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ABSTRACT 

Background. 

Inappropriate drug use is a frequent problem in older patients and associated 

with adverse clinical outcomes and an important determinant of geriatric 

problems. Clinical medication reviews (CMR) may reduce inappropriate drug 

use. 

Objective. 

The aim of this study is to investigate the effectiveness of CMR on quality of 

life (QoL) and geriatric problems in comparison with usual care in older patients 

with geriatric problems in the general practice. 

Methods. 

We performed a cluster randomised controlled trial in 22 Dutch general 

practices. Patients of ≥65 years were eligible if they newly presented with pre-

specified geriatric symptoms in general practice and the chronic use of ≥1 

prescribed drug. The intervention consisted of CMRs which were prepared by 

an independent expert team and discussed with the patient by the general 

practitioner. Primary outcomes: QoL and the presence of self-reported geriatric 

problems after a follow-up period of 6 months. 

Results. 

518 patients were included. No significant differences between the intervention 

and control group and over time were found for QoL, geriatric problems, 

satisfaction with medication and self-reported medication adherence. After 6 

months the percentage of solved Drug Related Problems (DRPs) was 
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significantly higher in the intervention group compared to the control group [B 

22.6 (95%CI 14.1–31.1), P < 0.001]. 

Conclusion. 

The study intervention did not influence QoL and geriatric problems. The higher 

percentage of solved DRPs in the intervention group did not result in effects on 

the patient’s health. CMRs on a large scale seem not meaningful and should be 

reconsidered. 

  

INTRODUCTION 

Inappropriate drug use is a frequent problem in older patients. It is influenced by 

patient, prescriber, healthcare provider and system related factors (1) and is 

associated with adverse clinical outcomes such as functional decline, falling, adverse 

drug reactions, and hospital admissions. This has a negative impact on quality of life 

(QoL) (2–4) and may also increase the risk of the occurrence and persistence of the 

most common major impairments that appear in older people, also referred to as 

‘geriatric giants’ (4), such as immobility, instability, incontinence and cognitive 

impairment (5–9). 

Clinical medication reviews (CMRs) may reduce inappropriate drug use. A CMR is a 

structured, critical examination of the patient’s medicines with the objective of 

reaching an agreement with the patient about treatment, optimising the impact of 

medicines, minimizing the number of drug related problems (DRPs) and reducing 

waste (10). Several studies have shown positive effects of CMRs on intermediate 

outcomes such as DRPs, medication adherence and knowledge. Although cost 

reduction might be an important motivation to CMRs, patient related effects are the 

most important. However, few effects have been established on clinical outcomes 

such as QoL, hospital admissions or mortality (11). 

At present, CMRs have not yet been fully implemented because of lack of evidence 

for effectiveness and doubts about the target group who are assumed to benefit most. 

The feasibility in clinical practice and the consumption of time are barriers for 

implementation (12) 

This study addresses the effects of CMRs on quality of life and geriatric problems in 

patients who newly present with geriatric problems in general practice, including 

immobility, instability, incontinence and impaired cognition, who use ≥1 drug 

chronically. Inappropriate drug use is considered an important determinant of 

geriatric problems and primary care is usually problem-oriented. We used a 

structured program for CMR that was designed to increase the feasibility of CMRs in 

primary care (13). In this paper we report on the effects of CMRs on QoL and 

geriatric problems in comparison with usual care. A process evaluation of the 

intervention and a cost-effectiveness evaluation will be published separately. 

METHODS 

Study design and setting 

We performed a cluster randomised clinical trial in 22 general practices (mean 3890 

listed patients) in Amsterdam, The Netherlands. The rationale to use a cluster design 

at practice level was to prevent contamination of structural attention to CMR 

activities within the GP practice. Non-institutionalised Dutch inhabitants are 
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obligatory listed at a general practice and most patients are registered with one 

community pharmacy. We included participants between November 2013 and 

February 2015 and followed them for 6 months. Randomisation of the intervention 

and control condition was carried out at practice level and was done before the 

patients were recruited. Randomisation was performed by a statistician blinded to 

characteristics of the practices using a computer generated list of random numbers. 

The practices were stratified by practice size (two strata), to ensure equally sized 

groups. Blinding to treatment allocation was not possible due to the nature of the 

intervention. The study protocol has been described elsewhere (13). 

Practices 

All 22 participating GP practices were member of the Academic Network Of General 

Practitioners of the VUmc Medical Centre. When the study started, most GP’s used a 

electronical medical record system that warned for medication interactions. 

Pharmacies that filled the prescriptions would also check for interactions only. The 

inclusion criterion was that the practice was not performing CMRs on a regular basis 

and would not start doing so if randomized in the control group. All approached 

practices were willing to participate. 

