify prescription patterns.Keywords: aging, cognitive impairment, drug appropriateness, sedative load, anticholinergic load, drug interactions
1 INTRODUCTION
The presence of co-morbid chronic illnesses and disability makes elderly patients more vulnerable to adverse events and adverse drug reactions during hospitalization, lengthening their stay in the hospital (Marengoni et al., 2013; Dupouy et al., 2013). Indeed, acute-care hospitalization carries for elderly patients the threat of decreased functional independence, indicating the importance of the identification of at-risk older adults to prevent such a negative outcome (Loyd et al., 2020).
Moreover, the healthcare staff is not always prepared to deal with patients when comorbidity is associated with cognitive impairment and with the presence of behavioral disturbances such as agitation and delirium, conditions frequently not recognized and not properly managed (Morandi and Bellelli, 2020; Lauretani et al., 2020). Indeed, most hospital health staff do not have sufficient psychogeriatric skills despite the great proportion of hospitalized elderly patients with psychiatric disturbances (Wald et al., 2006; Reynolds et al., 2022).
From a general point of view, healthcare staff who care for aged adults are challenged by an overflood of patients with dementia, but only a small minority of seniors are being screened for it (Ingelfinger, 2020). Therefore, it is important to use the available resources to develop person-centered, dementia-friendly care. In the Italian Dementia Friendly Hospital Project, we recorded a series of clinical parameters reflecting the health status and the drug prescriptions during hospital stays before and after a brief (5 h frontal teaching) staff training (Rosi et al., 2023), focusing on improving the management of elderly patients, in particular those with cognitive impairment. The results (Allegri et al., 2022) suggested that the training could improve outcomes for hospitalized older adults with cognitive impairment. In the present article, we report another aspect of hospital care in an extended series of patients, that is, the drug prescription attitude toward over 65 years old patients. Moreover, in the present study, the research on drug prescriptions was extended to the prescriptions at admission and at discharge.
2 METHODS
2.1 Study design and population
Patients aged 65 and older admitted to the General Medicine, Surgery, Cardiology, and Orthopedics Units of the Civic Hospital of Vigevano (Italy) between 1 October 2018 and 31 August 2019 were identified daily from the hospital admission list. Study participants were enrolled within 48 h of admission. Inclusion criteria were patients aged 65 and older with a Mini-Mental State Examination (MMSE) score equal to or higher than 16. Individuals unable to speak Italian or with an MMSE score lower than 16 were excluded because they were considered unable to provide informed consent (Del Signore et al., 2023).
The study was approved (protocol number P-20180060958) by the Ethics Committee of IRCCS Policlinico San Matteo, Pavia, Italy. Written informed consent was obtained from all participants. Participants with an MMSE score ≥16 but ≤24 were considered cognitively impaired. The study population was recruited using a matching-group design to match subjects of the control group with those of the intervention group in terms of age, gender, comorbidity, and cognitive and functional status. We recruited a control group of older adults before implementing the health staff training and an intervention group of older adults after the health staff training. In both the control and intervention groups, we divided the sample into older adults with no cognitive impairment (cognitively normal, CN) and older adults with cognitive impairment (cognitively impaired, CI). After matching, the recruited sample was composed of a total of 116 older patients allocated in four groups, as detailed in Table 1, which shows the demographic characteristics of the sample.
TABLE 1 | Demographics of the study population.
[image: Table 1]As detailed elsewhere (Allegri et al., 2022), participants were evaluated within 48 h of admission and at discharge with the MMSE Barthel Index and Hospital Anxiety and Depression Scale by a team of neuropsychologists. The MMSE was assessed as adapted and normed for age and education in the Italian population (Measso et al., 1993) (range 0–30; normal range >24).
We collected the following information for each subject: current and remote pathological history, diagnosis of dementia prior to and/or during the hospitalization, delirium, and behavioral disorders. In addition, we calculated the Charlson comorbidity index for each subject. Finally, we collected 1) the prescriptions registered at hospital admission from the medical records and an interview of the patients or of their proxy routinely performed by the hospital staff; 2) all the prescriptions for each patient during the hospital stay that were registered every day according to the usual practice; 3) the prescriptions recommended on the discharge form. While the data on the clinical outcome of the patients followed by the trained healthcare staff (Allegri et al., 2022) and the analysis of the training information persistence (Rosi et al., 2023) have already been published, the data on the prescriptions at admission, during the stay in hospital and at discharge, originally collected as hand/computer written documents, were transcribed on an MS Excel file (during 2023) and analyzed starting on September 2023.
Because a preliminary analysis found no differences in the prescription rate/quality between the groups of patients followed by trained versus untrained hospital staff, the patients were divided into two groups based solely on their cognitive status (Table 1).
2.2 Health staff training
Health staff training has been described in detail elsewhere (Rosi et al., 2023; Allegri et al., 2022). In brief, the training consisted of a 5-h course. Four 1-hour modules were focused on clinical aspects (detection of signs and symptoms of cognitive impairment, management of behavioral and psychological symptoms of dementia (BPSD) and delirium, interaction with patients, and recognition of specific needs). One module was focused on the impact of drug treatments on patients’ cognitive and functional status.
2.3 Drug prescription analysis
Drugs were classified according to the Anatomical Therapeutic Chemical (ATC) code, and data were collected in an ad hoc created database. Prescriptions were analyzed for appropriateness, sedative load, anticholinergic load, and potential interactions.
2.3.1 Number of drugs/day and appropriateness of the prescription
Patients received various drugs during their hospital stay, which in both number and identity during the whole period of stay. The varied mean number of drugs prescribed every day for each patient was calculated from the medical records, extracting the number of days that each drug was administered and then correcting for the total length of stay according to formula (1):
