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Hospital, Wellbeing County of Satakunta, Pori, Finland

ABSTRACT
Background:  Patient safety strategies highlight patients’ own active involvement in ensuring 
medication safety. A prerequisite for involving patients in their medication therapy is having tools 
that can assist them in ensuring safe medicine use. Older home-dwelling adults with multiple 
medications are at high risk for medication-related problems, yet only a few age-specific patient 
self-administered medication risk screening tools exist. This study aimed to develop, validate, and 
assess the feasibility of a self-administered medication risk checklist for home-dwelling older 
adults ≥65 years.
Materials and methods:  The draft checklist was formed based on a validated practical 
nurse-administered Drug Related Problem Risk Assessment Tool supplemented with findings from 
two systematic literature reviews. The content validity of the draft checklist was determined by a 
three-round Delphi survey with a panel of 19 experts in geriatric care and pharmacotherapy. An 
agreement of ≥80% was required. A feasibility assessment (i.e. understandability of the items, 
fill-out time of the checklist) of the content-validated checklist was conducted among older 
adults ≥65 years (n = 87) visiting community pharmacies (n = 4). Data were analysed using 
qualitative content analysis.
Results:  The final validated and feasibility-tested Medication Risk Checklist (LOTTA) for 
home-dwelling older adults consists of eight items screening the highest priority systemic risks 
(three items), potentially drug-induced symptoms (one item), adherence, and self-management 
problems (four items). The checklist proved feasible for self-administration, the mean fill-out time 
being 6.1 min.
Conclusions:  A wide range of potential medication risks related to the medication use process 
can be identified by patient self-assessment. Screening tools such as LOTTA can enhance early 
detection of potential medication risks and risk communication between older adults and their 
healthcare providers. A wider and more integrated use of the checklist could be facilitated by 
making it electronically available as part of the patient information systems.

KEY MESSAGES
•	 Patient safety strategies highlight patients’ own active involvement in ensuring medication 

safety, which in turn, requires easy-to-use tools to self-assess potential medication risks and 
communicate them with healthcare providers.

•	 This study produced a short, age-specific eight item Medication Risk Checklist (LOTTA) to be 
self-administered by home-dwelling older adults to identify major systemic risks, potential 
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drug-induced symptoms, adherence, and self-management problems related to medication 
taking.

•	 To facilitate the use of the checklist in early detection of potential medication risks, future 
studies should focus on converting the LOTTA list into electronic form and pilot its use as an 
integrated part of the electronic patient information system.

Introduction

Both national and international patient safety strate-
gies highlight the role of patients in ensuring their 
safe care [1,2]. Therefore, healthcare professionals are 
encouraged to empower patients and/or their carers 
to be actively involved in care decisions and 
self-management of their diseases [1,3]. However, to 
be involved in care decision-making, people need reli-
able information, suitable tools and resources that 
support their self-management and cooperation with 
healthcare providers [1].

The majority of older adults live independently at 
home and self-manage their diseases, including medi-
cations [4,5]. A growing number of older home-dwelling 
adults have so poor health statuses and functional 
abilities [6,7] that they may need help from family 
caregivers or home care personnel to manage their 
medications safely [8]. Medication self-management at 
home can pose several risks that can compromise the 
expected therapeutic outcomes of the medication and 
can even lead to severe preventable harm [9,10]. This 
situation calls for easy-to-use, self-administered screen-
ing tools focusing on key safety risks of medication 
therapy for older adults to identify and manage the 
risks as early as possible.

Existing age-specific medication risk assessment 
tools are mostly intended to be used by healthcare 
professionals in various contexts, while some are out-
dated [11–18]. Our systematic literature searches cov-
ering a long period from 1985 up to 2018 found a few 
patient self-administered medication risk screening 
tools from the scientific literature [19–23]. Of them, 
only one is specially designed for home-dwelling older 
adults [23]. This tool was published in 2018 to be used 
in the US health system. It focuses on low and 
high-severity medication risks, and it is intended to be 
used by people aged ≥55 years. This study aimed to 
develop, validate and feasibility assess another, a more 
condensed self-assessment checklist focusing on the 
highest priority medication risks in home-dwelling 
older adults.

Materials and methods

This study was conducted using the Delphi consensus 
method [24]. The development and validation of the 

medication risk checklist were carried out in three 
main phases: 1) development of the draft checklist; 2) 
determination of the content validity of the draft 
checklist using a three-round Delphi consensus survey; 
and 3) feasibility assessment of the content-validated 
checklist among home-dwelling older adults (Figure 1).

Five researchers (MA, MD, TT, RS, GH) formed the 
steering group that coordinated all phases of the 
research process, including the development of the 
draft checklist and carrying out the Delphi rounds. The 
steering group had regular meetings throughout the 
study in various stages of the research process.