Study participants 

Patients ≥65 years were eligible if they newly presented with a geriatric problem in 

general practice and used ≥1 prescribed drug chronically (i.e. ≥3 months). Patients 

with geriatric problems were identified based on ICPC coded diagnoses in their 

primary care electronic medical record (EMR) by an automated search strategy and 

an additional screening questionnaire. This questionnaire included questions on 

geriatric problems, actual medication use and DRPs. The geriatric problems included 

mobility problems, dizziness, fear of falling, falls, urinary incontinence and cognitive 

impairment. Patients were included if they scored ≥5 on the VAS scales (range 1–10) 

of the geriatric problems or reported ≥1 fall in the preceding 6 months. 

We excluded those with a recorded dementia diagnosis and the GP excluded patients 

who had a recent CMR or were deemed unable to participate. 

All participants returned an informed consent form together with the screening 

questionnaire. 

Intervention 

The intervention consisted of the following components: 

 

 Preparation: Information from EMRs, the pharmacy and a screening 

questionnaire was collected, including the actual drug use of the patient, 

medication history, potential DRPs, the medical problems of the patient, 

recent laboratory test results and non-laboratory measurements. The 

questionnaire showed good agreement with a patient interview (14). 

 Clinical medication review: Four trained independent expert teams consisting 

of a GP or nursing home physician and a community pharmacist performed 

the CMR analysis. They performed the medication review according to the 

adapted Systematic Tool to Reduce Inappropriate Prescribing (STRIP) 

method including the Screening Tool of Older Person’s Prescriptions 

(STOPP) and Screening Tool to Alert doctors to Right Treatment (START) 

criteria (15). A computerised version of STRIP, the STRIP-assistant was used 

(16). 
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 Pharmacotherapeutic treatment plan (PTP): The expert team made a PTP 

which was sent to the patient’s GP by fax or encrypted e-mail. 

 Implementation of the PTP: Patients were invited for a consultation with their 

GP in which the PTP was discussed and determined together with the patient. 

Changes in the medication were implemented usually by electronic 

communication from the practice to the pharmacy. 

Usual care 

The patients in control practices were identically selected as in the intervention 

practices but only received usual care. The expert teams also performed CMR 

analyses for control patients, but the GPs and patients did not receive the results. 

Outcome measures 

Measurements were administered at baseline, after 3 and 6 months through patient 

questionnaires. We chose the two most generally used generic measures for Qol: SF-

12 and the EuroQol (EQ-5D-3L) and the presence and severity of geriatric problems. 

This was assessed with questions on the presence and self-perceived severity of 

geriatric problems using VAS (1–10). The primary geriatric problem per patient and 

two dichotomous outcome measures were defined (Fig. 1). 

[FIGURE 1.] 

Definition and operationalization of geriatric problems outcome measure based on 

the information in the patient questionnaires. 

The number of DRPs per patient was determined at baseline and the number of 

solved DRPs after 6 months. Contrary to the study protocol (due to capacity 

problems) only one researcher (FW), rather than an independent expert team, only 

one categorised the DRPs after 6 months based on the results of the CMR analyses 

by the expert team using the DOCUMENT checklist and the EMR information (17) 

In case of doubt this was discussed with another researcher (JH). 

Patient satisfaction about medication was assessed by the single-item Medication 

Satisfaction Questionnaire (MSQ) on a 7-point Likert scale at baseline, 3 and 6 

months. The MSQ has acceptable reliability and validity. A 1-point change on the 

MSQ score was considered clinically meaningful (18) 

Self-reported medication adherence was measured in the screening and follow-up 

questionnaires after 6 months. 

Sample size 

A sample size calculation, as described in the study protocol, was performed based 

on a clinically relevant change of 7.4 in the EQ-5D VAS (score range 0–100) (19). 

Two groups of 225 patients were required (13). 

Statistical analyses 

We used descriptive statistics to describe the patient characteristics and compared 

baseline values between study groups using independent sample t-tests, chi-square 

tests and Mann-Whitney-U tests. We performed effect analyses according to the 

‘intention to treat’ principle. Multilevel linear and logistic regression analyses were 

performed to establish differences between the intervention and the control group 

taking clustering on the GP level and repeated measurements in patients into account 

Imputation methods for missing data were not applied, because this is not needed in 

multi-level analyses as the total number of missing was low (max 15%). Fixed 
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effects were time (baseline, 3 and 6 months) and the study group × time interaction. 

We assumed a random intercept for the second level (patients). Adjustment for 

baseline values was done by retaining baseline as part of the outcome vector and by 

assuming that the group means are equal at baseline, as appropriate in RCTs 

(20).Regression coefficients and odds ratios are shown adjusted for baseline and 

adjusted for baseline and number of chronic diseases, because this number differed 

significantly between intervention and control group. 