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Minimum and maximum values were calculated for each patient, considering the minimum and maximum number of drugs contemporaneously delivered in a single day. In the case of drug prescriptions at admission and at discharge, it was assumed that all the drugs indicated were administered daily unless otherwise indicated in the form.
The appropriateness of the prescription was analyzed using the Beers criteria (American Geriatrics Society Beers Criteria® Update Expert Panel, 2023). In the case of molecules available on the Italian market but not included in the American Geriatrics Society list of medications, the drug was evaluated (i.e., in terms of class, pharmacokinetics) and classified by the team of pharmacologists (S. P., C. L., S.G. among the authors). When applying the Beers criteria, specific care was taken regarding the diagnosis of the patient and the dose prescribed.
2.3.2 Laxatives, intravenous drips, and food supplements
Laxatives, such as senna extract, lactulose, mannitol, and Movicol, were included in the list of prescriptions if used on a regular basis.
Intravenous glucose, sodium, and potassium chloride used to maintain hydration and balance the patient after a medical procedure or on an as-needed basis were not included in the prescriptions; generic multivitamin preparations or other food supplements were also not included.
2.3.3 PPI and prokinetics
PPI and prokinetics prescriptions were considered appropriate if used in patients at risk for ulcers, and low doses of PPIs for patients treated with aspirin for cardiovascular secondary prevention were also considered appropriate. Metoclopramide and alizapride were considered inappropriate, while domperidone was accepted due to the poor blood–brain barrier crossing.
2.3.4 Cardiovascular drugs
While a flecainide prescription is considered inappropriate in the Beers criteria, we considered it appropriate because the prescriptions were written by a cardiologist to control arrhythmia episodes in monitored patients. ACE inhibitors were considered appropriate after checking the potential interactions with other drugs active on the renin–angiotensin–aldosterone system (RAAS) and with potassium-sparing diuretics. Doxazosin was considered appropriate only if prescribed to male patients.
2.3.5 Psychotropic drugs
Haloperidol, as well as other neuroleptics, were considered inappropriate. Benzodiazepines were considered inappropriate unless a specific motivation was present.
2.4 Sedative load (SL) definition
SL was calculated for each subject according to a published model (Linjakumpu et al., 2003). Drugs were rated from 0 to 2, with level 0 indicating no sedative activity (Groups 3 and 4) and level 2 (Group 1) indicating an elevated sedative activity. The sedative load scores relative to each drug simultaneously taken by the patient were summed up to obtain the total score.
2.5 Anticholinergic load (AL) definition
The AL was calculated according to the scoring system of the Anticholinergic Drug Scale (Carnahan et al., 2006). Drugs are rated from 0 to 3, with level 0 indicating no anticholinergic activity and level 3 indicating an elevated anticholinergic activity. The anticholinergic scores relative to each drug simultaneously taken by the patient were summed up to obtain the total score.
2.6 Drug interactions
Drug interactions were evaluated using the Drug Interactions Checker program (www.drugs.com/drug_interactions.html) and, if needed, were further checked by the pharmacologist team.
2.7 Statistical analyses
Mean and standard deviation were calculated for each variable.
We first performed a series of one-way ANOVAs to evaluate the equivalence of the intervention and control groups on some demographic variables (age and years of education) and some baseline characteristics at admission (MMSE and CCI). The chi-square test was used to evaluate the gender equivalence across groups. To evaluate the effect of the dementia-friendly intervention, a repeated-measures analysis of variance (ANOVA) 2 (cognitive status: CI vs. CN) X 2 (groups: intervention vs. control) was conducted on the mean number of prescribed drugs/day. Once the lack of effect of the training intervention on the prescription rate was observed, the following analyses were done on the two groups divided based on the cognitive status. To test interactions, post hoc pairwise comparisons were performed using Student’s t-test following one-way ANOVA, considering p < .05 as the threshold of statistical significance. The chi-square test was used to evaluate the frequency of N-class drug use. A bivariate analysis based on Pearson’s r correlation was used to explore the relationship between some of the considered characteristics.
3 RESULTS
The cognitively normal and cognitively impaired subgroups presented a significant difference in the MMSE values, as per the protocol, and in years of education, as has been frequently observed in groups of CI subjects. In addition, the number of comorbidities was higher (t (114) = 2.020, p = 0.03) in cognitively impaired subjects than in CN subjects.
Participants presented widespread polypharmacy, receiving, on average (whole sample), more than six drugs/day (not shown). Both the mean number of drugs prescribed/day and the maximum number of drugs received per single day of hospitalization were significantly higher in the cognitively impaired patients than in the cognitively normal subjects (Table 2). The evaluation of the maximum number of drugs taken in a day was based on the daily hospital records. The average number of daily drug prescriptions was similar throughout the groups at admission and at discharge.
TABLE 2 | Mean number of drugs/day (and minimum–maximum range during hospitalization).
[image: Table 2]3.1 Correlations between drug use, age, and comorbidity
When working on the data obtained on the use of drugs before hospital admission, age did not correlate with the number of prescriptions either in the whole sample (r = −0.016; p = 0.86) or in the subgroups within the age range of the investigated patients (66–94 years). Not surprisingly, the subjects who had a higher number of comorbidities in addition to the illness for which they were hospitalized received more prescriptions (whole sample, r = 0.45; p = 0.001), and this was also true when examining CN (r = 0.51, p = 0.001) and CI (r = 0.38, p = 0.003) patients separately.
Similar results were obtained by examining the data during the period of stay in the hospital. The subjects who had a higher number of comorbidities received more prescriptions [whole group: r = 0.36; p < 0.001; CN: r = 0.44, p = 0.001; CI: r = 0.28, p = 0.0028]. The general picture did not change when examining the data at discharge from the hospital.
3.2 Most prescribed drugs
From a general point of view, the first three ATC classes (A, alimentary tract and metabolism; B, blood and blood-forming organs; and C, cardiovascular system) were the most represented, totaling altogether between 63.5% and 78.9% of all prescriptions. Among the other ATC classes, the N class was the next most prescribed and was more represented in the cognitively impaired patients in all three periods (at admission, during the stay in hospital, and at discharge), as detailed further.