Development of the draft checklist

A starting point for the development of the medica-
tion risk self-assessment checklist was the structure 
and content of an age-specific, validated Drug Related 
Problem Risk Assessment Tool (DRP-RAT) designed to 
be used by practical nurses in home care [17,25,26] 
(Figure 1). The DRP-RAT tool was designed to help 
practical nurses identify the highest priority systemic 
risks related to the medication use process, potentially 
drug-induced symptoms (adverse effects), and adher-
ence and self-management problems in medications 
of older home care clients. The DRP-RAT was also 
designed to help to find solutions to manage the 
identified risks. In addition to the experiences with the 
DRP-RAT tool, a systematic literature review covering 
January 1, 1985, to April 7, 2016, was conducted focus-
ing on analysing the contents and validation methods 
and end users of medication risk screening tools for 
older adults ≥ 60 years [18]. Later, this systematic 
review was supplemented from April 8, 2016, to 
December 10, 2018, with another systematic literature 
review conducted in the Finnish-Czech collaboration 
[27]. The clinical expertise of the research group was 
used throughout the development process.

For the draft checklist, by joint decision of the 
steering group, items from the DRP-RAT tool [17,25,26] 
were selected that 1) were considered suitable for 
being self-assessed by home-dwelling older adults 
themselves without assistance, and 2) were relevant to 
be assessed when the medicines were self-managed at 
home (e.g. whether the person had an up-to-date 
medication list and whether he/she had experienced 
symptoms that were potentially drug-induced). Brief 



Annals of Medicine 3

clarifying comments were added to make it easier for 
older adults to self-assess the items (e.g. what is meant 
by the medication list and which medicines should be 

included). Some of the DRP-RAT items were also 
divided into two separate items. In this phase, also 
research evidence systematically gathered from the 

Figure 1.  The development process of the medication risk checklist (LOTTA) for older adults.
*) multicomponent items are denoted as one item.
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literature was used to guide decision-making of the 
steering group.

Three researchers (EP, MD, MA) read and analysed 
the literature found in the first systematic literature 
search [18] and five researchers (MP, EP, MD, MA, TT) 
read and analysed the literature found in the supple-
menting systematic literature search [27]. The draft 
checklist derived from DRP-RAT tool [17,25,26] was 
supplemented with the findings of the systematic liter-
ature reviews [18,27]. They provided an understanding 
of the most common prognostic indicators for medica-
tion safety risks included in the risk management 
tools. Based on this evidence, the draft checklist was 
complemented with new items not found in the 
DRP-RAT tool, such as difficulties in using medical 
devices, several changes in the medication regimen, 
and lack of regular therapeutic outcome monitoring. 
Finally, the steering group decided on the new items 
to be included in the draft checklist for the experts to 
review in Delphi rounds. Because the checklist was 
meant to be self-administered by older adults, special 
attention was paid to the structure (as simple and 
brief as possible), language (lay language terms) and 
understandability of the items of the draft checklist to 
older adults.

Delphi method: selection of expert panellists

The Delphi method was applied in this study as it is 
widely used to gain expert consensus on a chosen 
topic with incomplete or missing information and 
shared understanding [24,28]. The method is widely 
applied in health care, also in medication risk manage-
ment [17,24,29–31]. This study involved three Delphi 
rounds online via eDelfoi software [32]. Each round 
was conducted within one week between May and 
June 2019 (Figure 1). Altogether 30 experts were 
invited to participate in the survey, and 19 of them 
accepted the invitation (8 physicians, 11 pharmacists). 
The selection criterion for the panellists was having 
clinical experience in geriatric care and 
pharmacotherapy.

Delphi rounds for content validation

Before actual Delphi rounds, a pilot round was con-
ducted to assess the clarity of the instructions and 
face validity of the items of the draft checklist (Figure 
1). The pilot round also included an open-ended ques-
tion ‘If you think that the draft checklist ignores some 
essential aspects, please propose each of them’. A sepa-
rate expert group was invited for the pilot round. It 

consisted of 8 experts (one physician and seven phar-
macists, all having expertise in geriatric care and phar-
macotherapy) of the invited 11 persons. The pilot 
panellists’ comments and proposals led to few modifi-
cations in the final draft checklist before sending it to 
the actual Delphi panel.

One of the authors (MD) first analysed each Delphi 
round’s (including the pilot round) responses. The 
results were then discussed in the steering group 
meetings between the rounds. The final form of the 
next round’s items was decided based on these 
discussions.

Before each Delphi round, the panellists were 
emphasised to consider the intended use of the check-
list, focus on the most important medication risks of 
home-dwelling older adults ≥ 65 years, and how the 
checklist could be self-administered by older adults or 
their proxies. Thus, the items should be easy to under-
stand and not cause additional concern.

During the first and the second Delphi rounds, the 
panellists were instructed to rate the suitability of each 
item of the draft checklist in assessing medication risks 
for home-dwelling older people ≥ 65 years. They were 
also asked to answer the following open question 
during the round one: ‘If you think that the draft check-
list is missing some essential aspects, please propose each 
of them’.

The second round included items for which consen-
sus was not reached during the first round. They were 
modified according to the panellists’ recommenda-
tions. New items were included according to the pan-
ellists’ proposals. Panellists also were informed about 
the items that reached consensus during the first round.

The first and second Delphi rounds produced 17 
items altogether: during the first round, the consensus 
was reached for ten, and during the second round, for 
seven items (multicomponent items are denoted as 
one item) (Figure 1). As the final checklist was intended 
to be as simple and brief as possible, focusing on the 
most important medication risks, during the third 
round, the panellists were asked to rate the ten most 
important items to be included in the final checklist. 
Likewise, they were asked to rate the ten most signifi-
cant potentially drug-induced symptoms to be included 
in the final checklist (assuming that the item assessing 
potentially drug-induced symptoms was rated by the 
panellists to be included in the checklist).

