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Abstract

:

About one third of Europe’s elderly population takes ≥5 drugs. Polypharmacy increases their risk of adverse drug reactions. To ensure drug safety, innovative approaches are needed. The aim of this cross-sectional study was to explore the relationship between psychosocial factors and medication-related beliefs and behaviors. Medication lists of 297 patients were recorded according to the ATC classification. Correlations between the dependent variables, Medication Adherence (MARS) and Beliefs about Medicines (BMQ), and independent variables, General Self-Efficacy (GSE), self-efficacy for managing chronic diseases (SES6G), spiritual needs (SpNQ), patient activity (PAM), loneliness (DJG), and social networks (LSNS), were measured. Patients with higher self-efficacy (OR: 1.113; 95% CI [1.056–1.174]; p < 0.001) or self-confidence in managing their chronic condition (OR: 1.188; 95% CI [1.048–1.346]; p < 0.007) also showed higher adherence. Lonely patients (OR: 0.420; 95% CI [0.267–0.660]; p < 0.001) and those with a need for inner peace (OR: 0.613; 95% CI [0.444–0.846], p = 0.003) were more likely nonadherent. Stronger positive beliefs about medications’ usefulness weakly correlated with higher scores on the SES6G (ρ = 0.178, p = 0.003) and GSES scale (ρ = 0.121, p = 0.042), patient activity (ρ = 0.155, p = 0.010) and functioning social networks scale (ρ = 0.159, p = 0.008). A weak positive correlation was found between loneliness and the belief that drugs were harmful (ρ = 0.194, p = 0.001). Furthermore, interesting correlations were detected regarding the number of medications and overuse beliefs. Psychosocial factors, such as self-efficacy, loneliness, and spiritual needs and medication-related beliefs and behaviors seem to interrelate. Addressing these factors may improve medication management and drug safety.
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1. Introduction


1.1. Prevalence and Risks of Polypharmacy


Medication is used to prevent or treat a disease and the prescription of a drug is often the first therapeutic approach [1]. In contrast, the prescription of multiple medications in patients suffering from more than one chronic condition has become a global healthcare issue [2,3]. Polypharmacy, often described as the regular intake of ≥5 drugs [1], has been linked to multiple negative healthcare outcomes constituting a major challenge for healthcare systems in relation to costs as well as care [4,5].



With increasing life expectancy and a shift in the population pyramid worldwide, the prevalence of chronic diseases rises, and so does the consumption of medications [1,6]. Looking at 17 European countries, the prevalence of polypharmacy ranges from 26.3% to 39.9% among the elderly population [1]. Thereby, both prescription and nonprescription medications add to polypharmacy [1,7]. Their concurrent use is frequently seen in the older generation and involves the danger of many adverse drug events (ADEs), contributing to mortality and morbidity [5,8,9], and at the same time, it may impede the detection of a disease by masking its symptoms [10].




1.2. The Role of Medication Nonadherence and Beliefs about Medicines


Oftentimes, a multifaceted consequence of polypharmacy is medication nonadherence [11,12]. In a systematic review and meta-analysis by Mongkhon and Kongkaew [12] a higher prevalence of medication nonadherence is reported in the elderly population with a median of 43.2%, and this again is one reason for ADEs [13].



More than half of the ADEs associated with polypharmacy are considered preventable and caused by inappropriate prescribing, though 20% are linked to low medication adherence [14]. Pasina et al. [15] found that nonadherence was particularly present among those with the highest number of medications. However, it is not only the number of medications that negatively correlates with medication adherence; low health literacy [16,17], information given by package leaflets, different routes of application, timing, and diet restrictions may leave patients feeling overwhelmed by their complex medication regimes, influencing medication-taking behavior [15].



Another aspect that influences medication adherence is patients’ beliefs about medicines [18,19,20], though study outcomes are inconsistent [18,19,21]. In a study by Jäger et al. [22] the authors concluded that minimizing concerns in nonadherent, more worried patients might be as important as raising awareness in those less bothered.




1.3. Improving Medication Adherence


According to several systematic reviews [23,24,25,26], interventions that aimed to improve medication adherence showed no or moderate effects. They focused on developing tools to reduce the risk of ADEs or the implementation of structured medication reviews that would allow deprescribing [25,26,27]. Yet, medication management involves more than that. Three components should be considered: 1. structured medication counseling including a brown bag review, 2. the use of regularly updated and comprehensive medication lists comprising both prescription and nonprescription medication, and 3. medication reviews [28].



Although medication counseling is an essential part of medication management, there is a risk of focusing too much on pharmacological information [29] which represents only one part of health literacy. Ostini and Kairuz [16] even concluded that obtaining information alone is not enough when addressing nonadherence. In fact, due to the U-shaped relationship suggested for health literacy and nonadherence, more individualized approaches are required. Nonadherent patients with low health literacy might particularly benefit from interventions strengthening self-efficacy [16]. Furthermore, there is evidence suggesting that when exploring patients’ therapeutic aims and needs, it might be beneficial to not only address pharmacological issues, but to explore psychosocial factors, such as self-efficacy, loneliness, and spirituality, as they might have a direct effect on or a mediating role in medication adherence [30,31,32,33,34]. This might fill the gap that Marcum and Gellad [11] pointed out when concluding that the reasons behind patients’ individual behavior in relation to medication adherence are still not fully understood. Further research is needed to explore the role of psychosocial factors for medication adherence and other medication-related behaviors. This could inform the development of interventions that will change medication management into a more patient-centered and holistic practice, allowing us to increase medication adherence and patients’ health outcomes [11].




1.4. Research Questions


Therefore, the aim of this cross-sectional study was to explore the relationships between psychosocial factors and medications, medication-related beliefs as well as behaviors by conducting univariate analyses, asking:



Are there correlations between 1. self-efficacy, 2. loneliness, and 3. spirituality, and



	(a)

	
medication adherence,




	(b)

	
beliefs about medicine, and




	(c)

	
the number of medications?









2. Materials and Methods


2.1. Study Design, Setting and Participants


This observational cross-sectional study was carried out on a sample of elderly patients participating in the HoPES3 study—Holistic Care Program for Elderly Patients to Integrate Spiritual Needs, Social Activity and Self-Care into Disease Management in Primary Care [35]—a cluster-randomized trial conducted in Southwestern Germany. The following sections are based on the STROBE reporting recommendations of observational studies [36]. Inclusion criteria were age ≥70 years, suffering from ≥3 chronic conditions, taking ≥3 medications on a long-term basis, participating in at least one Disease Management Program (DMP), being able to take part in a spiritual needs assessment and to complete the questionnaires according to their family physician’s personal estimation, as well as having the ability to give informed consent [35].




2.2. Recruitment and Data Collection


Once family practices had given consent to take part in the HoPES3 study, family physicians were asked to recruit eligible patients. Recruitment of patients began in April 2019 and finished in September 2019. For this purpose, patients with DMP appointments in the following three months, who met the inclusion criteria of the study, were extracted from the family practices’ electronic database, and invited to join and contribute to the study. At the upcoming DMP appointment, patients were informed about the HoPES3 study. Those who had decided to take part in the study received a set of questionnaires to fill in for baseline assessment, which was used for correlation analyses in this study (see below). Confirmation of signed consent forms indicating patients’ pseudonyms, DMP enrolment documents, and excerpts from the medical record showing patients’ diagnoses and current medications were sent to the study central office.