As far as the use of individual drugs, among the prevalent ones, furosemide was prescribed to more than half of the patients (56.9%); enoxaparin (37.0%), acetaminophen (31.0%), and bisoprolol (30.2%) were also very frequently prescribed (around one in every three patients); followed by acetylsalicylic acid (22.4%), mainly used for secondary prevention following cardiovascular and cerebrovascular events. Proton pump inhibitors were the champions; indeed, the number of prescriptions as a class was 104, corresponding to 89.7% of all patients.
3.3 Use of psychotropic drugs
The number of prescriptions of psychotropic drugs in cognitively impaired patients was almost double that given to cognitively intact patients in all three periods of observation, as shown in Table 3.
TABLE 3 | Prescriptions of psychotropic drugs at admission, during hospitalization, and at discharge.
[image: Table 3]During the hospital stay, the number of N-class drugs prescribed to the patients was higher than at admission or at discharge, both in cognitively normal and cognitively impaired patients.
As shown in Table 3, CI patients received altogether twice as many prescriptions of drugs belonging to the ATC group N, used as hypnotics, anxiolytics, antidepressants, antipsychotics, antiepileptics, and opioid analgesics. Among psychotropic drugs, benzodiazepines as a class held the highest ranking (30.5% of the listed prescriptions in the CI group).
During the hospital stay, the use of psychotropic drugs was higher than the admission values (both as number of prescriptions and number of patients receiving at least 1 N-class drug prescription) both in CI and in CN patients (with increments in the number of prescribed N-class drugs ranging from +38% to +89%). At discharge, the use of psychotropic drugs returned to values comparable to those observed at admission in the respective group.
The numbers of drugs given to control delirium or agitated behavior (as indicated by treatment with an antipsychotic or a benzodiazepine not lasting more than 2 days) were too small for a statistical comparison; however, it should be noted that CN patients received three such prescriptions altogether while CI patients received six.
3.4 Sedative and anticholinergic load
CN patients had a lower sedative load (SL) than CI patients (Table 4). During the hospital stay, the CI patients had a significantly higher mean SL value, and the maximum SL reached a very high value of 10. Moreover, during the inpatient period, the average calculated SL values were higher both in CN and CI patients than the values at admission and at discharge (see Table 4).
TABLE 4 | Sedative and anticholinergic load.
[image: Table 4]Considering the anticholinergic load, the table shows that CN patients had a lower mean value than CI patients at admission and during the hospital stay period. The trend was present but not significant at discharge. The average anticholinergic load was higher during the hospital stay than at the admission level. In addition, the anticholinergic load at discharge trended toward higher values than at admission. When considering the number of patients with at least one SL or AL, a significant difference was observed in the case of the cognitively impaired patients for SL at admission and at discharge, but it did not reach the significance threshold during the hospital stay and not in the case of AL in any of the three periods. This observation suggests that the number of sedative and anticholinergic drugs/patient was the major contribution to the difference rather than the number of patients treated.
Notably, no prescriptions of drugs belonging to the antidementia or to the nootropic class were found in the whole sample, although half of the sample had cognitive problems. In addition, prescriptions for cerebrovascular drugs were almost absent.
3.5 Potentially inappropriate prescriptions (PIPs)
The CI group (who presented a higher number of prescriptions of psychotropic drugs) than the CN patients had, during their hospital stay, more PIPs, calculated as percentage of prescriptions (18.6 vs. 11.4), mean PIPs per patient (2.02 vs. 1.07 p = 0.001), and numbers of patients presenting at least one (52 vs. 35) and more than three PIPs (16 vs. 6). It should be noted that psychotropic drug prescriptions were not the only inappropriate prescriptions. As expected, a positive correlation was observed examining the whole sample between the number of prescriptions and the PIPs (as an example: Pearson’s r = 0.54, p < 0.001 during the inpatient period).
3.6 Drug–drug interactions and interactions with food
Several interactions of potential clinical interest were observed. The absolute number of major interactions was higher in all three periods of observation in CI patients (B: 25; H:86; D:47) than in CN patients (B: 11; H:64; D:28). The combined number of interactions was (major + moderate + minor) higher during the hospital stay than at admission in both CN (+87%) and CI (+150%) patients. The average number of interactions/patient in the whole sample was 6.3 at admission, 11.9 during the hospital stay, and 7.9 at discharge. The percentage of major interactions ranged from 3.5% (CN at admission) to 10.0% (CI during hospital stay). Finally, several food/drug interactions were present (ranging from 147 to 190), and therapeutic duplications peaked during the hospital stay period (127, considering both CI and CN patients). However, none of these differences, when calculated as mean interactions/patient, was significant when comparing CN and CI patients. As expected, a positive correlation for the whole sample was observed between the number of prescriptions and the interactions (as an example: major interactions: r = 0.34, p = 0.001; moderate interactions r = 0.65, p < 0.001; minor interactions: r = 0.31, p < 0.001 during the inpatient period).
4 DISCUSSION
The most relevant results are that CI patients received more psychotropic drugs and had higher sedative and anticholinergic loads. From a general point of view, the data are in line with those reported at the population level by Christensen et al. (2019) in older adults (>60 years).
In terms of the frequency of use of specific drug classes, we observed mostly alimentary tract and metabolism, blood and blood-forming organs, and cardiovascular drugs without significant differences between groups. PPIs held the number one rank in both groups, as was also noticed in a previous study (Allegri et al., 2017).