The addition of the GP as third level variable and the interaction of the different 

expert teams were analysed. For DRPs solved after 6 months a linear multilevel 

regression analyses was performed with a random intercept at the second level and a 

random slope for the number of DRPs at baseline. Residuals were checked for 

normal distribution. 

Two per protocol analyses were performed; (i) all intervention patients that had a 

consultation with the GP and (ii) all intervention patients that had the consultation 

within 1.5 months. We also performed subgroup analyses for polypharmacy patients 

and for each geriatric problem separately. 

The data was analysed using IBM SPSS statistics version 22 software and MLWIN 

v2.28 for the multilevel analyses. 

RESULTS 

Baseline characteristics 

Figure 2 provides an overview of randomisation, recruitment and follow-up. In total 

518 patients were included. Apart from more frequent use of multidose dispensing 

systems, more chronic diseases and DRP’s there were no significant differences for 

patient characteristics between intervention and control group at baseline. (Table 1) 

The distribution of DRP types did not differ between the two groups, with the most 

frequent DRPs being drug selection and undertreatment. (Table 2). 

[FIGURE 2.] [TABLE 1.][TABLE 2] 

 

Fifty nine GP’s worked in the 22 practices. . There were no significant differences 

between the intervention and control practices for practice and GP characteristics 

(practice size, number of GPs, gender and years of working experience). 

Declined to participate and non-responders 

378 (18.6%) subjects declined to participate. They did not differ in age from 

participants, but among them were significantly fewer women (P = 0.02) and they 

used fewer drugs (P < 0.001). Indicated reasons for non-participation included no 

interest or no time, older age, health problems or the patient deemed the CMR not 

useful. Age and gender of the non-responders (n = 840) were similar to the 

participants. 

Performed intervention 

A CMR was performed for 274 of 275 participants in the intervention group (one 

drop-out before expert team started). N = 247 (90%) of the CMR’s were discussed 

with the patient. The median (IQR) number of days between inclusion and the 

consultation was 33.0 (15–51) days and 42% of the patients had their consultation 

within the planned 1 month after inclusion. 
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The implementation rate of the proposed interventions was 47.8%. 

Primary outcomes 

No significant differences between the intervention and control group and over time 

were found for QoL at 3 and 6 months, with either the EQ5D-3L and SF-12. There 

were also no significant differences in improvement of the primary geriatric problem. 

(Table 3) In the intervention group, for 24.8% of the patients the primary geriatric 

giants was resolved and for 44.7% this was improved, compared to 23.0% and 41.5% 

in the control group. 

 

Per protocol and subgroup analyses did not show different results. For EQ5D utility 

scores and SF12 MCS, we found a statistical significant intervention effect after 3 

months among intervention patients who had their consultation within 1.5 months, 

this effect was absent at 6 months. 

Adding general practice as a third level and the expert team as interaction term did 

not significantly improve the models and were not added to the final model. 

Secondary outcomes 

The percentage of solved DRPs after 6 months was significantly higher in the 

intervention group compared to the control group B:22.6 (95%CI 14.1–31.1). (Table 

3) A higher number of DRPs at baseline decreased the difference between the two 

groups. Subgroup analyses with only polypharmacy patients gave lower regression 

coefficients, but the effect remained highly significant 19.3 (95%CI 10.6–27.4). 

Patient satisfaction with medication and self-reported medication adherence did not 

change over time, nor in the intervention nor in the control group. (Table 3) General 

practice as second level had no effect. Per protocol analyses and subgroup analyses 

did not show different results. The effect on the percentage solved DRPs after 6 

months was higher in the per protocol analyses, in favour of the intervention group. 

DISCUSSION 

We investigated the effectiveness on QoL and geriatric problems of an optimally 

facilitated, prepared and structured CMR in comparison with usual care in older 

patients presenting their GP with a new geriatric problem. No significant effects were 

found for QoL and improvement in geriatric problems. The secondary outcomes 

patient satisfaction with medication and self-reported medication adherence did not 

show any effects either. However, after 6 months significantly more DRPs were 

solved in the intervention group compared to the control group. Subgroup analyses 

showed no other effects of the intervention, in the per protocol analyses a small 

significant difference in favour of the intervention group after 3 months for QoL was 

found. This effect disappeared after 6 months. The capability of CMRs to solve 

DRPs did not result in an improved QoL or a reduction of geriatric problems. 

Our results are comparable to findings of other studies (11,21). The recent Cochrane 

review concluded that CMRs demonstrated improvements in appropriate prescribing, 

however it remains unclear whether such interventions can improve clinical 

outcomes on the patient level, no effects were found for QoL (22). Apparently, 

expert opinion and guideline recommendations (10,15,23) do not match with 

available evidence. 