2.3. Variables


2.3.1. Number of Medications


Patients’ medication lists were used to calculate the number of long-term medications prescribed. Multiple daily dosing and acute medications such as antibiotics were disregarded. Both prescription-only as well as non-prescription medications were recorded in a database and transcribed according to the German Anatomical Therapeutic Chemical (ATC) Classification System [37]. Since one drug could be ascribed more than one ATC code depending on its indication, patients’ corresponding diagnoses were consulted to avoid misallocation. Drug combinations including active ingredients for which separate ATC codes could be found were split to depict the total number of active ingredients.




2.3.2. Sociodemographic Data and Validated Survey Instruments


Next to participants’ sociodemographic data, including age, gender, marital status, personal living situation, level of education, and religious affiliation, data from several validated survey instruments were collected at baseline. On the practice level, information on the type of family practice, family physicians’ work experience and complementary training were documented.



The validated survey instruments served to elicit patients’ views on therapy adherence, attitude towards medication, self-efficacy, spiritual needs, social activity, and loneliness.



Medication Adherence Report Scale (MARS-D)


The MARS-D was used to assess patients’ self-reported adherence. It comprises five statements in relation to medication intake and dose adjustment with response options ranging from ‘always’ (scored 1 point) to ‘never’ (scored 5 points). The sum of all five items represents the adherence score, higher scores indicating better adherence [38]. Since the results of the MARS-D were skewed to the right, suggesting full adherence, and to address social desirability bias, this variable was also dichotomized (a score <25 indicating nonadherence; 25 = adherence) as proposed by Fischer et al. [39] who made similar observations.




Beliefs about Medicines Questionnaire (BMQ-General)


The Beliefs about Medicines Questionnaire consists of 28 items and six scales [20,40]. In this study, the three subscales of the BMQ-General (BMQ), the general overuse, the general usefulness, and the general harm scale, were used to explore patients’ attitudes and expectations towards medication.



Thereby, general overuse investigates the magnitude of the perception that physicians easily trust in medicines, tend to overprescribe, and would prescribe less if they spent more time listening to their patients. General harm focuses on the idea of medications being harmful, having toxic and addictive potential, plus suggesting taking a break from medications occasionally. The general usefulness subscale assists with the identification of the perception of medications’ advantages and the prospects of leading a better and longer life, but also its alleviating and healing promises. Each subscale comprises four items with a 5-point Likert scale (0 = strongly disagree to 4 = strongly agree). Higher scores (range 4 to 20) represent stronger beliefs. Sum scores were used for statistical analysis [20].




General Self-Efficacy Scale (GSE)


The General Self-Efficacy Scale measures the respondent’s optimistic conviction of having the competence to overcome or deal with difficult situations. In particular, it is supposed to predict one’s ability to cope with life [41]. Multiple studies have confirmed the study’s validity [42]. It is a unidimensional scale of ten items with 4 response options (1 = not at all true, 2 = not true, 3 = somewhat true, 4 = very true) indicating whether patients agree or disagree with the items’ statements. The scale score (range 4 to 20) was achieved by summing up the individual scores [41].




Self-Efficacy for Managing Chronic Diseases 6-Item Scale (SES6G)


The SES6G assesses patients’ self-confidence in managing their chronic disease despite having to deal with physical or emotional distress. Six questions can be answered on a 10-point Likert scale (1 = not at all confident; 10 = totally confident). The scale score (range 1 to 10) was calculated by the mean of all six items; at minimum four items had to be completed [43].




Spiritual Needs Questionnaire (SpNQ-20)


The SpNQ-20 allows the measurement of patients’ psychosocial, existential, and spiritual needs. It is a research instrument that can also be used during doctor-patient consultations. Existential and religious needs are investigated in 6 items. Needs for inner peace and giving needs are each addressed in four items. In this study, two additional items were included to explore patients’ family needs. All items use a 4-point scale to explain the unmet needs’ intensity (0 = no need, 1 = low need, 2 = strong need, 3 = very strong need) [44].




Patient Activation Measure 13 (PAM13-D)


The PAM13-D allows quantifying patients’ health-related self-care activities by a sum score of 13 items (1 = strongly disagree, 2 = disagree, 3 = agree, 4 = strongly agree) ranging from 13 to 52. Higher scores indicate higher levels of patient activation [45].




Six-Item (Short) De Jong Gierveld Loneliness Scales (DJG 6-Item)


The De Jong Gierveld 6-item loneliness scale allows this study to differentiate between emotional and social subscales. Items of the emotional subscale address negative feelings, such as emptiness or rejection, while items on the social subscale are positively worded, giving a sense of the respondent’s social contacts and ability to trust. Because response categories remain the same, either approving the given statement or disagreeing, before calculating the mean of all six items, responses to the social subscale were reverse coded [46]. The variable was also dichotomized, choosing the same cut-off point as suggested by Huxhold et al. [47], so that scores > 2.5 indicate loneliness, allowing the comparison of this sample to the wider elderly population in Germany.




Lubben Social Network Scale (LSNS-6)


The LSNS-6 allows an estimation about the respondent’s social isolation by measuring the number of their social contacts with friends or family members (none = 0, one = 1, two = 2, three or four = 3, five through eight = 4, nine or more = 5) with whom they meet or talk within one month and feel a mutual trust to ask for help or to talk about private matters. The total score is generated by the sum of all six items (range 0 to 30). If the limiting value equals or falls below 12, the respondent is considered at risk of social isolation [48].






2.4. Study Size


Twenty-eight family practices were recruited for the HoPES3 study. In total, 323 patients had given consent to participate in the study. Of those, 297 completed the baseline assessment and were therefore included in the intention-to-treat analysis of the HoPES3 study. The same population was chosen for this explorative cross-sectional study.




2.5. Statistical Methods


The results of the questionnaires described above were recorded in a database (MS Office Access) and for analysis purposes, transferred to SPSS 26.0. Details of the medication lists were first documented in MS Office Excel. Later data were imported to SPSS 26.0.



Absolute numbers and percentages were reported for categorical variables; the mean, standard deviation, and range were expressed for continuous variables.



Relationships between psychosocial variables (GSE, SES6G, SpNQ-20, PAM13-D, DJG 6-item, LSNS-6) and medication adherence (yes/no, according to MARS-D) were analyzed using univariable binary logistic regression models, calculating odds ratios together with 95% confidence intervals.



For the evaluation of correlations between psychosocial factors as independent variables, excluding the binary DJG loneliness variable, and beliefs about medicine subscale scores as well as number of medications as dependent variables, Spearman correlation coefficients were determined together with 95% confidence intervals.



A nonparametric Mann-Whitney U test was performed to explore the association between loneliness (binary DJG loneliness variable) and the aforementioned ordinal dependent variables.