In addition, we observed that psychotropic drugs had a higher prevalence in the CI patients in all three periods considered, that is, at admission, during the hospital stay, and at discharge. The overuse of these drugs in the CI patients was evident during the hospital stay; 22/57 (39%) of the CN patients and 38/59 (64%) of CI patients received them (see Table 3 for the other periods). The data are in line with the concept that cognitive impairment represents the main risk factor for psychotropic drug use in hospitalized older patients and the frequent association of neuroleptic drugs when a dementia diagnosis is present (Arnold et al., 2017). Special attention to the possibility of deprescribing is required by physicians providing post-acute care (American Geriatrics Society Beers Criteria® Update Expert Panel, 2023; Conti et al., 2021; Rubin, 2023). We observed that at least in some cases (consulting the daily logs), the use of neuroleptics was limited to 1–2 days. However, in several other cases, the treatment was prolonged.
It should be noted that during the hospital stay, psychotropic drugs were more represented in the cognitively impaired patients irrespective of the training of the hospital staff (not shown), indicating that the training had favorably modified other patient and staff parameters (Allegri et al., 2022; Rosi et al., 2023) but did not affect the prescription attitude.
In line with the above observations, the average sedative load (Table 4) of CI patients was higher than that in CN patients in all the periods of observation (averaging from +77% to +155%). The anticholinergic load was significantly higher in CI patients at admission and during hospital stay (respectively +73% and +58%), while it was not statistically different at discharge. As in the case of the sedative load, the anticholinergic load was higher during the hospital stay than at admission.
The use of drugs with anticholinergic properties in elderly patients was found to be associated with cognitive and functional decline (Brombo et al., 2018). Lattanzio et al. (2018) reported data on a sample of 817 geriatric patients, warning that an anticholinergic burden (ACB) at discharge has negative prognostic implications. This concept of the negative impact of ACB is further stressed by data (D'Alia et al., 2020) showing that the ACB score at discharge may predict mortality among older patients with low hand grip strength. Moreover, Pasina et al. (2020) suggested that in the case of several drugs (e.g., quetiapine, olanzapine, paroxetine, and promazine) for which alternatives are available, the therapy should be optimized, and the anticholinergic burden decreased. An article on more than 19,000 initially healthy older people warned of the increased risk of incident dementia and stroke associated with anticholinergic exposure (Lockery et al., 2021), strengthening once more the importance of actively controlling the ACB in elderly patients. In a study on anticholinergic drug use and risk of mortality, specifically for people with dementia (based on an observation of 25,418 patients in Northern Ireland), McMichael et al. (2021) found that a higher anticholinergic burden was associated with significantly higher mortality rates, further stressing the importance of reducing the anticholinergic burden. The negative impact of anticholinergic medications has been recently further underscored by Smith and Fligelstone (2024) and also by Rodríguez-Ramallo et al. (2024), who suggested guidance for deprescription of anticholinergic/sedative medications.
In light of these considerations, the fact that mean cholinergic loads at discharge are greater than those at admission suggests the need for action.
Higher scores on the Drug Burden Index (that recapitulates the sedative and anticholinergic load) are associated with worse clinical outcomes and functional impairment in various domains, including cognition (Liu et al., 2024).
We did not find any prescription of nootropics and antidementia drugs. On the other hand, of the 59 patients classified as CI, only six (10.0%) had a diagnosis of dementia or were classified as CI prior to or during the hospitalization, indicating that in 90% of the cases, this is a neglected and untreated condition. The undertreatment of cognitive impairment is consistent with a previous study (Allegri et al., 2017) on the non-hospitalized population residing in Vigevano. Literature data (Garcia et al., 2023) suggest that in other contexts, the percentage of patients with untreated mild AD ranges from 9% to 26%, which is a much lower proportion. An overview of the Italian situation based on administrative data is offered by Ippoliti et al. (2023). The data comparing the AD prevalence with the prevalence treatment use show a gap that becomes larger as age increases, suggesting undertreatment levels around and higher than 60% for >75-year-old patients. The importance of diagnosing dementia in older people in the general hospital is also underscored at the international level (Sommerlad et al., 2019). The undertreatment of dementia contrasts with recent literature, underscoring the value of the approved treatments (Zuin et al., 2022; Lombardi et al., 2022). It should also be stressed that a Japanese study (Suzuki et al., 2020) has shown that the use of antidementia drugs reduces the risk of potentially inappropriate medication use, in particular, psychotropic drugs. Therefore, the lack of treatments for cognitive deficits may also impact other health-related parameters.
The combined effects of a greater number of prescriptions and an increased sedative and anticholinergic load contributed to the higher frequencies of PIPs in CI patients than in CN patients. The frequency of patients presenting at least one PIP was higher in the CI group during the stay in hospital (CI: 52/59 (88%) vs. CN: 35/57 (61%) patients). In the other periods, the values in the CI group were higher than in CN patients, but the difference did not reach statistical significance. In general, the number of PIPs, as well as the number of drug–drug and drug–food interactions, was correlated to the number of prescriptions. PIP frequency was not different from our previous study on nursing home patients (Allegri et al., 2017) and in line with the literature, although higher values were recorded. On the other hand, the published data reveal a certain degree of heterogeneity that may be explained by several factors, including the specific criteria of appropriateness and updates used over time, the setting (community, hospital, nursing home), and the inclusion criteria (age, comorbidity, polypharmacy). In particular, Onder et al. (2003), using the 2003 Beers criteria, reported that 28.6% of 5,142 patients received at least one or more inappropriate drugs and 5.6% received two or more during their hospital stay. Those values are definitely lower than the ones we observed in our whole sample of patients (61.4% for one or more PIPS and 10.5% for three or more in hospitalized CN patients).
In another study on six European hospitals with a total of 900 patients, the percentage of patients receiving at least one PIP ranged from 22.7% to 77.3% according to the site and the criteria adopted (Corsonello et al., 2009). In the cited study, the data on PIPs using the 2003 Beers criteria ranged from 22.7% to 43.3%, depending on the hospital considered.