Data analysis

A 4-point Likert scale (3 = suitable, 2 = suitable if modi-
fied, 2 = not suitable/not necessary, 0 = I cannot say) 
was applied to rate the suitability of the items and 
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sub-items. Items that ≥80% of the panellists rated suit-
able for self-assessing medication risks of home-dwelling 
older people ≥65 years were included in the checklist. 
The number of panellists’ ratings determined the 
importance of the items. The results are reported in 
frequencies and percentages.

Feasibility study

Feasibility, i.e. understandability and fill-out time of the 
Delphi panel validated Medication Risk Checklist 
(Figure 1), was assessed by older home-dwelling adults 
visiting any of the four community pharmacies partic-
ipating in the study. The inclusion criteria for the fea-
sibility study were: being a client at one of the 
pharmacies, having at least one of her/his own medi-
cines dispensed from the pharmacy, age ≥ 65 years, 
and being able to self-administer the items of the 
checklist independently without anyone’s help. The 
study pharmacies were located in different parts of 
Finland (capital area and counties) and were selected 
as a convenience sample.

The feasibility study included two rounds (Figure 
1). Before the first round, one of the researchers (RS) 
trained the pharmacists in participating community 
pharmacies to know the purpose and use of the 
checklist and the conduction of the feasibility study. 
After the preparatory phase, the pharmacists started 
to invite clients ≥ 65 years old to participate in the 
study. The goal was to get a total of 50–100 older 
home-dwelling pharmacy clients to complete the 
checklist. The consented participants self-completed 
the checklist anonymously and independently at the 
pharmacy. The researcher (RS) registered the time 
spent completing the checklist using a watch. After 
completing the checklist, the researcher (RS)  
interviewed each study participant about the under-
standability of the checklist items and how they felt 
about completing the checklist. The questions asked 
were: (1) ‘How did you feel about answering the 
checklist items?’ (2) ‘Did you understand what the 
items mean?’ and (3) ‘If an item was difficult to 
understand, how it should be modified to be more 
understandable?’

The answers to the questions and the time spent 
completing the checklist were documented on a sepa-
rate paper form, together with other comments and 
the respondent’s age. If the participants had questions 
about their medicines use during or after 
self-completing the checklist, they were discussed in a 
usual manner with a pharmacist in the community 
pharmacy.

The results were analysed using qualitative content 
analysis, and the checklist items were modified based 
on the results. The modified checklist was tested in 
the second round of the feasibility study in one of the 
four community pharmacies.

To ensure that the language used in the final feasi-
bility tested Medication Risk Checklist is easy to under-
stand, the Finnish Centre for Easy Language 
(Selkokeskus) [33] assessed the language (Figure 1). 
The Centre promotes communication, information, and 
culture in the easy Finnish language. Finally, experts 
by experience (n = 2) evaluated the understandability 
of the items assessed by the Finnish Centre for Easy 
Language (Selkokeskus) [33].

Research ethics

According to the research ethics guidelines in Finland 
an ethics committee pre-evaluation of the study pro-
tocol was not required because the study did not con-
tain any medical intervention to patients and no 
patient-specific health data was collected for the study 
[34]. The data that was collected was anonymous and 
related to the understandability of the items on the 
checklist and the time spent filling out the items. 
Filling out the checklist was voluntary. If potential 
medication risks or questions about medication ther-
apy arose due to filling out the checklist, the pharma-
cists at the community pharmacy managed them as 
their usual practice. The data security and the privacy 
protection of the participants were ensured through-
out the whole study according to the European Union’s 
General Data Protection Regulation and the data secu-
rity legislation of Finland. Written research permissions 
were obtained from each participating pharmacy.

Results

Delphi study

Altogether 19 expert panellists (8 physicians, 11 phar-
macists) participated in the Delphi rounds. They had 
wide experience in geriatric pharmacotherapy. The 
physicians’ expertise covered geriatrics, internal medi-
cine, general practice, neurology and clinical pharma-
cology. Seven of them had higher academic degrees 
(PhDs). Of the pharmacists, five were accredited in 
comprehensive medication review, two had medica-
tion review competence, and one was also a practical 
nurse. Three of the pharmacists had PhD degrees.

The response rate during the Delphi rounds varied 
from round to round. During the first round, the 
response rate varied from 68% to 100% (n = 13–19/19) 
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depending on an item. During the second round, the 
response rate was 74% (n = 14/19), and during the 
third round, 84% (n = 16/19) (Figure 1).

Importance rating

During the first and second Delphi rounds, the panel-
lists reached consensus for 17 medication risk screen-
ing items suitable for being self-assessed by older 
adults. Of those, they ranked the ten most important 
items with sub-items during the third Delphi round 
(Table 1).