All analyses were conducted using the SPSS Version 26.0. Missing data were not imputed. All resulting p-values are of exploratory nature and need to be interpreted solely descriptively. Thus, no adjustment for multiple testing was conducted. p-values smaller than 0.05 are regarded statistically significant.





3. Results


3.1. Sociodemographic and Health-Related Characteristics of Participants


The mean age of the participants was 78.49. Somewhat more than a half of the study population were female. A third of the patients stated that they live alone. Almost all the participants were Christians. Those belonging to another community explained that they attend independent churches of the Christian faith. Most of the patients had finished secondary school. The mean number of medications taken was 7.64. More than two-thirds of the patients were enrolled in the DMP for type II diabetes. Almost 20% of the patients were registered for more than one DMP. More details on patients’ sociodemographic data as well as health and medication-related characteristics are displayed in Table 1.



At the practice level, the mean work experience was 22.37 years. More than half of the participating family physicians were working in single-handed practices (14/27; 51.9%). Thirteen of 27 (48.1%) family physicians, i.e., almost half of the participating family physicians were trained in complementary medicine.



The average scores obtained through the validated instruments are provided in Table 2.




3.2. Associations between Psychosocial Factors and Medication Adherence


Patients who reported higher levels of self-efficacy (OR: 1.113, 95% CI [1.056; 1.174], p < 0.001) or self-confidence in managing their chronic condition (OR: 1.188, 95% CI [1.048; 1.346], p = 0.007), i.e., higher sum and mean scores, respectively, also showed higher adherence (see Table 3). A higher chance of showing medication adherence was also detected in more active patients with higher sum scores on the PAM scale (OR: 1.075, 95% CI [1.028; 1.124], p = 0.002).



Lonely patients, those with a mean score > 2.5, (OR: 0.420, 95% CI [0.267; 0.660], p < 0.001), and those with unmet needs for inner peace (OR: 0.613, 95% CI [0.444; 0.846], p = 0.003) were more likely nonadherent. This was not observed when using the binary variable of the DJG scale nor for any other spiritual need.




3.3. Associations between Psychosocial Factors and Beliefs about Medications


Higher scores on the BMQ general usefulness scale, indicating stronger beliefs in medications’ usefulness, weakly correlated with higher scores, i.e., stronger expressions concerning patients’ self-confidence in managing their chronic condition (ρ = 0.178, 95% CI [0.06; 0.29], p = 0.003), self-efficacy (ρ = 0.121 95% CI [0.00; 0.23], p = 0.042), and patient activity (ρ = 0.155, 95% CI [0.04; 0.27], p = 0.010). Conversely, as shown in Table 4, patients with the opposite characteristics expected medications to be more harmful.



Larger social networks (ρ = 0.159, 95% CI [0.04; 0.27], p = 0.008) also weakly correlated with the belief medications were useful. Correspondingly, patients with lower DJG mean scores, i.e., those feeling less lonely, (ρ = −0.240, 95% CI [−0.35; −0.13], p < 0.001) were associated with stronger beliefs regarding medications’ usefulness.



Spiritual needs were not found to correlate with beliefs about medications’ usefulness.



A weak positive correlation was found between loneliness and the belief that drugs were harmful (ρ = 0.194, 95% CI [0.08; 0.31], p = 0.001).



A higher degree of loneliness, i.e., higher scores on the DJG mean and DJG binary scales, showed a weak positive correlation in relation to the belief that medications were overused (Table 4, Figure 1). A similar finding was observed in patients with higher scores on family needs, indicating stronger needs, though the result was not significant. In fact, the Mann-Whitney U test which investigated whether there are differences between lonely and non-lonely patients and their beliefs about medicines was only statistically significant regarding the belief medications were overused, but not for the other two variables BMQ general usefulness and BMQ general harms. Results were also not statistically significant in relation to the number of medications.




3.4. Associations between Psychosocial Factors and Number of Medications


Lower scores on both self-confidence in dealing with chronic diseases (ρ = −0.322, 95% CI [−0.42; −0.21], p < 0.001) and the patient activity measure scale (ρ = −0.126, 95% CI [−0.24; −0.01], p = 0.035) significantly correlated with an increasing number of medications (see Table 5). Loneliness and spiritual needs did not correlate with the number of medications patients were taking.





4. Discussion


The aim of this study was to explore the relationships between psychosocial factors, namely self-efficacy, loneliness, and spirituality, and medication-related beliefs and behaviors, as well as the number of medications taken according to patients’ medication lists. In the following, possible implications of the results for medication management in practice are discussed.



4.1. The Role of Self-Efficacy for Medication Management


Interestingly, both a stronger sense of general and health-related self-efficacy was associated with a more positive attitude towards medication and medication adherence. This supports the findings by Martos-Méndez [33] who concluded that nonadherence was more likely in patients with lower self-efficacy, whereas higher perceived self-efficacy was associated with better adherence to either medication or any other health advice. Further, it coincides with Ostini and Kairuz’s [16] proposal to strengthen self-efficacy in those with low health literacy in order to improve their adherence, but this would need to be verified for this sample, as the different levels of health literacy were not investigated.



In turn, one can assume that lower self-efficacy increases the likelihood of polypharmacy. This is because lower self-efficacy has been linked to a greater illness burden and hence a lower quality of life, which then again makes medication use more likely [50]. This corresponds to the findings in this study. Patients who were more confident in managing their chronic condition were taking fewer medications. At the same time, they also appreciated medications’ usefulness. A more negative attitude towards medication could lead to patients not adhering to the intake rules and therefore not experiencing any improvement in their condition. Physicians may then prescribe even more medications contributing to patients’ polypharmacy [51].



Since all three variables indicating self-efficacy significantly correlated with medication adherence, the results might hint that self-efficacy encourages medication adherence. Self-efficacy might also foster a more positive attitude concerning medications’ beneficial properties, but this would need to be confirmed by a longitudinal study design. However, addressing patients’ self-care abilities in the sense of a more holistic medication management might invite patients to become more engaged in their own treatment as they also feel empowered and partly responsible for their treatment outcome. This could, e.g., be achieved by not only focusing on improving patients’ management skills regarding their pharmaceutical therapy but, if suitable, offering non-pharmaceutical options that allow patients to help themselves [52].




4.2. Loneliness in Relation to Medication-Related Beliefs and Behavior and Number of Medications


Further, analyses showed that medication adherence declined the lonelier patients felt. This is in line with the results of previous research [53,54,55] that focused on specific chronic conditions. Mondesir et al. [31] found a small association between medication adherence and frequent contact with either family members or friends in patients with risk factors for coronary heart disease. In line with that, Lu et al. [32] reported negative correlations for both social isolation and loneliness in relation to medication adherence. Social support itself has been associated with patients’ self-efficacy. Those with a higher sense of self-efficacy were more likely to be adherent and there is evidence that interpersonal relationships providing social support changes patients’ perception of their own abilities [33]. Park et al. [34] emphasized not to underestimate the impact of these psychosocial factors that promote behavioral change and encourage the self-management of chronic diseases.