Jungo et al. (2021) recently studied the utilization of potentially inappropriate medications (PIM) in older adults using electronic health records from seven hospitals/medical centers in Massachusetts (2007–2014, a very large database of hundreds of thousands of patients). Participants were older than 65 years and presented multimorbidity and polypharmacy. Using the American Geriatrics Society 2019 version of the Beers criteria, the authors found that more than 69% of the patients assumed at least one PIM, a percentage near the one we observed in our sample of patients with similar characteristics. The role and frequency of PIPs are also underscored in a recent investigation on nearly three million Danish hospital patients, pointing to the association with adverse outcomes (Rodríguez et al., 2022).
Our study was done on a small cohort, although the selected sample and relatively small numbers may represent a significant proportion of the patients. On the other hand, the comparison between CI and CN patients balanced most of the confounding variables in our study, suggesting that the differences between the two groups were real and associated with cognitive impairment. Notably, in our experience, the number of PIPs increased during the hospital stay in both CI and CN patients, likely due to the increased therapy intensity, and was like baseline at discharge (with a trend toward increased values), indicating that the hospital did not put in action interventions meant to reduce PIM in the elderly patients.
While some of the determinants of PIPs are emerging (age, comorbidity, number of prescriptions, cognitive status, and socioeconomic status), it is still uncertain what the benefits of reducing them will be. Indeed, Pazan et al. (2021), examining 1998–2019 articles on the relationship between drugs and frailty, commented that the data are inconclusive and that randomized clinical trials on this topic are needed. Notably, within this context, Ie et al. (2020) designed a protocol to determine whether medication optimization in elderly inpatients can improve clinical outcomes. Within this context, Mangin et al. (2018) published a position statement and 10 recommendations to reduce inappropriate medication use and polypharmacy. On the other hand, a trial using a computerized decision support tool for a comprehensive drug review of older people with polypharmacy showed a limited impact (Rieckert et al., 2020), indicating that more experience is needed and that a patient-tailored perspective and teamwork may be important.
Studies on improving the quality of medication use and medication safety are important priorities for prescribers, as well as non-drug-based approaches for behavioral disturbances. In the case of antipsychotic use, it has been shown that psychosocial interventions may lead to a substantial reduction in psychotropic drug prescription (Birkenhäger-Gillesse et al., 2018). Moreover, medication reconciliation and medication review procedures indicate that interventions should be focused and tailored, creating a consensus on drug therapy involving health personnel and the patient (Beuscart et al., 2021; Crowley et al., 2020). Preventive training may be helpful and make the health staff more prone to accept the discussion of drug therapy, but teamwork remains an important goal. In addition to during inpatient care, the risk of polypharmacy and potentially inappropriate drugs is particularly present in residential care patients and is emerging, for example, from the Pharmacovigilance in the Elderly study (PharE study), which offers suggestions for avoiding prescription mistakes prescriptions in the elderly and points to the lack of commonly shared guidelines to adequately cope with the treatment complexity of comorbidities in the elderly (Gareri et al., 2021), a problem worsened by cognitive impairment.
Altogether, the results suggest that CI patients present a pattern of drug prescription that differs from CN subjects. CI patients received more prescriptions, more inappropriate prescriptions, and had a greater sedative and anticholinergic load. This series of negative patterns suggests that CI patients are at risk of negative outcomes of their hospital stay that are partially due to the contribution of inappropriate drug use. Accordingly, a very practical suggestion is that the evaluation of the cognitive status and the detection of cognitive impairment of a patient at admittance could trigger a series of actions, including greater attention to prescriptions, that might improve patient outcomes. Several studies support this statement, including case reports and clinical studies. In an interesting case report, Gareri et al. (2020) underscore the importance of the collaboration between geriatricians and pharmacologists to provide a wide prescription and deprescription process for elderly patients with attention to the use of excessive sedation and the possibility of sustaining memory function through the cholinergic approach. The importance of checking the drugs taken by patients affected by dementia and deprescribing is also underscored in a recent analysis of the medications prescribed for 205 older outpatients; their prescriptions were periodically examined, and drugs with the lowest benefit-to-harm ratio and probability of adverse withdrawal reactions were deprescribed (Gareri et al., 2024).
In addition, the results suggest that an intervention focused on improving dementia care practices in health staff that has the potential to improve outcomes for hospitalized older adults with cognitive impairment but was not directly designed to manage drug polypharmacy is not sufficient to modify drug prescription patterns. The latter action requires more specific training directed toward improving drug prescription patterns targeting prescribing staff. Such a training program should be designed, and the specific outcomes tested. Moreover, initiatives such as the REPOSI register (Mannucci et al., 2018) may help to detect polypharmacy, and medication review procedures may be a more appropriate tool for intervention after detecting the presence of an inappropriate prescription in a certain health setting/structure.
DATA AVAILABILITY STATEMENT
The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.
ETHICS STATEMENT
The studies involving humans were approved by protocol number P-20180060958 by the Ethics Committee of IRCCS Policlinico San Matteo, Pavia, Italy. The studies were conducted in accordance with the local legislation and institutional requirements. The participants provided their written informed consent to participate in this study. No potentially identifiable images or data are presented in this study.
AUTHOR CONTRIBUTIONS
SG: formal analysis, writing–review and editing, conceptualization, supervision, and writing–original draft. AR: supervision, writing–review and editing, and data curation. SP: data curation, writing–review and editing, and formal analysis. CL: formal analysis and writing–review and editing. SC: writing–review and editing. NA: conceptualization, funding acquisition, supervision, writing–original draft, and writing–review and editing.