The item screening whether an older adult has an 
up-to-date medication list was most often rated among 
the most important items to be included in the final 
checklist (94%, n = 15/16) (item 1, Table 1). The panel-
lists also reached consensus of the importance of the 
items screening: potential drug-induced symptoms 
(e.g. potential adverse effects caused by medicines); 
poor medication self-management (e.g. having prob-
lems in administering the medicines); and poor 

medication adherence (items 2–4, Table 1), each item 
rated among the most important ones by 75% 
(n = 12/16) of the panellists. Of the potential 
drug-induced symptoms: feeling unusual tiredness or 
drowsiness in the daytime, and dizziness (both 88%, 
n = 14/16), and falls (81%, n = 13/16) were most often 
rated among most important by the panellists and, 
thus considered among the most important sub-items 
to be included in the final checklist. Systemic risks like 
having several physicians involved in older adult’s care 
and lack of therapeutic outcome monitoring (items 5 
and 6, Table 1) were rated the most important by 69% 
(n = 11/16) of the panellists.

Feasibility study

Feasibility study focused on the ten most important 
items with sub-items rated by the panellists during the 
third Delphi round. Altogether 87 pharmacy clients 
≥65 years (range 65–86 years) participated in the feasi-
bility study.

Table 1.  The ten most important medication risk assessment items rated by the panellists (n = 16) during the third Delphi round.

Item/subitem
Number of ratings for each item/sub-item

n(%)	 n(%)

1. Do you have a medication list containing all medicines that you use, with doses? The list should 
contain all prescription medicines, over-the-counter (OTC) medicines, vitamins, minerals, and natural 
and herbal products that you are using.

15 (94)

2. In the last four weeks, have you had any of the following symptoms repeatedly interfering with your 
everyday life?

12 (75)

a) Feeling unusual tiredness or drowsiness in the daytime 14(88)
b) Dizziness 14(88)
c) Falls 13(81)
d) Unusual dryness of the mouth 12(75)
e) Constipation or other gastrointestinal problems 12(75)
f) Confusion 11(69)
g) Urinary problems (urinary incontinence or difficulty with urination) 9(56)
h) Bruising easily or getting nosebleeds easily 9(56)
i) Nausea 8(50)
j) Memory problems 8(50)

3. Do you have problems or is it unclear to a) remember to take your medicines on time, b) take 
medicines according to the instructions, c) know the purpose of the medicine, d) know how long 
period you take medicine, e) know the goals of your medication treatment, f ) follow/monitor the 
effects of medication treatment, g) administer the medicines (e.g. to drop the eye-drops, to dose 
asthma medicines, to inject the injectable medicines or to open medicine packages), h) halve the 
tablets, i) swallow tablets or capsules?

12(75)

4. Do you sometimes take on purpose more or fewer medicines than the physician has prescribed or 
leave the medicine not taken at all?

12(75)

5. Do you have more than one physician involved in your care (e.g. general practitioners, specialists, 
private practitioners)?

11(69)

6. Do you use some of the following medicines without regular follow-up a) painkillers, b) diuretics, 
e.g. for hypertension or swellings, c) medicines for lowering high cholesterol (statins), d) 
anticoagulants (e.g. Marevan*, Xarelto*, Eliquis*), e) antidepressants, f ) sedatives or medicines for 
treating anxiety, g) medicines which your physician is not aware of, h) heartburn or upper stomach 
disorders medicines (e.g. Somac*, Rennie*, Gaviscon*)?

11(69)

7. Have you continuously used prescribed sleeping pills for over three months (do not apply 
melatonin)?

10(62)

8. Has a physician or pharmacist, in cooperation with a physician, assessed the appropriateness and 
necessity of all the medicines you took during the last year?

9(56)

9. Are you sometimes forced to go short of your necessary medicines because of economic problems? 9(56)
10. Have you used any of the following products, without that a physician or pharmacist would have 

assessed their suitability to your other medicines or your illnesses a) over-the-counter medicines 
(e.g. painkillers, flu medicines, allergy medicines, heartburn, or constipation medicines), b) vitamins, 
minerals, herbal products/medicines?

8(50)

*Commonly used product names in Finland, which were used to help the identification of medicines.
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A total of 83 older pharmacy clients visiting any of 
the four participating community pharmacies (P1-P4) 
self-administered the checklist during the first round 
of the feasibility study. Three of those were rejected 
(P4) as they did not meet the inclusion criteria (one 
client was 61 years old, two checklists were com-
pleted by a caregiver). Thus, from the first round, 
altogether 80 pharmacy clients (P1: n = 10, P2: n = 23, 
P3: n = 23, and P4: n = 24) were included in the feasi-
bility study consisting of self-administering of the 
checklist, followed by a brief interview by a researcher. 
From the second round that tested self-administering 
of the revised checklist, followed by a brief interview 
by a researcher, all clients (n = 7) were included in the 
study. The second round was carried out in one of 
the pharmacies (P3).

The mean age of the participants (n = 80) in the first 
round was 74 years. It took on the average of 6.5 min-
utes to self-complete the checklist. Considering the 
checklist’s understandability, the most important result 
was that 22% (n = 18/80) of the respondents did not 
understand what a medication list means (Table 2). 
Furthermore, items related to medication review and 
appropriate follow-up/monitoring of medication ther-
apy were difficult to understand and self-assess.