It can be assumed that loneliness may be mediated by a lack of social support, especially regarding practical assistance [56,57]. Therefore, Eriksen et al. [56] recommended to involve patients’ social networks as they might facilitate medication adherence by strengthening patients’ self-efficacy. In fact, Hacihasanoglu Asilar et al. [54] found that with increased social support, patients’ perceived medication adherence increased too, whereas loneliness decreased.



Given the results, one might also hypothesize that loneliness may nurture a more skeptical attitude towards medication and negatively affect medication adherence. Being able to identify those patients who feel lonely could be beneficial for both the patient and the prescriber, as there is evidence that loneliness does not only influence health outcomes, but it might also be a direct or indirect result of patients’ current treatment or condition [54]. When reviewing patients’ medications, one could consider that lonely patients might grow lonely because of the medication they require, e.g., due to the type of medication or its application that limits spontaneity and free time to spend with others, thereby increasing the risk of nonadherence [56,58].



Although further evidence is required to explain a causal relationship, one should consider exploring patients’ feelings of loneliness as part of medication management. As elderly multimorbid patients tend to consult their family physicians more often, family physicians could build rapport, allowing them to explore their patients’ needs. However, as a study by Duncan et al. [59] revealed, a lot of times medication reviews are not conducted in the presence of the patient concerned because they are considered too time consuming in daily practice. Moreover, family physicians find it particularly challenging to address patients’ feelings of loneliness, and conversely patients do not easily talk about such personal feelings. In this respect, family physicians should take advantage of training offers to improve their communication skills [60].




4.3. The Role of Spirituality in Medication Management


Not only lonely patients, but also those with an unmet need for inner peace were more likely nonadherent. Due to this finding, it can be hypothesized that medication adherence would improve if the need for inner peace was fulfilled. Badanta-Romero et al. [61] found that spirituality as a coping strategy to deal with one’s chronic disease may have a positive as well as negative impact in relation to medication adherence, but stressed that these aspects should be considered in holistic healthcare management.



Just as loneliness has a mediating effect on medication adherence, so might patient’s unmet spiritual needs affect medication adherence, but this would need to be confirmed by further research.




4.4. Strengths and Limitations


Due to the nature of the statistical analyses conducted and the cross-sectional study design, no causal relation can be detected, nor are these findings generalizable to a wider population including all age groups. Regarding patients’ medication lists, data might not reflect patients’ actual number of medications. This is because medication lists often remain incomplete. However, since nonprescription medications that were documented on the patients’ medication lists were included in the number of medications presented in this study, the results provide a good estimate of this sample’s mean intake. In addition, although the questionnaire-based research approach relies on patients’ honesty so that recall bias as well as social desirability bias with underestimation or overestimation in relation to sensitive topics such as loneliness cannot be ruled out, data quality can be assumed to be of good value considering the study’s relatively large sample size.





5. Conclusions


Not only do polypharmacy and medication adherence interrelate, but they also have several influencing factors in common that should be recognized in medication management. As such, psychosocial aspects that affect patients’ medication-related beliefs and behaviors should not only be considered when planning interventions to improve medication adherence. Preferably, physicians should include these before adjusting medication regimes to elderly patients’ needs. In this context, it might be sensible to explore patients’ feelings of loneliness and possibilities to increase their self-care abilities. Further research is needed to clarify the role of spirituality in relation to medication adherence.







Author Contributions


Conceptualization, C.S.; methodology, N.S. and J.K.; validation, N.S.; formal analysis, N.S.; investigation, N.S.; data curation, N.S.; writing—original draft preparation, N.S.; writing—review and editing, C.S., J.K., E.F., R.M., R.S., F.S., J.V., J.S. and N.S.; visualization, N.S.; supervision, C.S. and J.K.; funding acquisition, C.S. All authors have read and agreed to the published version of the manuscript.




Funding


The HoPES3 study received funding from the Federal Ministry of Education and Research (funding code 01GL1803).




Institutional Review Board Statement


The study was conducted according to the guidelines of the Declaration of Helsinki and approved by the Ethics Committee of the Heidelberg University, Faculty of Medicine (protocol code S-730/2018; 27 February 2019).




Informed Consent Statement


Informed consent was obtained from all subjects involved in the study. Written informed consent has been obtained from the patients to publish this paper.




Data Availability Statement


The dataset will be made available upon reasonable request.




Acknowledgments


We would like to thank Martina Bentner for her great commitment and support in project administration and data entry. We also like to thank all patients who participated in the HoPES3 trial.




Conflicts of Interest


The authors declare no conflict of interest. The funders had no role in the design of the study; in the collection, analyses, or interpretation of data; in the writing of the manuscript; or in the decision to publish the results.




References


	



Midao, L.; Giardini, A.; Menditto, E.; Kardas, P.; Costa, E. Polypharmacy prevalence among older adults based on the survey of health, ageing and retirement in Europe. Arch. Gerontol. Geriatr. 2018, 78, 213–220. [Google Scholar] [CrossRef]

	



Wastesson, J.W.; Morin, L.; Tan, E.C.K.; Johnell, K. An update on the clinical consequences of polypharmacy in older adults: A narrative review. Expert Opin. Drug Saf. 2018, 17, 1185–1196. [Google Scholar] [CrossRef]

	



World Health Organization. Medication Safety in Polypharmacy. Geneva, Switzerland, 2019. Available online: https://www.who.int/publications/i/item/medication-safety-in-polypharmacy-technical-report (accessed on 14 August 2021).

	



Chan, S.L.; Ng, H.Y.; Sung, C.; Chan, A.; Winther, M.D.; Brunham, L.R.; Wee, H.L. Economic burden of adverse drug reactions and potential for pharmacogenomic testing in Singaporean adults. Pharm. J. 2019, 19, 401–410. [Google Scholar] [CrossRef]

	



Lavan, A.H.; Gallagher, P. Predicting risk of adverse drug reactions in older adults. Ther. Adv. Drug Saf. 2016, 7, 11–22. [Google Scholar] [CrossRef] [PubMed]

	



Christensen, K.; Doblhammer, G.; Rau, R.; Vaupel, J.W. Ageing populations: The challenges ahead. Lancet 2009, 374, 1196–1208. [Google Scholar] [CrossRef]

	



Qato, D.M.; Alexander, G.C.; Conti, R.M.; Johnson, M.; Schumm, P.; Lindau, S.T. Use of prescription and over-the-counter medications and dietary supplements among older adults in the United States. JAMA 2008, 300, 2867–2878. [Google Scholar]

	



Maher, R.L.; Hanlon, J.; Hajjar, E.R. Clinical consequences of polypharmacy in elderly. Expert. Opin. Drug Saf. 2014, 13, 57–65. [Google Scholar] [CrossRef]

	



Rodrigues, M.C.; Oliviera, C.D. Drug-drug interactions and adverse drug reactions in polypharmacy among older adults: An integrative review. Rev. Latino Am. Enfermagem 2016, 24, e2800. [Google Scholar] [CrossRef] [PubMed]

	



Glaser, J.; Rolita, L. Educating the Older Adult in Over-the-Counter Medication Use. Geriatr. Aging 2009, 12, 103–109. [Google Scholar]

	