There are several explanations for the absence of effects. First, the selected target 

group for Opti-Med may have been not complex. Other studies showed some effects 
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of medication reviews on patient outcomes in specific more complex subgroups such 

as patients having more than five comorbidities (24) or patients with heart failure 

(25). Because of the large number of patients that did not respond (41%) or declined 

to participate (18.5%) we cannot exclude selection bias. In our study only 57% had 

polypharmacy and a mean of three chronic diseases, however subgroup analyses 

showed no differences. Since our inclusion criterion was a cut-off value on a VAS 

regarding geriatric problems, one could argue that the scores and cut-off value for the 

VAS for geriatric problems might have been too low. However over half of the 

participants had multiple geriatric problems and all contacted their GP for their 

complaints. Our target group is very heterogeneous, which could partially explain the 

absence of effects. 

Another explanation for the lack of effects could be related to the outcome measures. 

QoL is difficult to measure in elderly people due to the diversity of problems in 

multimorbidity. The EQ5D-3L and SF12 questionnaires appear unresponsive 

measures and the VAS for geriatric problems are limited. Ideally CMRs should lead 

to less hospitalizations and mortality, for which much larger sample sizes are needed 

and one previous attempt failed (24). More specific outcomes might be more 

appropriate, such as Medication related QoL or exposure to specific high-risk 

medications (26,27); however, these are still intermediate outcomes. 

Another explanation could be the intensity and implementation of intervention. Only 

one face to face contact with the patient was performed, since we chose to replace 

the patient interview with a questionnaire. Our previous study showed reasonable 

agreement between a patient interview and a questionnaire (13). The level of 

implementation of the intervention was good, with 90% having had a consultation 

with the GP and 47.8% of the proposed interventions was implemented by GP and 

patients, which is also high for an intervention with an external expert team. The 

number of DRPs identified by the expert teams is within the range found in other 

studies (28,29). The non-published process evaluation of Opti-Med including a 

patient survey and qualitative interviews among healthcare workers showed that all 

those involved were satisfied with the intervention and thought it was useful. This 

suggests that low fidelity is not the explanation for the absence of effects. 

Finally, the follow-up may have been too short to detect changes in QoL due to 

changes in medication. Resolved DRPs related to e.g. preventative medication are 

not expected to influence QoL in the short term. 

A limitation was that the external expert teams that performed the medication 

reviews were not blinded, for practical reasons and as result of the protocol deviation 

as described earlier. This might be the explanation that more DRPs were identified in 

intervention than the control group. However, we corrected for this in the analyses. 

Moreover, we think that the protocol deviation did not influence the results. 

Our study indicates that there are no (measurable) effects of medication reviews on 

QoL or geriatric problems in this population or that the effects of CMR in the 

selected population are so small that the number needed to review is very high. The 

study had sufficient power, with a representative primary care population, the 

implementation of the intervention was good and patients were involved through a 

questionnaire and during a consultation with the GP. An additional factor might be 

that the quality of usual primary care in the Netherlands is high leaving only limited 

room for improvement. 
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Implications for practice and research 

Intervention studies to reduce inappropriate medication and prescribing so far have 

not resulted in measurable changes in clinical patient outcomes. The evidence for 

medication reviews is mainly based on expert opinions and not on the evidence for 

the effectiveness of medication reviews. However, in clinical practice and guidelines, 

patients and policymakers demand CMRs, based on ethical considerations regarding 

possible future medication complications. Therefore future initiatives for 

implementation in clinical practice should focus on efficient and less costly methods, 

in which the Opti-Med intervention elements such as the questionnaire to evaluate 

patients’ medication use and DRPs (13) and the use of external expert teams seem 

suitable. 

Future research initiatives should focus on the characteristics of high risk patient 

groups for whom medication reviews might be of added value. 

Conclusions 

The Opti-Med study intervention did not influence QoL and geriatric problems. The 

higher percentage of solved DRPs in the intervention group did not translate into 

effects on the patient level. Clinical medication reviews on a large scale seem not 

meaningful and should be reconsidered. 

Declarations 

Funding: this study was supported by a research grant by the Dutch Organization for 

Health Research and Development (ZonMw). 

Ethical approval: the Opti-Med study is registered in the Netherlands Trial Register 

(NTR4264) and was approved by the Medical Ethics Committee of the VU 

University Medical Center (2011/408). 

Conflict of interest: none of the authors report conflicts of interest. 

Acknowledgements 

We thank all patients, expert team members, GPs and GP employees who 

participated in the Opti-Med study. Special thanks to L.H. Grundeken for her help 

with the recruitment and data collections, JHK Joosten for her help with the database 

and M.C Meulendijk for his assistance and use of STRIPA. 

REFERENCES 

 
1.   Spinewine A, Schmader KE, Barber N et al. Appropriate prescribing    in elderly people: 

how well can it be measured and optimised? Lancet 2007; 370:   173–84. 
2. Hanlon JT, Fillenbaum GG, Kuchibhatla M et al. Impact of inappropriate drug use on 

mortality and  functional status in representative community dwelling elders. Med Care 
2002; 40:   166–76. 