Based on the qualitative analysis of the results and 
the expertise of the research group, some items were 
modified or totally removed from the final checklist 
(Table 2). In addition, based on published literature, 
the research group decided to add two new items 
assessing older adults’ own perceptions about their 
medication (Table 2). The modified checklist was tested 

in the second round (7 respondents, mean age 
75.0 years). The results of the second round showed 
that the checklist was understandable, and the time to 
fill out the checklist was 6.1 min. Furthermore, experts 
by experience (n = 2) confirmed the results.

The final medication risk checklist (LOTTA)

The feasibility study resulted in an eight-item Medication 
Risk Checklist that was named LOTTA (Table 3). The final 
checklist was divided into three main sections: 1) Systemic 
risks (items 1–3), 2) Potentially drug-induced symptoms 
(item 4), and 3) Medication adherence and self-management 
(items 5–8). All the items on the checklist have the same 
options for expressing the self-estimate: ‘yes’, ‘no’, and ‘I 
can’t say’. The items are modified so that in each item, the 
answer ‘yes’ or ‘I can’t say’ indicate risk (Table 3). The lan-
guage used in the checklist met the criteria of Easy 
Language (Finnish), and the SELKO symbol was 
achieved [33].

Section 1: Systemic risks (items 1–3, Table 3)

The first section of the Medication Risk Checklist 
(LOTTA) includes the highest priority systemic risks 
related to the medication use process, such as lack of 
an up-to-date medication list, several physicians 
involved in older adult’s care and lack of therapeutic 
outcome monitoring. These items may indicate frag-
mentation of the patient’s medication use process and 
thus, pose medication risks.

Table 2.  Key findings of the first round of the feasibility study.
Items(s) or themes of the content validated 
checklist Feasibility Modifications in the final checklist

Do you have a medication list containing all 
medicines and their doses that you use? The list 
should contain all prescription medicines, 
over-the-counter (OTC) medicines, vitamins, 
minerals, and herbal products that you are using 
(Table 1, item 1).

22 % (n = 18/80) of the respondents did 
not understand what was meant by a 
medication list

The item was modified to be more concrete. It was 
added that the list could be a paper or electronic 
listing of the medicines in use.

Items related to the use of potentially inappropriate 
medicines (PIM) or the use of certain medicines 
(e.g. diuretics, statins, anticoagulants, sleeping 
pills) without proper follow-up (Table 1; items 6, 
7 and 10).

Respondents had difficulties answering 
whether they used medicines 
mentioned in the preliminary list. 
Furthermore, they needed help 
answering how the follow-up of 
medication therapy had been carried 
out.

Items related to the use of certain PIMs or follow-up 
of certain medicines were excluded. Instead, PIM 
use was assessed with an item of potential 
adverse effects of these medicines. Items related 
to the follow-up of certain medication therapy 
were modified to a more general form.

Item related to medication review (Table 1, item 8). Item was too difficult to understand. Of 
the respondents, 6.5 % (n = 5) did not 
understand what was meant by 
medication review.

The item was removed because the respondents did 
not know how to answer it. They did not know 
what the medication review meant and whether 
such had been done.

Other items on the checklist indicate whether there 
is a need for a medication review.

Items were added based on the findings of the 
feasibility study, recommendations of the 
research group, and published literature.

Items were tested in the second round, 
and they were understandable.

The added items:
Do you feel that the medicine prescribed by your 

physician is not suitable for you?
Do you have to compromise on necessary medicines 

because you can’t afford to buy them?
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Section 2: Potentially dug-induced symptoms 
(item 4, Table 3)

The second section of the LOTTA-checklist focuses on 
pharmacotherapy related risks. This section lists symp-
toms potentially caused by medicines commonly used 
by older adults, repeatedly interfering with everyday 
life. The ten drug-induced symptoms listed in the 
checklist cover potentially harmful symptoms or 
adverse effects caused by potentially inappropriate 
medicines for older adults (e.g. anticholinergics, seda-
tives, neuroleptics), but also other medicines com-
monly used by older adults in clinical practice (e.g. 
diuretics, antihypertensives, antidiabetic medicines).

Section 3: Medication adherence and self-
management (items 5–8, Table 3)

Section 3 concentrates on items indicating potential 
risks related to not taking the medicines as prescribed 

or having problems in self-management of the medi-
cation use at home. This section also contain items 
assessing perceived medication-related burden and 
experiences with medicines, e.g. has the person a feel-
ing that any of the medicines prescribed to her/him is 
not suitable for her/him or the medicine taking does 
not fit in with the schedule of daily activities.

Discussion

Development of the Medication Risk Checklist (LOTTA) 
was a rigorously selective process which produced a 
content validated and feasibility tested medication risk 
checklist that can be self-administered by older adults 
to screen medication risks at home. The brief, one-page 
checklist, also assessed for being easy-to-read for older 
adults can be filled in about 6 minutes providing a 
multi-faceted understanding of the highest priority 
systemic risks related to the medication use process, 

Table 3.  The final medication risk checklist (LOTTA) (assessed by the Finnish Centre for easy language (Selkokeskus) [33]).
Please answer the items below. Tick the box next to the option that best describes your situation. If you answer "yes" or "I can’t say" in multiple items, 

please contact your pharmacy, physician, or nurse. Also, contact them if you have any questions when completing the checklist.
1. Are you missing an up-to-date paper-based or electronic medication list containing all the medicines that you are using at the moment? Such a list 
should contain all prescription medicines, over-the-counter (OTC) medicines, vitamins, minerals, and natural and herbal products that you are using.
Yes □ No□ I can’t say □
2. Do you have more than one physician involved in your care (e.g. general practitioner, specialist, private practitioner)?
Yes □ No□ I can’t say □
3. Are you lacking regular follow-up of your medication therapy (e.g. control visits in health care or home-based testing/measurements)?
Yes □ No□ I can’t say □
4. In the last four weeks, have you had any of the following symptoms repeatedly interfering with your everyday life?