Marcum, Z.A.; Gellad, W.F. Medication adherence to multidrug regimens. Clin. Geriatr. Med. 2012, 28, 287–300. [Google Scholar] [CrossRef] [PubMed]

	



Mongkhon, P.; Kongkaew, C. Medication Non-Adherence Identified at Home: A Systematic Review and Meta-analysis. Qual. Prim. Care 2017, 25, 73–80. [Google Scholar]

	



Shah, S.; Gilson, A.M.; Jacobson, N.; Reddy, A.; Stone, J.A.; Chui, M.A. Understanding the Factors Influencing Older Adults’ Decision-Making about Their Use of Over-The-Counter Medications—A Scenario-Based Approach. Pharmacy 2020, 8, 175. [Google Scholar] [CrossRef]

	



Chan, M.N.; Nicklason, F.; Vial, J.H. Adverse drug events as a cause of hospital admission in the elderly. Intern. Med. 2001, 31, 199–205. [Google Scholar] [CrossRef]

	



Pasina, L.; Brucato, A.L.; Falcone, C.; Cucchi, E.; Bresciani, A.; Sottocorno, M.; Nobili, A. Medication non-adherence among elderly patients newly discharged and receiving polypharmacy. Drugs Aging 2014, 31, 283–289. [Google Scholar] [CrossRef] [PubMed]

	



Ostini, R.; Kairuz, T. Investigating the association between health literacy and non-adherence. Int. J. Clin. Pharm. 2014, 36, 36–44. [Google Scholar] [CrossRef] [PubMed]

	



Lee, Y.M.; Yu, H.Y.; You, M.A.; Son, Y.J. Impact of health literacy on medication adherence in older people with chronic diseases. Collegian 2017, 24, 11–18. [Google Scholar] [CrossRef] [PubMed]

	



AlHewiti, A. Adherence to Long-Term Therapies and Beliefs about Medications. Int. J. Family Med. 2014, 2014, 479596. [Google Scholar] [CrossRef] [PubMed]

	



Clyne, B.; Cooper, J.A.; Boland, F.; Hughes, C.M.; Fahey, T.; Smith, S.M. Beliefs about prescribed medication among older patients with polypharmacy: A mixed methods study in primary care. Br. J. Gen. Pract. 2017, 67, e507–e518. [Google Scholar] [CrossRef] [PubMed]

	



Mahler, C.; Hermann, K.; Horne, R.; Jank, S.; Haefeli, W.E.; Szecsenyi, J. Patients’ beliefs about medicines in a primary care setting in Germany. J. Eval. Clin. Pract. 2012, 18, 409–413. [Google Scholar] [CrossRef] [PubMed]

	



Cicolini, G.; Comparcini, D.; Flacco, M.E.; Capasso, L.; Masucci, C.; Simonetti, V. Self-reported medication adherence and beliefs among elderly in multi-treatment: A cross-sectional study. Appl. Nurs. Res. 2016, 30, 131–136. [Google Scholar] [CrossRef]

	



Jäger, C.; Steinhäuser, J.; Freund, T.; Szecsenyi, J.; Goetz, K. Medication Lists and Brown Bag Reviews: Potential Positive and Negative Impacts on Patients Beliefs about Their Medicine. Biomed. Res. Int. 2015, 2015, 874067. [Google Scholar] [CrossRef]

	



Huiskes, V.J.; Burger, D.M.; van den Ende, C.H.; van den Bemt, B.J. Effectiveness of medication review: A systematic review and meta-analysis of randomized controlled trials. BMC Fam. Pract. 2017, 18, 5. [Google Scholar] [CrossRef]

	



Ulley, J.; Harrop, D.; Ali, A.; Alton, S.; Fowler Davis, S. Deprescribing interventions and their impact on medication adherence in community-dwelling older adults with polypharmacy: A systematic review. BMC Geriatr. 2019, 19, 15. [Google Scholar] [CrossRef]

	



Jorge de Sousa Oliviera, C.; Jose, H.; Caldas, A.C. Interventions to Improve Medication Adherence in Aged People with Chronic Disease—Systematic Review. Univers. J. Public Health 2017, 5, 25–31. [Google Scholar] [CrossRef]

	



Matthys, J.; Elwyn, G.; Van Nuland, M.; Van Maele, G.; De Sutter, A.; De Meyere, M.; Deveugele, M. Patients’ ideas, concerns, and expectations (ICE) in general practice: Impact on prescribing. Br. J. Gen. Pract. 2009, 59, 29–36. [Google Scholar] [CrossRef]

	



Stevenson, J.M.; Williams, J.L.; Burnham, T.G.; Prevost, A.T.; Schiff, R.; Erskine, S.D.; Davies, J.G. Predicting adverse drug reactions in older adults; a systematic review of the risk prediction models. Clin. Interv. Aging 2014, 9, 1581–1593. [Google Scholar] [CrossRef] [PubMed]

	



Jäger, C.; Freund, T.; Steinhäuser, J.; Joos, S.; Wensing, M.; Szecsenyi, J. A tailored implementation intervention to implement recommendations addressing polypharmacy in multimorbid patients: Study protocol of a cluster randomized controlled trial. Trials 2013, 14, 420. [Google Scholar] [CrossRef] [PubMed]

	



Leitliniengruppe Hessen Hausärztliche Pharmakotherapie. Hausärtliche Leitlinie Multimedikation—Empfehlungen zum Umgang mit Multimedikation bei Erwachsenen und geriatrischen Patienten. 2014. Available online: https://www.degam.de/files/Inhalte/Leitlinien-Inhalte/Dokumente/DEGAM-S1-Handlungsempfehlung/053-043%20Hausaerztliche%20Leitlinie%20Multimedikation%20bis%202019/053-043l_S2e_Multimedikation_2014-05.pdf (accessed on 29 July 2021).

	



Alvarez, J.S.; Goldraich, L.A.; Nunes, A.H.; Zandavalli, M.C.; Zandavalli, R.B.; Belli, K.C.; Clausell, N. Association between Spirituality and Adherence to Management in Outpatients with Heart Failure. Arq. Bras. Cardiol. 2016, 106, 491–501. [Google Scholar] [CrossRef]

	



Mondesir, F.L.; Carson, A.P.; Durant, R.W.; Lewis, M.W.; Safford, M.M.; Levitan, E.B. Association of functional and structural social support with medication adherence among individuals treated for coronary heart disease risk factors: Findings from the REasons for Geographic and Racial Differences in Stroke (REGARDS) study. PLoS ONE 2018, 13, e0198578. [Google Scholar] [CrossRef]

	



Lu, J.; Zhang, N.; Mao, D.; Wang, Y.; Wang, X. How social isolation and loneliness effect medication adherence among elderly with chronic diseases: An integrated theory and validated cross-sectional study. Arch. Gerontol. Geriatr. 2020, 90, 104154. [Google Scholar] [CrossRef]

	



Martos-Méndez, M.J. Self-efficacy and adherence to treatment: The mediating effects of social support. J. Behav. Health Soc. Issues 2015, 7, 19–29. [Google Scholar] [CrossRef]

	