FUNDING
The author(s) declare that financial support was received for the research, authorship, and/or publication of this article. The study was supported by funding from European Union—NextGenerationEU: PNRR M4C2-investment1.4-CN0000004, the Fondazione Piacenza e Vigevano (to NA), and by the University of Pavia (PRIN 2020SCBBN2_005 and to CL).
ACKNOWLEDGMENTS
The author would like to thank the Federazione Alzheimer Italia and all the study participants and hospital staff for volunteering their time and effort to participate in the study.
PUBLISHER’S NOTE
All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors, and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.
REFERENCES
 Allegri, N., Rosi, A., Del Signore, F., Cremascoli, R., Cappa, S., Tassorelli, C., et al. (2022). Dementia-friendly intervention for hospitalized older adults with cognitive impairments: results of the Italian Dementia-Friendly Hospital Trial (IDENTITÀ). Aging Ment. Health 26, 716–724. doi:10.1080/13607863.2021.1901261
 Allegri, N., Rossi, F., Del Signore, F., Bertazzoni, P., Bellazzi, R., Sandrini, G., et al. (2017). Drug prescription appropriateness in the elderly: an Italian study. Clin. Interv. Aging 12, 325–333. doi:10.2147/CIA.S109125
 American Geriatrics Society Beers Criteria® Update Expert Panel (2023). American Geriatrics Society 2023 updated AGS Beers Criteria® for potentially inappropriate medication use in older adults. J. Am. Geriatr. Soc. 71, 2052–2081. doi:10.1111/jgs.18372
 Arnold, I., Straube, K., Himmel, W., Heinemann, S., Weiss, V., Heyden, L., et al. (2017). High prevalence of prescription of psychotropic drugs for older patients in a general hospital. BMC Pharmacol. Toxicol. 18, 76. doi:10.1186/s40360-017-0183-0
 Beuscart, J. B., Pelayo, S., Robert, L., Thevelin, S., Marien, S., and Dalleur, O. (2021). Medication review and reconciliation in older adults. Eur. Geriatr. Med. 12 (3), 499–507. doi:10.1007/s41999-021-00449-9
 Birkenhäger-Gillesse, E. G., Kollen, B. J., Achterberg, W. P., Boersma, F., Jongman, L., and Zuidema, S. U. (2018). Effects of psychosocial interventions for behavioral and psychological symptoms in dementia on the prescription of psychotropic drugs: a systematic review and meta-analyses. J. Am. Med. Dir. Assoc. 19 (3), 276.e1–276. doi:10.1016/j.jamda.2017.12.100
 Brombo, G., Bianchi, L., Maietti, E., Malacarne, F., Corsonello, A., Cherubini, A., et al. (2018). Association of anticholinergic drug burden with cognitive and functional decline over time in older inpatients: results from the CRIME Project. Drugs Aging 35, 917–924. doi:10.1007/s40266-018-0584-9
 Carnahan, R. M., Lund, B. C., Perry, P. J., Pollock, B. G., and Culp, K. R. (2006). The Anticholinergic Drug Scale as a measure of drug-related anticholinergic burden: associations with serum anticholinergic activity. J. Clin. Pharmacol. 46, 1481–1486. doi:10.1177/0091270006292126
 Christensen, L. D., Reilev, M., Juul-Larsen, H. G., Jørgensen, L. M., Kaae, S., Andersen, O., et al. (2019). Use of prescription drugs in the older adult population-a nationwide pharmacoepidemiological study. Eur. J. Clin. Pharmacol. 75, 1125–1133. doi:10.1007/s00228-019-02669-2
 Conti, F., Consonni, D., Damanti, S., Nobili, A., Pasina, L., Mannucci, P. M., et al. (2021). Initiation of psycholeptic medication during hospitalization with recommendation for discontinuation after discharge. J. Am. Med. Dir. Assoc. 22, 96–100.e5. doi:10.1016/j.jamda.2020.08.004
 Corsonello, A., Pranno, L., Garasto, S., Fabietti, P., Bustacchini, S., and Lattanzio, F. (2009). Potentially inappropriate medication in elderly hospitalized patients. Drugs Aging 26, 31–39. doi:10.2165/11534640-000000000-00000
 Crowley, E. K., Sallevelt, B. T. G. M., Huibers, C. J. A., Murphy, K. D., Spruit, M., Shen, Z., et al. (2020). Intervention protocol: OPtimising thERapy to prevent avoidable hospital Admission in the Multi-morbid elderly (OPERAM): a structured medication review with support of a computerised decision support system. BMC Health Serv. Res. 20, 220. doi:10.1186/s12913-020-5056-3
 D'Alia, S., Guarasci, F., Bartucci, L., Caloiero, R., Guerrieri, M. L., Soraci, L., et al. (2020). Hand grip strength may affect the association between anticholinergic burden and mortality among older patients discharged from hospital. Drugs Aging 37, 447–455. doi:10.1007/s40266-020-00766-x
 Del Signore, F., Rosi, A., Palumbo, R., Allegri, N., Costa, A., Govoni, S., et al. (2023). Capacity to consent to research in older adults with normal cognitive functioning, mild and major neurocognitive disorder: an Italian study Mediterranean. J. Clin. Psychol. 11 (1). doi:10.13129/2282-1619/mjcp-3620
 Dupouy, J., Moulis, G., Tubery, M., Ecoiffier, M., Sommet, A., Poutrain, J. C., et al. (2013). Which adverse events are related to health care during hospitalization in elderly inpatients?Int. J. Med. Sci. 10 (9), 1224–1230. doi:10.7150/ijms.6640
 Garcia, M. J., Leadley, R., Lang, S., Ross, J., Vinand, E., Ballard, C., et al. (2023). Real-World use of symptomatic treatments in early alzheimer's disease. J. Alzheimers Dis. 91, 151–167. doi:10.3233/JAD-220471
 Gareri, P., Cotroneo, A. M., Pontieri, M. T., Palleria, C., and De Sarro, G. (2021). The risk of polypharmacy and potentially inappropriate drugs in residential care dementia patients: tips from the PharE study. Aging Clin. Exp. Res. 33, 1909–1917. doi:10.1007/s40520-020-01719-5
 Gareri, P., Gallelli, L., Cotroneo, A. M., Manfredi, V. G. L., and De Sarro, G. (2020). The art of safe and judicious deprescribing in an elderly patient: a case report. Geriatr. (Basel) 5, 57. doi:10.3390/geriatrics5030057
 Gareri, P., Gallelli, L., Gareri, I., Rania, V., Palleria, C., and De Sarro, G. (2024). Deprescribing in older poly-treated patients affected with dementia. Geriatr. (Basel) 9, 28. doi:10.3390/geriatrics9020028
 Ie, K., Hirose, M., Sakai, T., Motohashi, I., Aihara, M., Otsuki, T., et al. (2020). Protocol of a randomised controlled trial on the efficacy of medication optimisation in elderly inpatients: medication optimisation protocol efficacy for geriatric inpatients (MPEG) trial. BMJ Open 10, e041125. doi:10.1136/bmjopen-2020-041125
 Ingelfinger, J. R. (2020). Kinder, gentler dementia-friendly alzheimer's care. N. Engl. J. Med. 382, 2487–2489. doi:10.1056/NEJMp2002140
 Ippoliti, I., Ancidoni, A., Da Cas, R., Pierantozzi, A., Vanacore, N., and Trotta, F. (2023). Anti-dementia drugs: a descriptive study of the prescription pattern in Italy. Neurol. Sci. 44, 1587–1595. doi:10.1007/s10072-022-06586-8
 Jungo, K. T., Streit, S., and Lauffenburger, J. C. (2021). Utilization and spending on potentially inappropriate medications by US older adults with multiple chronic conditions using multiple medications. Arch. Gerontol. Geriatr. 93, 104326. doi:10.1016/j.archger.2020.104326
 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 (11), 942–947. doi:10.1016/j.jamda.2018.06.012