Yes No I can’t say
• Feeling unusual tiredness or drowsiness in the daytime □ □ □
• Dizziness □ □ □
• Falls □ □ □
• Urinary problems (urinary incontinence or difficulty with urination) □ □ □
• Nausea □ □ □
• Constipation or other gastrointestinal problems □ □ □
• Memory problems □ □ □
• Confusion □ □ □
• Bruising easily or getting nosebleeds easily □ □ □
• Unusual dryness of the mouth □ □ □

5. Is it unclear to you for how long period you need to be taking your medicines? I.e. Are your medicines intended for regular use, for periodic courses, 
or are they to be taken ‘as needed’?
Yes □ No □ I can’t say □
6. Have you had the following issues when using your medicines?
a. You don’t know what exactly your medicines are for
Yes □ No□ I can’t say □
b. You have difficulties in taking your medicines as instructed, e.g.

•	 You don’t understand the dosing instructions
•	 You don’t remember to take the medicines when instructed
•	 Taking medicines does not fit in with the schedule of your daily activities

Yes □ No□ I can’t say □
c. You have difficulties in administering the medicines, e.g.

•	 You don’t know how to dose your eye drops, or it is difficult for you to dose eye drops.
•	 You don’t know how to dose your asthma medicines, or it is difficult for you to dose asthma medicines
•	 You don’t know how to inject your medicines yourself, or it is difficult for you to inject your medicines
•	 You have difficulties opening medicine bottles or packaging
•	 You have difficulties in halving tablets

Yes □ No□ I can’t say □
d. You have difficulties swallowing tablets or capsules
Yes □ No□ I can’t say □
7. Do you feel that any of the medicines prescribed to you is not suitable for you?
Yes □ No□ I can’t say □
8. Are you sometimes forced not to get essential medicines for your care because of financial problems?
Yes □ No□ I can’t say □
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potential drug-induced symptoms (adverse effects) 
caused by medicines commonly used by older adults, 
and problems in adherence and medication 
self-management.

It is surprising, that although most of the medicines 
are used at home and older adults are the major user 
group [35,36], only a few age-specific, self-administered 
medication risk screening tools are designed for them. 
Our comprehensive systematic reviews covering the 
research literature until December 10, 2018 [18,27] 
found only one validated and published medication 
risk checklist specially targeted to home-dwelling older 
adults and designed to be self-administered by them 
[23]. This checklist originates from the United States 
and was published in 2018. This 24-item ‘MedUseQ’ 
tool with a full name ‘A Self-Administered Screener for 
Older Adults to Assess Medication Use Problems’ 
focuses on low and high-priority patient and 
medication-related risk factors associated with medica-
tion nonadherence. The difference from the LOTTA 
Checklist is that the MedUseQ tool does not include 
systemic factors predisposing to medication risks. Like 
the LOTTA Checklist, the MedUseQ tool contains items 
assessing patient experiences of medicine taking, such 
as medication-related burden [37], as potential risk 
factors.

To cover the most recent literature on medication 
risk self-assessment tools for home-dwelling older 
adults, we updated the systematic literature search for 
the period from Jan 1, 2018, to Oct 27, 2023. The new 
search found five publications [38–42] describing five 
medication risk assessment tools, three of which 
[38,39,42] were intended to be patient self-administered. 
Of them, two tools [38,39] were developed for hospital 
setting and one for primary care [42]. However, the 
tool developed for primary care [42] did not meet our 
inclusion criteria (i.e. a self-administered medication 
risk assessment tool for home-dwelling older adults ≥ 
65 years). The tool was targeted for home-dwelling 
adults ≥ 18 years with polypharmacy and was designed 
to be filled in before general practitioner (GP) consul-
tation to encourage patients with polypharmacy to be 
involved in medicines optimisation. Thus, it seems that 
no new age-specific self-administered medication risk 
assessment tools for home-dwelling older adults has 
been published since the development of the LOTTA 
Checklist, making LOTTA Checklist still timely and 
needed. The updated literature search was conducted 
using the same databases (Medline Ovid, Scopus, Web 
of Science (WOS), Evidence-based Medicine (EBM)) and 
the same search strategies were used as in the previ-
ous systematic searches by Puumalainen et  al. 2019 
[18] and Pitrová 2021 [27].