Park, L.G.; Howie-Esquivel, J.; Whooley, M.A.; Dracup, K. Psychosocial factors and medication adherence among patients with coronary heart disease: A text messaging intervention. Eur. J. Cardiovasc. Nurs. 2015, 14, 264–273. [Google Scholar] [CrossRef]

	



Straßner, C.; Frick, E.; Stotz-Ingenlath, G.; Buhlinger-Gopfarth, N.; Szecsenyi, J.; Krisam, J.; Joos, S. Holistic care program for elderly patients to integrate spiritual needs, social activity, and self-care into disease management in primary care (HoPES3): Study protocol for a cluster-randomized trial. Trials 2019, 20, 1–11. [Google Scholar] [CrossRef]

	



von Elm, E.; Altman, D.G.; Egger, M.; Pocock, S.J.; Gøtzsche, P.C.; Vandenbroucke, J.P. STROBE Initiative. The Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) statement: Guidelines for reporting observational studies. J. Clin. Epidemiol. 2008, 61, 344–349. [Google Scholar] [CrossRef]

	



GKV-Arzneimittelindex im Wissenschaftlichen Institut der AOK (WIdO) des AOK-Bundesverbandes GbR. ATC-Klassifikation. Berlin, Germany: Deutsches Institut für Medizinische Dokumentation und Information (DIMDI). 2019. Available online: https://www.dimdi.de/dynamic/.downloads/arzneimittel/atcddd/atc-ddd-amtlich-2019.pdf (accessed on 14 August 2021).

	



Mahler, C.; Hermann, K.; Horne, R.; Ludt, S.; Haefeli, W.E.; Szecsenyi, J.; Jank, S. Assessing reported adherence to pharmacological treatment recommendations. Translation and evaluation of the Medication Adherence Report Scale (MARS) in Germany. J. Eval. Clin. Pract. 2010, 16, 574–579. [Google Scholar] [CrossRef]

	



Fischer, W.; Brandstetter, S.; Brandl, M.; Finger, T.; Bohmer, M.M.; Pfeifer, M.; Apfelbacher, C. Specific, but not general beliefs about medicines are associated with medication adherence in patients with COPD, but not asthma: Cohort study in a population of people with chronic pulmonary disease. J. Psychosom. Res. 2018, 107, 46–52. [Google Scholar] [CrossRef] [PubMed]

	



Horne, R.; Weinman, J.; Hankins, M. The beliefs about medicines questionnaire: The development and evaluation of a new method for assessing the cognitive representation of medication. Psychol. Health 1999, 14, 1–24. [Google Scholar] [CrossRef]

	



Schwarzer, R.; Jerusalem, M. Generalized Self-Efficacy scale. In Measures in Health Psychology: A User’s Portfolio Causal and Control Beliefs Windsor; Weinman, J., Wright, S., Johnston, M., Eds.; NFER-Nelson: Windsor, UK, 1995; pp. 35–37. [Google Scholar]

	



Luszczynska, A.; Scholz, U.; Schwarzer, R. The general self-efficacy scale: Multicultural validation studies. J. Psychol. 2005, 139, 439–457. [Google Scholar] [CrossRef] [PubMed]

	



Freund, T.; Gensichen, J.; Goetz, K.; Szecsenyi, J.; Mahler, C. Evaluating self-efficacy for managing chronic disease: Psychometric properties of the six-item Self-Efficacy Scale in Germany. J. Eval. Clin. Pract. 2013, 19, 39–43. [Google Scholar] [CrossRef]

	



Büssing, A.; Balzat, H.J.; Heusser, P. Spiritual needs of patients with chronic pain diseases and cancer—Validation of the spiritual needs questionnaire. Eur. J. Med. Res. 2010, 15, 266–273. [Google Scholar] [CrossRef]

	



Brenk-Franz, K.; Hibbard, J.H.; Herrmann, W.J.; Freund, T.; Szecsenyi, J.; Djalali, S.; Gensichen, J. Validation of the German version of the patient activation measure 13 (PAM13-D) in an international multicentre study of primary care patients. PLoS ONE 2013, 8, e74786. [Google Scholar] [CrossRef] [PubMed]

	



De Jong Gierveld, J.; Van Tilburg, T. The De Jong Gierveld short scales for emotional and social loneliness: Tested on data from 7 countries in the UN generations and gender surveys. Eur. J. Ageing 2010, 7, 121–130. [Google Scholar] [CrossRef] [PubMed]

	



Huxhold, O.; Engstler, H.; Hoffmann, E. Entwicklung der Einsamkeit bei Menschen im Alter von 45 bis 84 Jahren im Zeitraum von 2008 bis 2017. DZA-Fact Sheet. Berlin, Germany. 2019. Available online: https://www.bmfsfj.de/resource/blob/178270/cef68445844574e55b90db4e19f7bbbb/20210421-daz-einsamkeit-aeltere-2008-2017-data.pdf (accessed on 14 August 2021).

	



Lubben, J.; Blozik, E.; Gillmann, G.; Iliffe, S.; von Renteln Kruse, W.; Beck, J.C.; Stuck, A.E. Performance of an abbreviated version of the Lubben Social Network Scale among three European community-dwelling older adult populations. Gerontologist 2006, 46, 503–513. [Google Scholar] [CrossRef]

	



Ware, J., Jr.; Kosinski, M.; Keller, S.D. A 12-Item Short-Form Health Survey: Construction of scales and preliminary tests of reliability and validity. Med. Care 1996, 34, 220–233. [Google Scholar] [CrossRef]

	



Peters, M.; Potter, C.M.; Kelly, L.; Fitzpatrick, R. Self-efficacy and health-related quality of life: A cross-sectional study of primary care patients with multi-morbidity. Health Qual Life Outcomes 2019, 17, 37. [Google Scholar] [CrossRef]

	



Duerden, M.; Avery, T.; Payne, R. Polypharmacy and Medicines Optimisation. Making it Safe and Sound. London, United Kingdom. 2013. Available online: https://www.kingsfund.org.uk/sites/default/files/field/field_publication_file/polypharmacy-and-medicines-optimisation-kingsfund-nov13.pdf (accessed on 14 August 2021).