3. Leendertse AJ, Egberts AC, Stoker LJ, van den Bemt PM; HARM Study Group. 
Frequency of and risk  factors for preventable medication-related hospital admissions in the 
Netherlands. Arch Intern Med  2008; 168: 1890–6. 

4. Olsson IN, Runnamo R, Engfeldt P. Medication quality and quality of life in the elderly, a  
cohort study. Health Qual Life Outcomes 2011; 9: 95. 

5.  Isaacs B. An introduction to geriatrics. Balliere: Tindall and Cassell, 1965. 6. Chrischilles 
E, Rubenstein L, Van Gilder R et al. Risk factors for adverse drug events in older  adults 
with mobility limitations in the community setting. J Am  Geriatr  Soc  2007;  55: 29–34. 

7. Gerretsen P, Pollock BG. Drugs with anticholinergic properties: a current perspective on 
use and  safety. Expert Opin Drug Saf 2011; 10: 751–65. 

8. Leon C, Gerretsen P, Uchida H et al. Sensitivity to antipsychotic drugs in older adults. 
Curr  Psychiatry Rep 2010; 12:    28–33. 

http://www.nivel.eu/


Willeboordse, F., Schellevis, F.G., Chau, S.H., Hugtenburg, J.G., Elders, P.J.M. The effectiveness 
of optimised clinical medication reviews for geriatric patients: Opti-Med a cluster randomised 
controlled trial. Family Practice: 2017, 34(4), 437-445 

This is a NIVEL certified Post Print, more info at http://www.nivel.eu 

9. Woolcott JC, Richardson KJ, Wiens MO et al. Meta-analysis of the impact of 9 medication 
classes  on falls in elderly persons. Arch Intern Med 2009; 169:   1952–60. 

10. Clyne W, Blenkinsopp A, Seal R. A Guide to Medication Review. Keele University, UK: 
NHS  National Prescribing Centre, 2008. 

11. Holland R, Desborough J, Goodyer L et al. Does pharmacist-led medica- tion review help 
to reduce hospital admissions and deaths in older people? A systematic review and meta-
analysis. Br J  Clin Pharmacol 2008; 65: 303–16. 

12. Rosenthal M, Holmes E, Banahan B, III. Making MTM implementable and sustainable in 
community  pharmacy: Is it time for a different game plan?  Res  Social Adm  Pharm  2016;  
12: 523–8. 

13. Willeboordse F, Hugtenburg JG, van Dijk L et al. Opti-Med: the effective- ness of 
optimised  clinical medication reviews in older people with ‘geri- atric giants’ in general 
practice; study  protocol of a cluster randomised controlled  trial. BMC  Geriatr  2014;  14: 
116. 

14. Willeboordse F, Grundeken LH, van den Eijkel LP et al. Information on actual medication 
use and  drug-related problems in older patients: ques- tionnaire or interview? Int J Clin 
Pharm 2016; 38:     380–7. 

15. Nederlands Huisarts Genootschap (NHG). Multidisciplinaire richtlijn Pol- yfarmacie bij 
ouderen.  Utrecht, The Netherlands: Nederlands Huisartsen Genootschap, 2012. 

16. Meulendijk MC, Spruit MR, Drenth-van Maanen AC et al. Computer- ized decision 
support improves  medication review effectiveness: an experi- ment evaluating the STRIP 
assistant’s usability. Drugs  Aging 2015; 32: 495–503. 

17. Williams M, Peterson GM, Tenni PC, Bindoff IK, Stafford AC. DOCU- MENT: a system 
for  classifying drug-related problems in community pharmacy. Int J Clin Pharm 2012; 34:    
43–52. 

18. Vernon MK, Revicki DA, Awad AG et al. Psychometric evaluation of the Medication 
Satisfaction  Questionnaire (MSQ) to assess satisfaction with antipsychotic medication 
among schizophrenia  patients. Schizophr Res 2010;  118:  271–8. 

19. Walters SJ, Brazier JE. Comparison of the minimally important difference for two health 
state  utility measures: EQ-5D and SF-6D. Qual Life Res 2005;   14:  1523–32. 

20. Fitzmaurice GM LNWJ. Applied Longitudinal Analysis, 2nd edn. New Jersey: John Wiley 
and Sons,  2011. 

21. Viswanathan M, Kahwati LC, Golin CE et al. Medication therapy man- agement 
interventions in  outpatient settings: a systematic review and meta-analysis. JAMA Intern 
Med 2015; 175:    76–87. 

22. Cooper JA, Cadogan CA, Patterson SM et al. Interventions to improve the appropriate 
use of  polypharmacy in older people: a Cochrane systematic review. BMJ  Open  2015;  5: 
e009235. 