Among the unique features of the LOTTA Checklist 
compared to previous patient self-administered medi-
cation risk screening tools [19–23] is inclusion of items 
assessing systemic risks. None of the previous tools 
that we found had included such common systemic 
risk factor as lack of up-to-date medication list in the 
self-assessment checklist. Lack of reconciled medica-
tion list is a common challenge globally jeopardising 
patient and medication safety [1,43]. If included in the 
checklist, the checklist can perform as an awareness 
raiser of the need for an up-to-date medication list 
among older adults. E.g. in Finland, all prescriptions 
are currently issued and dispensed electronically via a 
national patient information database Kanta, but the 
system does not produce an up-to-date medication list 
for medicine users [44,45]. According to a recent 
population-based survey in Finland by the National 
Medicines Agency, only 20% of the respondents 
reported having an up-to-date medication list [46]. 
Similar results were obtained from a recent regional 
health screening study among 75-year-old 
home-dwelling residents (n = 953), which used the 
LOTTA Checklist as an outcome indicator for 
medication-related risks [47]. Nearly half (43%) of the 
older medicine users missed an up-to-date medication 
list. The feasibility part of our study showed that 22% 
of the participating home-dwelling older people 
(n = 80) visiting the community pharmacy did not even 
understand what was meant by a medication list.

The LOTTA checklist may help older adults also to 
identify potentially drug-induced symptoms, i.e. 
adverse effects, and when they should contact their 
health care providers because of them. This feature is 
important as drug-induced symptoms are difficult to 
identify by older adults and thus tend to be underre-
ported and ignored, not properly managed as part of 
the normal care process [48]. Based on the literature 
and DRP-RAT tool [17,25,26], we created a large list of 
symptoms that could be potentially caused by medi-
cines commonly used by older adults that was submit-
ted to our expert panel for evaluation. The majority (8 
out of 10) of the ten most important drug-induced 
symptoms produced by the Delphi study and listed in 
the LOTTA Checklist are the same as listed in the prac-
tical nurse-administered DRP-RAT tool [17,25,26]. Only 
two symptom items listed in the LOTTA checklist, i.e. 
‘Bruising easily or getting nosebleeds easily’ and 
‘Unusual dryness of the mouth’, were not listed in the 
DRP-RAT tool. However, those symptoms are quite 
common [47] and may significantly impair the quality 
of life and functional ability. The LOTTA Checklist was 
utilised as a part of a comprehensive health screening 
for 953 home-dwelling 75 year old residents in the 
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PORI75 epidemiological study [47]. The participants 
frequently self-reported symptoms listed in the check-
list, the most prevalent symptoms being constipation 
(21%), urinating problems (20%), unusual tiredness 
(17%), bruising easily or getting nosebleeds easily and 
unusual dryness of the mouth (both 16%). These 
results confirm the validity of the listed drug-induced 
symptoms in the LOTTA Checklist.

Potential practical implications

Different ways of utilising and applying the LOTTA 
Checklist have emerged since it was launched in 
Finland in 2020, after its validation process and feasi-
bility testing were completed. The checklist and 
instructions for its use for older adults and health care 
professionals are freely available in printable and elec-
tronic version from the webpages of the Finnish 
Medicines Agency and the Association of Finnish 
Pharmacies [49,50]. Furthermore, many community 
pharmacies provide the list for their older clients. 
When using the checklist, older adults are encouraged 
to list their medicines in use or ask for an up-to-date 
medication list from health care professionals.

The Medication Risk Checklist (LOTTA) can also be 
used in assessing the need for different social or 
healthcare services. This way of use has been piloted 
in a large epidemiological cohort study which utilised 
the checklist as a part of comprehensive health screen-
ing among older adults aged 75 years [47]. The study 
gathered information on medication-related risk fac-
tors among home-dwelling older adults to be used in 
future planning and implementing health services. 
Another recent study utilised the checklist when pilot-
ing a remote pharmacist service for multi-professional 
municipal case management for home-dwelling older 
adults [51]. The pharmacy service included remote 
medication review using the LOTTA Checklist to screen 
potential medication risks in clients’ medication and to 
assess the need for a multi-professional comprehen-
sive medication review. The results of this study indi-
cate that by using the checklist, it was possible to 
identify medication risks.

The list could be promoted by incorporating it in 
the electronic medication use process, and online 
care services for medicine users. This way, the older 
adults could complete the list independently at 
home, and healthcare professionals would easily 
access information on potential medication risks. The 
checklist can also be used as an electronic indicator 
providing useful information for planning health ser-
vices in the future [47]. Health and social care per-
sonnel in health centres can use the checklist to 

identify older risk patients, e.g. when conducting 
health checks.

Furthermore, the LOTTA Checklist can perform as a 
communication tool between the patient and health-
care. If the list has been filled in advance at home, the 
results can be reviewed together with a physician or 
nurse at an appointment. This information can facili-
tate discussion on a patient’s medication therapy. The 
checklist is suitable to be filled in and also discussed 
in community pharmacies. It can be utilised to identify 
older adults with potential medication risks, and phar-
macy professionals can guide those for interventions, 
e.g. medication reviews. Pharmacies also can utilise the 
checklist as an interview tool during medication 
counselling.

As described above, the LOTTA Checklist may enable 
the identification and solving of medication risks at an 
early stage in primary health care. This point is import-
ant as medication-related problems consume health-
care resources by causing, e.g. emergency department 
visits in hospitals, an identified challenge in geriatric 
care [52,53]. Furthermore, identification and solving of 
medication-related risks as early as possible can poten-
tially support the independence and participation of 
older adults in their pharmacotherapy and living inde-
pendently at home.