	



Straßner, C.; Frick, E.; Stotz-Ingenlath, G.; Buhlinger-Göpfarth, N.; Szecsenyi, J.; Krisam, J.; Joos, S. Holistic Care Program for Elderly Patients to Integrate Spiritual Needs, Social Activity and Self-Care into Disease Management in Primary Care (HoPES3)—Results of a cluster-randomized trial in Germany (under review). Trials 2021, 20, 1–11. [Google Scholar]

	



Öksüz, E.; Cinar, F.J.; Cinar, M.; Tekgoz, E.; Yilmaz, S. Assessment of relationship between loneliness, perceived social support, depression and medication adherence in ankylosing spondylitis patients. Ann. Rheum. Dis. 2018, 77, 1548–1549. [Google Scholar]

	



Hacihasanoglu Asilar, R.; Yildirim, A.; Saglam, R.; Demirturk Selcuk, E.; Erduran, Y.; Sarihan, O. The effect of loneliness and perceived social support on medication adherence self-efficacy in hypertensive patients: An example of Turkey. J. Vasc. Nurs. 2020, 38, 183–190. [Google Scholar] [CrossRef]

	



Kusaslan Avci, D. Evaluation of the relationship between loneliness and medication adherence in patients with diabetes mellitus: A cross-sectional study. J. Int. Med Res. 2018, 46, 3149–3161. [Google Scholar] [CrossRef] [PubMed]

	



Eriksen, C.U.; Kyriakidis, S.; Christensen, L.D.; Jacobsen, R.; Laursen, J.; Christensen, M.B.; Frølich, A. Medication-related experiences of patients with polypharmacy: A systematic review of qualitative studies. BMJ Open 2020, 10, e036158. [Google Scholar] [CrossRef] [PubMed]

	



Scheurer, D.; Choudhry, N.; Swanton, K.A.; Matlin, O.; Shrank, W. Association between different types of social support and medication adherence. Am. J. Manag. Care 2012, 18, e461–e467. [Google Scholar] [PubMed]

	



Liu, Y.; Wang, R.; Huang, R.; Cao, Y.; Wang, J.; Feng, D. Influencing factors and their relationships of risk perception and decision-making behaviour of polypharmacy in patients with chronic diseases: A qualitative descriptive study. BMJ Open 2021, 11, e043557. [Google Scholar] [CrossRef] [PubMed]

	



Duncan, P.; Cabral, C.; McCahon, D.; Guthrie, B.; Ridd, M.J. Efficiency versus thoroughness in medication review: A qualitative interview study in UK primary care. Br. J. Gen Pract. 2019, 69, e190–e198. [Google Scholar] [CrossRef] [PubMed]

	



Due, T.D.; Sandholdt, H.; Siersma, V.D.; Waldorff, F.B. How well do general practitioners know their elderly patients’ social relations and feelings of loneliness? BMC Family Pract. 2018, 19, 1–8. [Google Scholar] [CrossRef] [PubMed]

	



Badanta-Romero, B.; de Diego-Cordero, R. l Rivilla-Garcia, E. Influence of Religious and Spiritual Elements on Adherence to Pharmacological Treatment. J. Relig. Health 2018, 57, 1905–1917. [Google Scholar] [CrossRef] [PubMed]








[image: Healthcare 09 01312 g001 550] 





Figure 1. Relationship between loneliness and the perceived belief medication were overused. 
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Table 1. Main characteristics of study population at baseline assessment.
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Main Characteristics

	
Total n = 297

	
n (%) or Mean (Range, SD)






	
Mean age in years (range, SD)

	
297

	
78.46 (70–91; 4.76)




	
Female n (%)

	
297

	
163 (54.9%)




	
Marital status n (%)

	
289

	




	
- Single

	
101 (34.9%)




	
- Partnership

	
188 (65.1%)




	
Living alone n (%)

	
287

	
90 (31.4%)




	
Level of education n (%)

	

	




	
- Primary and secondary* school education

(* including both types of German secondary school education Haupt- and Realschulabschluss)

	

	
244 (85.1%)




	
- High school (Abitur—German final school exams)

	
287

	
13 (4.5%)




	
- University degree

	

	
26 (9.1%)




	
Religion n (%)

	
286

	




	
- Christian

	
248 (86.7%)




	
- Other

	
11 (3.8%)




	
- No religion

	
27 (9.4%)




	
Type of Disease Management Program (DMP) n (%)

	

	




	
- DMP for COPD

	

	
26 (8.8%)




	
- DMP for Asthma

	

	
21 (7.1%)




	
- DMP for Diabetes type I

	
297

	
2 (0.7%)




	
- DMP for Diabetes type II

	

	
213 (71.7%)




	
- DMP for Coronary artery disease

	

	
99 (33.3%)




	
Number of DMP registrations n (%)

	
297

	




	
-   Registration for only one DMP

	
235 (79.1%)




	
-   Registration for two DMPs

	
58 (19.5%)




	
-   Registration for three DMPs

	
3 (1.0%)




	
Mean number of medications (range, SD)

	
297

	
7.64 (3–20; 2.99)
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Table 2. Descriptive results of the survey instruments distributed to the study population at baseline assessment.
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Independent Variables *

	
Total n = 297

	
Mean (Range; SD)






	
Self-efficacy for managing chronic diseases (SES6G)

	
290

	
7.15 (1.0–10.0; 2.06)




	
General self-efficacy scale (GSES)

	
278

	
31.17 (16.0–40.0; 5.20)




	
Short form health survey (SF12)

	

	




	
- physical health

	
263

	
38.04 (13.2–60.6; 9.88)




	
- mental health

	
263

	
49.75 (21.7–71.1; 10.35)




	
Lubben social networks scale—social isolation (LSNS-6)

	
281

	
16.91 (4.0–30.0; 5.48)




	
Loneliness (DJG)

	
290

	
1.77 (1.00–3.67; 0.61)




	
Patient activation measure (PAM)

	
281

	
43.01 (24.0–52.0; 5.95)




	
Medication adherence scale (MARS)

	
292

	
23.61 (17.0–25.0; 1.68)




	
Beliefs about Medicines (BMQ)

	

	




	
- general overuse

	
288

	
12.20 (5.0–19.0; 2.33)




	
- general harms

	
283

	
9.34 (4.0–17.0; 2.39)




	
- general usefulness

	
291

	
15.79 (10.0–20.0; 2.18)




	
Spiritual needs questionnaire (SpNQ)

	

	




	
- religious needs

	
233

	
0.94 (0.0–3.0; 0.91)




	
- existential needs

	
225

	
1.12 (0.0–3.0; 0.74)




	
- needs for inner peace

	
242

	
1.54 (0.0–3.0; 1.50)




	
- giving needs

	
234

	
1.50 (0.0–3.0; 0.82)




	
- family needs

	
268

	
1.90 (0.0–3.0; 0.90)




	
Independent Variables (binary)

	
n (%)




	
Loneliness (DJG)

	




	
- not lonely

	
259 (89.0%)




	
- lonely

	
32 (11.0%)




	
Medication adherence report scale (MARS)

	




	
- nonadherence

	
187 (64.0%)




	
- adherence

	
105 (36.0%)








* SES6G = health related self-efficacy scale (mean over all six items, scale from 1 to 10, higher scores indicating greater self-confidence in their own abilities) [43]. GSES = General Self-Efficacy Scale (GSES) (sum score of 4 items, scale from 10 to 40, higher scores indicating a higher level of self-efficacy) [41]. SF12 = Health-related quality of life with scales ranging from 0 to 100, higher scores indicating better quality of life [49]. LSNS-6 = Lubben Social Network Scale (6 item version, sum score ranging from 0 to 30, a score <12 indicating risk of social isolation) [48]. DJGS-6 = De-Jong-Gierveld Loneliness Scale (6-item short version with a 4-point response option, a score <2, 5 indicating loneliness) [46,47]. PAM = Patient Activation Measure (sum of 13 items, total score ranges from 13–52, higher scores indicating a higher level of patient activation) [45]. MARS = Medication Adherence Report Scale (sum of all 5 items, ranging from 5 to 25, higher scores indicating better medication adherence) [38,39]. BMQ = first part of the Beliefs About Medicines Questionnaire addressing general expectations regarding drug treatment in three scales with sum scores ranging from 4 to 20, higher scores confirming the beliefs of medications’ usefulness, overuse, and harmfulness [40]. SpNQ = Spiritual Needs Questionnaire quantifies the strength of unmet needs including psychosocial, existential, and spiritual needs (score ranges from 0 to 3 indicating no need whereas 3 reflects an intense need) [44].
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Table 3. Correlations between psychosocial variables and medication adherence.
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	Independent Variable *
	Odds Ratio with 95% CI
	p-Value