23. American   Pharmacists   Association,   National   Association   of Chain Drug Stores 
Foundation. Medication therapy management in pharmacy practice: core elements of an 
MTM service model (version 2.0). J Am Pharm Assoc 2008; 48: 341–53. 

24. Leendertse AJ, de Koning GH, Goudswaard AN et al. Preventing hospital admissions by 
reviewing medication (PHARM) in primary care: an open controlled study in an elderly 
population. J Clin Pharm Ther 2013; 38: 379–87.  

25. Thomas R, Huntley AL, Mann M et al. Pharmacist-led interventions to reduce unplanned 
admissions for older people: a systematic review and meta-analysis of randomised 
controlled trials. Age Ageing 2014; 43: 174–87. 

26. Hilmer SN, Mager DE, Simonsick EM et al. A drug burden index to define the functional 
burden of medications in older people. Arch Intern Med 2007; 167: 781–7. 

27. Krska J, Morecroft CW, Rowe PH, Poole H. Measuring the impact of longterm medicines 
use from the patient perspective. Int J Clin Pharm 2014; 36: 675–8. 

28. Chau SH, Jansen AP, van de Ven PM, Hoogland P, Elders PJ, Hugtenburg JG. Clinical 
medication reviews in elderly patients with polypharmacy: a cross-sectional study on drug-
related problems in the Netherlands. Int J Clin Pharm 2016; 38: 46–53. 

29. Kwint HF, Faber A, Gussekloo J, Bouvy ML. The contribution of patient interviews to the 
identification of drug-related problems in home medication review. J Clin Pharm Ther 2012; 
37: 674–80. 

http://www.nivel.eu/


Willeboordse, F., Schellevis, F.G., Chau, S.H., Hugtenburg, J.G., Elders, P.J.M. The effectiveness 
of optimised clinical medication reviews for geriatric patients: Opti-Med a cluster randomised 
controlled trial. Family Practice: 2017, 34(4), 437-445 

This is a NIVEL certified Post Print, more info at http://www.nivel.eu 

30. van Oostrom SH, Picavet HS, van Gelder BM et al. Multimorbidity and comorbidity in the 
Dutch population - data from general practices. BMC Public Health 2012; 12: 715. 

FIGURES AND TABLES 

 

Figure 1. Definition and operationalization of geriatric problems outcome measure 

based on the information in the patient questionnaires. 

 

 
 

Figure 2. Flowchart of the Opti-Med study participants. GP, General Practitioner. 
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Table 1.  Patient characteristics of the participants at baseline of the Opti-Med study 

 