 Lauretani, F., Bellelli, G., Pelà, G., Morganti, S., Tagliaferri, S., and Maggio, M. (2020). Treatment of delirium in older persons: what we should not do. Int. J. Mol. Sci. 21 (7), 2397. doi:10.3390/ijms21072397
 Linjakumpu, T., Hartikainen, S., Klaukka, T., Koponen, H., Kivelä, S. L., and Isoaho, R. (2003). A model to classify the sedative load of drugs. Int. J. Geriatr. Psychiatry 18, 542–544. doi:10.1002/gps.846
 Liu, B. M., O'Donnell, K. L., Redston, M. R., Fujita, K., Thillainadesan, J., Gnjidic, D., et al. (2024). Association of the Drug Burden Index (DBI) exposure with outcomes: a systematic review. J. Am. Geriatr. Soc. 72 (2), 589–603. doi:10.1111/jgs.18691
 Lockery, J. E., Broder, J. C., Ryan, J., Stewart, A. C., Woods, R. L., Chong, T. T., et al. (2021). A cohort study of anticholinergic medication burden and incident dementia and stroke in older adults. J. Gen. Intern Med. 36, 1629–1637. doi:10.1007/s11606-020-06550-2
 Lombardi, G., Lombardi, N., Bettiol, A., Crescioli, G., Ferrari, C., Lucidi, G., et al. (2022). Long-term use of pharmacological treatment in Alzheimer's disease: a retrospective cohort study in real-world clinical practice. Eur. J. Clin. Pharmacol. 78, 1155–1163. doi:10.1007/s00228-022-03325-y
 Loyd, C., Markland, A. D., Zhang, Y., Fowler, M., Harper, S., Wright, N. C., et al. (2020). Prevalence of hospital-associated disability in older adults: a meta-analysis. J. Am. Med. Dir. Assoc. 21 (4), 455–461. doi:10.1016/j.jamda.2019.09.015
 Mangin, D., Bahat, G., Golomb, B. A., Mallery, L. H., Moorhouse, P., Onder, G., et al. (2018). International group for reducing inappropriate medication use and polypharmacy (IGRIMUP): position statement and 10 recommendations for action. Drugs Aging 35, 575–587. doi:10.1007/s40266-018-0554-2
 Mannucci, P. M., Nobili, A., and Pasina, L.REPOSI Collaborators REPOSI is the acronym of REgistro POliterapie SIMI, Società Italiana di Medicina Interna (2018). Polypharmacy in older people: lessons from 10 years of experience with the REPOSI register. Polypharmacy older people lessons 10 years Exp. REPOSI register Intern Emerg Med 13, 1191–1200. doi:10.1007/s11739-018-1941-8
 Marengoni, A., Nobili, A., Romano, V., Tettamanti, M., Pasina, L., Djade, S., et al. (2013). Adverse clinical events and mortality during hospitalization and 3 months after discharge in cognitively impaired elderly patients. J. Gerontol. 68 (4), 419–425. doi:10.1093/gerona/gls181
 McMichael, A. J., Zafeiridi, E., Ryan, M., Cunningham, E. L., Passmore, A. P., and McGuinness, B. (2021). Anticholinergic drug use and risk of mortality for people with dementia in Northern Ireland. Aging Ment. Health 25, 1475–1482. doi:10.1080/13607863.2020.1830028
 Measso, G., Cavarzeran, F., Zappalà, G., Lebowitz, B. D., Crook, T. H., Pirozzolo, F. J., et al. (1993). The mini-mental state examination: Normative study of an Italian random sample. Dev. Neuropsychol. 9 (2), 77–85. doi:10.1080/87565649109540545
 Morandi, A., and Bellelli, G. (2020). Delirium superimposed on dementia. Eur. Geriatr. Med. 11, 53–62. doi:10.1007/s41999-019-00261-6
 Onder, G., Landi, F., Cesari, M., Gambassi, G., Carbonin, P., Bernabei, R., et al. (2003). Inappropriate medication use among hospitalized older adults in Italy: results from the Italian Group of Pharmacoepidemiology in the Elderly. Eur. J. Clin. Pharmacol. 59, 157–162. doi:10.1007/s00228-003-0600-8
 Pasina, L., Lucca, U., and Tettamanti, M. (2020). Relation between anticholinergic burden and cognitive impairment: results from the Monzino 80-plus population-based study. Pharmacoepidemiol Drug Saf. 29, 1696–1702. doi:10.1002/pds.5159
 Pazan, F., Petrovic, M., Cherubini, A., Onder, G., Cruz-Jentoft, A. j., Denkinger, M., et al. (2021). Current evidence on the impact of medication optimization or pharmacological interventions on frailty or aspects of frailty: a systematic review of randomized controlled trials. Eur. J. Clin. Pharmacol. 77, 1–12. doi:10.1007/s00228-020-02951-8
 Reynolds, C. F. 3rd, Jeste, D. V., Sachdev, P. S., and Blazer, D. G. (2022). Mental health care for older adults: recent advances and new directions in clinical practice and research. World Psychiatry 21, 336–363. doi:10.1002/wps.20996
 Rieckert, A., Reeves, D., Altiner, A., Drewelow, E., Esmail, A., Flamm, M., et al. (2020). Use of an electronic decision support tool to reduce polypharmacy in elderly people with chronic diseases: cluster randomised controlled trial. BMJ 369, m1822. doi:10.1136/bmj.m1822
 Rodríguez, C. L., Kaas-Hansen, B. S., Eriksson, R., Biel, J. H., Belling, K. G., Andersen, S. E., et al. (2022). Drug interactions in hospital prescriptions in Denmark: prevalence and associations with adverse outcomes. Pharmacoepidemiol Drug Saf. 31, 632–642. doi:10.1002/pds.5415
 Rodríguez-Ramallo, H., Báez-Gutiérrez, N., Villalba-Moreno, Á., Jaramillo Ruiz, D., Santos-Ramos, B., Prado-Mel, E., et al. (2024). Reducing the drug burden of sedative and anticholinergic medications in older adults: a scoping review of explicit decision criteria. Arch. Gerontol. Geriatr. 5, 105365. doi:10.1016/j.archger.2024.105365
 Rosi, A., Govoni, S., Del Signore, F., Tassorelli, C., Cappa, S., and Allegri, N. (2023). Italian Dementia-Friendly Hospital Trial (IDENTITÀ): efficacy of a dementia care intervention for hospital staff. Aging Ment. Health 27, 921–929. doi:10.1080/13607863.2022.2084507
 Rubin, R. (2023). Deciding when it's better to deprescribe medicines than to continue them. JAMA 330 (24), 2328–2330. doi:10.1001/jama.2023.22245
 Smith, H., and Fligelstone, H. (2024). Reducing patient and planetary harms from high anticholinergic burden medication. BMJ 15, e075708. doi:10.1136/bmj-2023-075708
 Sommerlad, A., Perera, G., Singh-Manoux, A., Lewis, G., Stewart, R., and Livingston, G. (2019). Re: accuracy of general hospital dementia diagnoses in England: sensitivity, specificity, and predictors of diagnostic accuracy 2008-2016. Alzheimers Demen 15, 313–314. doi:10.1016/j.jalz.2018.11.001
 Suzuki, Y., Sakakibara, M., Shiraishi, N., Komiya, H., Akishita, M., and Kuzuya, M. (2020). Use of anti-dementia drugs reduces the risk of potentially inappropriate medications: a secondary analysis of a nationwide survey of prescribing pharmacies. Dement. Geriatr. Cogn. Disord. 49, 526–532. doi:10.1159/000512043
 Wald, H., Huddleston, J., and Kramer, A. (2006). Is there a geriatrician in the house? Geriatric care approaches in hospitalist programs. J. Hosp. Med. 1, 29–35. doi:10.1002/jhm.9
 Zuin, M., Cherubini, A., Volpato, S., Ferrucci, L., and Zuliani, G. (2022). Acetyl-cholinesterase-inhibitors slow cognitive decline and decrease overall mortality in older patients with dementia. Sci. Rep. 12 (1), 12214. doi:10.1038/s41598-022-16476-w
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.
The author(s) declared that they were an editorial board member of Frontiers, at the time of submission. This had no impact on the peer review process and the final decision.
Copyright © 2024 Govoni, Rosi, Preda, Lanni, Cappa and Allegri. 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/math_1.gif
(daysof treatmentyngyy) + .. . + days of treatmentyngin) )/
daysof totallength of stay . W