	General Self-efficacy Scale (GSES)
	1.113 [1.056; 1.174]
	<0.001



	Self-efficacy for managing chronic diseases (SES6G)
	1.188 [1.048; 1.346]
	0.007



	Patient activation measure (PAM)
	1.075 [1.028; 1.124]
	0.002



	Loneliness (DJG binary)
	0.854 [0.386; 1.891]
	0.697



	Loneliness (DJG)
	0.420 [0.267; 0.660]
	<0.001



	Lubben social networks scale—social isolation (LSNS-6)
	1.028 [0.982; 1.075]
	0.237



	Spiritual needs questionnaire (SpNQ)
	
	



	- religious needs
	1.076 [0.802; 1.445]
	0.625



	- existential needs
	0.811 [0.555; 1.187]
	0.282



	- needs for inner peace
	0.613 [0.444; 0.846]
	0.003



	- giving needs
	0.937 [0.675; 1.300]
	0.697



	- family needs
	0.881 [0.668; 1.163]
	0.372







* A detailed legend can be found below Table 2.
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Table 4. Correlations between psychosocial variables and the Beliefs about Medicines (BMQ) general subscales.
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Independent Variable

	
N

	
rho

	
CI 95%

	
p-Value






	
BMQ general overuse




	
General Self-efficacy Scale (GSES)

	
271

	
−0.110

	
[−0.23; 0.01]

	
0.070




	
Self-efficacy for managing chronic diseases (SES6G)

	
281

	
−0.084

	
[−0.20; 0.03]

	
0.161




	
Patient activation measure (PAM)

	
274

	
−0.071

	
[−0.19; 0.05]

	
0.244




	
Loneliness (DJG)

	
284

	
0.203

	
[0.09; 0.31]

	
0.001




	
Lubben social networks scale—social isolation (LSNS-6)

	
273

	
−0.016

	
[−0.13; 0.10]

	
0.798




	
Spiritual needs questionnaire (SpNQ)

	

	

	

	




	
- religious needs

	
226

	
0.020

	
[−0.11; 0.15]

	
0.764




	
- existential needs

	
218

	
0.029

	
[−0.18; 0.09]

	
0.519




	
- needs for inner peace

	
236

	
−0.044

	
[−0.10; 0.16]

	
0.656




	
- giving needs

	
227

	
0.012

	
[−0.12; 0.14]

	
0.858




	
- family needs

	
260

	
0.122

	
[0.00; 0.24]

	
0.050




	
BMQ general usefulness




	
General Self-efficacy Scale (GSES)

	
272

	
0.178

	
[0.06; 0.29]

	
0.003




	
Self-efficacy for managing chronic diseases (SES6G)

	
284

	
0.121

	
[0.00; 0.23]

	
0.042




	
Patient activation measure (PAM)

	
276

	
0.155

	
[0.04; 0.27]

	
0.010




	
Loneliness (DJG)

	
285

	
−0.240

	
[−0.35; −0.13]

	
<0.001




	
Lubben social networks scale—social isolation (LSNS-6)

	
275

	
0.159

	
[0.04; 0.27]

	
0.008




	
Spiritual needs questionnaire (SpNQ)

	

	

	

	




	
- religious needs

	
227

	
0.032

	
[−0.10; 0.16]

	
0.632




	
- existential needs

	
220

	
0.067

	
[−0.07; 0.20]

	
0.325




	
- needs for inner peace

	
237

	
−0.084

	
[−0.21; 0.04]

	
0.197




	
- giving needs

	
228

	
0.047

	
[−0.08; 0.18]

	
0.477




	
- family needs

	
262

	
−0.097

	
[−0.22; 0.02]

	
0.119




	
BMQ general harms




	
General Self-efficacy Scale (GSES)

	
267

	
−0.200

	
[−0.31; −0.08]

	
0.001




	
Self-efficacy for managing chronic diseases (SES6G)

	
276

	
−0.251

	
[−0.36; −0.14]

	
<0.001




	
Patient activation measure (PAM)

	
272

	
−0.159

	
[−0.27; −0.04]

	
0.009




	
Loneliness (DJG)

	
279

	
0.194

	
[0.08; 0.31]

	
0.001




	
Lubben social networks scale—social isolation (LSNS-6)

	
269

	
−0.096

	
[−0.21; 0.02]

	
0.117




	
Spiritual needs questionnaire (SpNQ)

	

	

	

	




	
- religious needs

	
224

	
−0.046

	
[−0.18; 0.09]

	
0.493




	
- existential needs

	
215

	
−0.052

	
[−0.18; 0.08]

	
0.450




	
- needs for inner peace

	
233

	
0.040

	
[0.44; 0.63]

	
0.543




	
- giving needs

	
224

	
−0.024

	
[−0.15; 0.11]

	
0.724




	
- family needs

	
256

	
0.086

	
[−0.04; 0.21]

	
0.168
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Table 5. Correlation analyses between psychosocial variables and number of medications.
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	Independent Variable
	N
	rho
	CI 95%
	p-Value





	General Self-efficacy Scale (GSES)
	278
	−0.105
	−0.22; 0.01
	0.079



	Self-efficacy for managing chronic diseases (SES6G)
	290
	−0.322
	−0.42; −0.21
	<0.001



	Patient activation measure (PAM)
	281
	−0.126
	−0.24; −0.01
	0.035



	Loneliness (DJG)
	290
	0.060
	−0.06; −0.17
	0.310



	Lubben social networks scale—social isolation (LSNS-6)
	281
	−0.074
	−0.19; 0.4
	0.217



	Spiritual needs questionnaire (SpNQ)
	
	
	
	



	- religious needs
	233
	−0.027
	−0.16; 0.10
	0.680



	- existential needs
	225
	−0.013
	−0.14; 0.12
	0.845



	- needs for inner peace
	242
	−0.018
	−0.14; 0.11
	0.782



	- giving needs
	234
	0.056
	−0.07; 0.18
	0.394



	- family needs
	268
	0.113
	0.23; −0.01
	0.066
















	
	
Publisher’s Note: MDPI stays neutral with regard to jurisdictional claims in published maps and institutional affiliations.











© 2021 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).






nav.xhtml


  healthcare-09-01312


  
    		
      healthcare-09-01312
    


  




  





media/file0.png





media/file2.png
BMQ general overuse

20

16

12

not lonely

DJG loneliness

lonely





media/file1.jpg
BMQ general overuse

notlonely

DJG loneliness

Tonely