Demographic characteristics Intervention Usual care Total P 
value 

Number of participants 275 243 518  

Women  n (%) 177 (64.4) 159 (65.4) 336 (64.9) 0.80 

Age, mean (sd) [range] 77.8 (7.7) 77.8 (8.0) 77.7 (7.9) [65–102] 0.94 

≥80 year, % 38.8 40.6 39.6 0.67 

≥90 year, % 5.8 7.4 6.5 0.47 

Country of birth    0.43 

Dutch and other European,   % 91.7 93.6 92.6  

Non-Western, % 8.3 6.4 7.4  

Education levela    0.25 

Low, % 26.6 20.5 23.7  

Middle, % 44.9 46.6 45.7  

High, % 28.5 32.9 30.6  

Living situation    0.60 

Alone, % 59.4 57.1 58.3  

Together, % 40.6 42.9 41.7  

 
Health characteristics 

 
Intervention 

 
Usual care 

 
Total 

 
P 
value 

EQ-5D-3L utility, mean (sd) 0.72 (0.22) 0.75 (0.20) 0.73 (0.21) 0.15 

EQ5D VAS (0–100), mean (sd) 68.5 (15.6) 68.5 (14.5) 68.5 (15.1) 0.93 

SF12 PCS, mean (sd) 47.9 (24.0) 47.2 (25.7) 47.6 (24.8) 0.76 

SF12 MCS, mean (sd) 63.4 (23.1) 64.0 (22.6) 63.7 (22.9) 0.78 

Mean chronic diseases (sd)b 2.77 (1.76) 3.23 (2.19) 2.99 (1.98) 0.01 

≥2 chronic diseasesb, % 73.8 78.6 76.1 0.20 

≥3 chronic diseasesb, % 48.4 53.9 51.0 0.21 

≥4 chronic diseasesb, % 30.9 41.6 35.9 0.01 

≥5 chronic diseasesb, % 17.5 26.7 21.8 0.01 

BMI, mean (sd) 26.7 (5.4) 26.8 (5.4) 26.7 (5.4) 0.86 

Pain VAS (0–10), mean (sd) 3.7 (3.0) 3.6 (2.9) 3.7 (3.0) 0.82 

 
Geriatric problems 

 
Intervention 

 
Usual care 

 
Total 

 
P 
value 

Mobility problems, % ≥5 VAS 57.9 62.6 60.1 0.28 

Falling    0.70 

% ≥1 times last 6  months 33.9 33.3 33.7 — 

% ≥2 times last 6  months 17.4 20.1 18.7 — 

Fear of falling, % ≥5 VAS 36.6 41.2 38.7 0.29 

Dizziness, % ≥5 VAS 17.2 15.8 16.5 0.67 

Incontinence, % ≥5 VAS 22.9 25.2 24.0 0.54 

Cognition problems, % ≥5 VAS 25.5 26.9 26.1 0.72 

≥ 2 geriatric problems, % 56.5 61.3 58.8 0.27 

≥ 3 geriatric problems, % 32.3 35.7 33.9 0.54 

 
Primary geriatric problems 

 
Intervention 

 
Usual care 

 
Total 

 
P 

value 

Mobility, %, mean VAS (sd) 41.4 [7.1 (1.7)] 37.3 [7.1 (1.6)] 39.2 [7.1 (1.7)]  

Falling ≥1 times last 6 months,  % 18.5 12.8 15.8  

Falling ≥2 times last 6 months,  % 17.4 20.1 18.7  

Fear of falling, %, mean VAS (sd) 1.6 [6.4 (1.8)] 2.9 [5.5 (1.0)] 2.3 [6.1 (1.6)]  

Dizziness, %, mean VAS (sd) 6.5 [7.1 (1.7)] 4.9 [7.1 (1.9)] 5.8 [7.1 (1.7)]  

Incontinence, %, mean VAS (sd) 8.7 [7.8 (1.7)] 9.8 [7.0 (1.4)] 9.2 [7.4 (1.6)]  

Cognitive problems, %, mean VAS 
(sd) 

9.0 [6.8 (1.4)] 8.7 [6.1 (1.2)] 8.8 [6.5 (1.3)]  
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Medication characteristics 

 
Intervention 

 
Usual care 

 
Total 

 
P 

value 

No of drugs in pharmacy records, mean  
(sd) 

6.2 (3.2) 5.8 (3.3) 6.0 (3.2) 0.22 

No of drugs reported by patient, mean  
(sd) 

6.1 (3.1) 5.6 (3.2) 5.9 (3.2) 0.12 

No of chronic drugs GP EMR, mean 
(sd) 

5.6 (3.4) 5.5 (3.2) 5.6 (3.3) 0.74 

Polypharmacy, %c 58.0 55.7 56.9 0.60 

OTC medication use, % 81.3 83.1 82.1 0.62 

Multidose drug dispensing system use 
% 

13.0 7.0 10.2 0.02 

Self-reported adverse event % 28.7 19.9 24.6 0.02 

  

 
Medication characteristics 

 
Intervention 

 
Usual care 

 
Total 

 
P 

value Adherence problems % 34.8 29.1 32.2 0.17 
Effectiveness problems % 18.8 16.6 17.8 0.51 
User or practical problems  % 23.5 21.3 22.5 0.54 

MSQ score (1–7)d, mean  (sd) 5.4 (0.9) 5.3 (0.9) 5.3 (0.9) 0.43 

 

P values <0.05 in bold are considered statistically  significant. 

BMI, Body Mass Index; EMR, Electronic Medical Record; MSQ, Medication Satisfaction 

Questionnaire; NA, not applicable; OTC, over the counter; SF-12, Short Form 12-item health survey; 

SF12, Physical Health Summary Scales; SF-12 MCS, SF12 Mental Health Summary Scales. 

alow education level: No education, primary education or first stage of basic education; middle education 

level: Lower secondary education or second stage of basic education; high education level: Upper 

secondary education or  higher. 
bChronic diseases according to set list of 29 diseases  (30). 

cDefinition of polypharmacy is the use of ≥5 indicated for the treatment of a chronic disease at the ATC-5 

level in in the 4 months preceding baseline. ATC     codes  were  derived  from  prescription  data  from  the  

EMR  records. Excluded  were  anti-infectives  (ATC-class  J,G01,S01A,C,S02A,C), topical  products  (ATC- 

class M02 and dermatologicals (ATC-class D) and preparations for sensory organs, except drugs intended 

for long-term use were included (ATC-class S01E,F,G). 
dRange is from 1 (extremely dissatisfied) to 7 (extremely satisfied) with all medications in general (17). 