OPS/images/fphar-15-1474986-t003.jpg
Cognitive Total Number of Number of Number of Number of Number of Number of

status number  N-class patients N-class patients N-class patients
of prescriptions  receiving at prescriptions  receiving at prescriptions  receiving at
patients least one least one least one
N-class N-class N-class
prescription prescription prescription
(percentage) (percentage) (percentage)
B N [ [T T —
Normal 13 (228) 22 (385) 13 (228)

Impaired 59 50 29* (49.1) 38 (64.4) 30° (50.8)

Comparisons with the respective cognitively normal grouy





OPS/images/fphar-15-1474986-t004.jpg
Sedative load score

Anticholinergic load score

Cognitively impaired

patients (59)

Cognitively normal Cognitively impaired Cognitively normal
patients (57) patients (59) patients (57)
B H B H B H
Mean (SD) 082: | 130 |049% | 139%  222% | 125: | 067 | 126% | 107%
124 171 098 162 215" 179¢ 079 108 100
Min-Max 0-5 0-6 0-4 0-6 0-10 0-9 0-4 0-5 0-4

Patients with at least 20 (35.1) | 35 (61.4) | 14 (246) | 33(559)° 46 (78)" | 31 (525)' 30 (52.6) 43 (754) | 38 (66.7)

one load (%)

B: prescriptions before admission;

: prescriptions during hospitalization; D: prescriptions at discharge from the hospital.

"t = 2.10; p = 0.037 compared to the respective cognitively normal group (B) cognitively normal.

t=283%p
=221;p
t=26%p

0.012 compared to the respective cognitively normal group (H).
0.005 compared to the respective cognitively normal group (D).
0.029 compared to the respective cognitively normal group (B).
= 0010 compared to the respective cognitively normal group (H).
094 p = 0.340 compared to the respective cognitively normal group (D).

“p = 0.038 (X2 = 430, df = 1) compared to the respective cognitively normal group (B).
"p = 0052 (X2 = 3.77, df = 1) compared to the respective cognitively normal group (H).
p = 0.002 (X2 = 956, df = 1) compared to the respective cognitively normal group (D).

p = 0468 (X2

27, df = 1) compared to the respective cognitively normal group (B).

p = 0747 (X2 = 0.10, df = 1) compared to the respective cognitively normal group (H).

p = 0236 (X2

.41, df = 1) compared to the respective cognitively normal group (D).

B H

116 | 200% | 132%
1.53¢ 1.95° 175"
0-8 0-8 0-8

35(593) | 46(78.0) | 33(559)'





OPS/xhtml/nav.xhtml
Contents

		Cover

		Drug prescriptions in elderly hospitalized patients with cognitive impairment in the Italian Dementia Friendly Hospital project		Objective

		Methods

		Results

		Conclusion

		1 Introduction

		2 Methods		2.1 Study design and population

		2.2 Health staff training

		2.3 Drug prescription analysis

		2.4 Sedative load (SL) definition

		2.5 Anticholinergic load (AL) definition

		2.6 Drug interactions

		2.7 Statistical analyses





		3 Results		3.1 Correlations between drug use, age, and comorbidity

		3.2 Most prescribed drugs

		3.3 Use of psychotropic drugs

		3.4 Sedative and anticholinergic load

		3.5 Potentially inappropriate prescriptions (PIPs)

		3.6 Drug–drug interactions and interactions with food





		4 Discussion

		Data availability statement

		Ethics statement

		Author contributions

		Funding

		Acknowledgments

		Publisher’s note

		References









OPS/images/cover.jpg
’ frontiers | Frontiersin Pharmacology

Drug prescriptions in elderly
hospitalized patients with
cognitive impairment in the
Italian Dementia Friendly
Hospital project





OPS/images/fphar-15-1474986-t001.jpg
Recruitment and
data collection

Before training the health staff

After training the health staff

3
(3,112)

Original subgroups Cognitively Cognitively Cognitively
normal (n = 29)  impaired (n = 28) normal (n = 28)  impaired (n = 31)

Age 792%58 82571 800 £ 646 816 % 66 1.56 0203

Females, n (%)* 13 (44.38) 15 (53.6) 13 (46.4) ‘ 18 (58.1) 137 0713
 Years of education 7340 5523 6728 ‘ 54428 273 0047
car 6525 73222 62£18 ‘ 72£19 173 0165
 MMSE score 26416 203225 264 %16 ‘ 201 £ 24 86.23 <001
[Magsd subgroups Cognitively normal pm'm;s' 57) Cognitively impaired patients (59) F(L114)  p-value

Age 796 £ 6.1 8205 £ 678 42 0042
Females, n (%)° 26 (45.6) 33 (55.9) 123 0266
 Years of education 70+33 55425 7.78 0006
ca 63+22 7221 485 0030

MMSE score 264%16 202 %25 26273 <001

Note: CCI, Charlson comorbidity index; MMSE, Mini-Mental State Examination. If not otherwise indicated, values are reported as means + SD; *p < 0.05 compared to the cognitively normal

group.
Schiiaaines SRl TNEGRAL.






OPS/images/fphar-15-1474986-t002.jpg
Group (N. of subjects)

Cognitively normal patients (57)

paired patients (59)

Mean number of drugs/day B 6032 65+32
‘n | e0z2s 75 +49%
67+27 68+30

Mean minimum - Maximum number of drugs/dyy ~ H  Cognitively normal patients (57) Cognitively impaired patients (59)
3318 33422
77+26 89+33

B: prescriptions before admission; H: prescriptions during hospitalization; D: prescriptions at discharge from the hospital.

If not otherwise indicated, values are reported as means + SD; *p = 0,05 (t

1.98, df = 114) compared to cognitively normal;

.036 (¢ = 2.12, df = 114) compared to cognitively normal.









OPS/images/crossmark.jpg
©

|





OPS/images/logo.jpg
& frontiers | Frontiers in Pharmacology