 

Table 2. Drug Related problems identified by the expert team at baseline according to the 

DOCUMENT classification 
 

 Intervention Usual care Total P value 

DOCUMENT (16) DRP Category    0.44 
Drug  selection, % 38.6 37.0 37.9  
Over or underdose prescribed, % 8.0 9.9 8.8  
Compliance, % 3.8 3.1 3.5  
Un(der)treated indications, % 28.5 29.0 28.7  
Monitoring, % 11.9 13.8 12.7  
Education or Information, % 3.2 2.1 2.7  
Not classifiable, % 1.4 1.5 1.5  
Toxicity or ADR,  % 4.5 3.7 4.1  

Total number of DRPs, mean (sd) 4.4 (1.9) 3.7 (1.9) 4.1 (2.0) <0.01 
Total number of DRPs, median 
(IQR) 

4 (3–5) 4 (2–5) 4 (2–5) <0.01 

 

P values <0.05 in bold are considered statistically  significant. 

ADR, Adverse Drug Reaction; DRP, Drug Related Problem; IQR, Inter Quartile Range. 

DRPs were identified by the expert team at baseline and classified by the researchers according to the 

validated DOCUMENT (17) classification system to categorize DRPs into 8  categories.
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Table 3.  Intervention effects from multilevel linear and logistic regression  analyses 

 

 3 months    6 months  

Continuous outcome measures obs/totala Adjusted for T0 P 
value 

Adjusteda B P 
value 

Adjusted for T0 P 
value 

Adjusteda P 
value   B (95% CI)  (95% CI)  B (95% CI)  B (95% CI)  

Quality of Life (EQ5D-3L utility 1338/155
4 

0.03 (0.00 to  
0.06) 

0.06 0.02 (−0.00 to  
0.05) 

0.14 0.02 (−0.02 to  0.05) 0.32 0.01 (−0.02 to  0.04) 0.53 
-0.20–1)          
Quality of Life (EQ5D-3L VAS  
0–100) 

1332/155
4 

0.91 (−1.69 to  
3.43) 

0.51 0.38 (−2.03 to  
2.80) 

0.76 2.30 (−0.16 to  4.76) 0.06 1.82 (−0.55 to  4.18) 0.13 
Quality of Life (SF-12 MCS 0–
100) 

1319/155
4 

3.33 (0.35 to  
6.32) 

0.03 2.76 (−0.19 to  
5.73) 

0.07 0.16 (−2.89 to  3.22) 0.92 −0.39 (−3.43 to  2.65) 0.81 
Quality of Life SF-12 PCS (0–
100) 

1305/155
4 

2.36 (−0.67 to  
5.4) 

0.13 1.88 (−1.13 to  
4.89) 

0.22 −0.06 (−3.19 to  3.06) 0.96 −0.58 (−3.69 to  2.53) 0.72 
Medication Satisfaction MSQ 
(1–7) 

1344/155
4 

0.01 (−0.17 to  
0.20) 

0.89 0.00 (−0.19 to  
0.18) 

0.97 0.11 (−0.08 to 0.30 0.25 0.09 (−0.10 to  0.28) 0.35 
Percentage of solved DRPs 
after 

470/507 — — — — 20.2 (12.2 to 28.1)b,c  

ICC:  0.08 

<0.001 19.9 (12.0 to 27.9)b,c  

ICC:  0.08 

<0.00
1 6 months          

       
6 months 

   

 
Dichotomous outcome 
measures 

 
N 

 
OR (95% CI) 

 
P 
value 

 

ORa  (95% CI) 

 
P 
value Resolved primary geriatric 

problemd 

406 — — — — 1.10 (0.69 to  1.74) 0.68 0.99 (0.62 to  1.57) 0.96 
Improved versus worsened/ 
unchanged 

406 — — — — 1.14 (0.77 to  1.69) 0.52 1.09 (0.73 to  1.63) 0.67 

primary geriatric probleme      

Persistence of self-reported 
adherence 

406 — — — — 0.83 (0.54 to  1.27) 0.38 0.81 (0.53 to  1.25) 0.35 
problems      

 

P values <0.05 in bold are considered statistically  significant. 

B, regression coefficient; CI, confidence interval; DRP, Drug Related Problem; ICC, Intraclass Correlation Coefficient; MSQ, Medication Satisfaction 

Questionnaire; OR, odds ratio; SF-12, Short Form 12-item health survey; SF12, Physical Health Summary Scales; SF-12 MCS, SF12 Mental Health 

Summary Scales; VAS, Visual Analogue Scale. 

aAdjusted for T0 and number of chronic diseases at  baseline. 

bAdjusted for number of DRPs at   baseline. 

cTotal observations is 1554 (3 times 518) for QoL and MSQ. For solved DRPs after 6 months total is 507, no DRPs at baseline and deceased were excluded 
from analyses. 

dA ‘solved’ primary geriatric problem is defined as a VAS of two or less after 6 months or no falls in the previous 6 months. 
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eA difference after 6 months of two or more points on the VAS was considered as either an improvement or worsening. For falls an improvement or worsening 

was absolutely more or less falls in the previous 6 months (T1 and T2  combined). 
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