Strengths and limitations of the study

The use of the Delphi method in validating the con-
tent of the checklist is justified as 1) there is a lack of 
published guidance for this kind of screening criteria, 
and 2) the method has widely been applied in devel-
oping different screening criteria for use in health care 
[17,24,29–31].

An interprofessional expert panel of 14–19/19 mem-
bers (physicians and pharmacists) responded in three 
Delphi rounds (Figure 1). Akins and colleagues (2005) 
[54] found in their study that reliable outcomes in the 
Delphi survey can be obtained with a relatively small 
expert panel, provided that the experts are carefully 
selected. Thus, we believe that in this study, the num-
ber of experts (selected with strict inclusion criteria) 
was high enough to produce reliable outcomes. It is 
also established that 2–3 Delphi rounds can be consid-
ered sufficient to obtain reliable results [55]. This study 
applied a 4-point Likert scale and a ≥ 80% limit of con-
sensus, which we believe is sufficient to produce good 
reproducibility. In Lange’s study (2020) [56], test-retest 
reliability varied considerably depending on the rating 
scale used (3, 5 or 9-point scale). The best reproduc-
ibility was produced on a three-step scale. The differ-
ences between the scales increased as the consensus 



Annals of Medicine 11

limit increased. Response rates in the Delphi rounds in 
the current study were quite high (74–100%), indicat-
ing the panellists’ involvement and commitment to 
the study.

Although the draft checklist was based on two sys-
tematic literature reviews [18,27], and an existing 
risk-assessment tool DRP-RAT [17,25,26], it may have 
missed some relevant aspects of medication risk screen-
ing. Because of this, we asked the expert panellists 
during the pilot and the actual rounds to suggest addi-
tional items based on their clinical expertise. We also 
utilised the geriatric expertise of our research group to 
complement the items. Thus, the development pro-
cesses of the checklist have been strict enough to tackle 
potential deficiencies with the methodology.

The literature searches were restricted to 
English-language articles and did not include grey lit-
erature, which may be a limitation as some important 
articles may have been missed. The draft checklist was 
also based on an existing risk assessment tool DRP-RAT 
[17,25,26], which due to the constructive nature of a 
Delphi survey [24], may be a limitation (possible false 
conclusions may have remained from one criterion to 
another). On the other hand, the DRP-RAT tool has 
been proven to be sensitive in identifying clinically 
significant DRPs [26,57], which may be considered a 
strength.

The feasibility of the Medication Risk Checklist 
(LOTTA) was tested in a real community pharmacy 
environment with ordinary older adults ≥ 65 years vis-
iting pharmacy. The participating four pharmacies 
located in different parts of Finland (capital area and 
counties) with different population bases. The study 
participants were quite evenly distributed among the 
participating pharmacies. Thus, it is likely that those 
older pharmacy clients who participated the feasibility 
study represented a real-life sample of older adults 
with different health statuses and different socio 
demographic backgrounds, which is the strength of 
this study.

Future studies

More research is needed to prove the ability of the 
checklist to identify older people with medication risks 
and the usability of the checklist in clinical practice. 
Studies with different healthcare organisations, e.g. 
health centres or hospitals, could indicate items show-
ing a particularly high risk. It would also be useful to 
study if the self-administered checklist can empower 
older adults to keep their medication lists up-to-date 
and identify and report potential medication therapy 
problems to healthcare professionals.

Conclusions

This study developed, validated and assessed the fea-
sibility of an eight-item patient self-administered 
Medication Risk Checklist (LOTTA). A wide range of 
potential medication risks related to the medication 
use process can be identified by patient self-assessment. 
Screening tools such as LOTTA can enhance early 
detection of potential medication risks and risk com-
munication between older adults and their healthcare 
providers. A wider and more integrated use of the 
checklist could be facilitated by making it electroni-
cally available as part of the patient information 
systems.

Acknowledgments

The following persons are acknowledged: Prof. Katri 
Hämeen-Anttila (University of Eastern Finland, School of 
Pharmacy, worked at Finnish Medicines Agency at the time 
of the study), Dr. Charlotta Sandler and MSc (Pharm) Annika 
Koivisto (Association of Finnish Pharmacies) for supporting 
and facilitating the study. We also are grateful to Dr. 
Eeva-Katri Kumpula for linguistic help with the Medication 
Risk Checklist (LOTTA) and Dr. Anders Nielsen for linguistic 
help with the manuscript.

Authors contributions

Study concept and design (MD, TT, RS, MA, GH, SLK, JP), 
acquisition of data (MD, TT, RS, MA, GH, EP, MP, DF), analysis 
and interpretation of data (MD, TT, RS, MA, GH, MP, DF), 
drafting the manuscript and the final approval of the version 
to be published (MD, TT, RS, MA, GH, EP, SLK, MP, DF, JP).

Disclosure statement

The authors report no conflicts of interest.

Funding

This work was supported by the Association of Finnish 
Pharmacies. Research conducted by the collaborative 
research team in Czech Republic was supported by the 
Cooperative Research Program of the Faculty of Pharmacy, 
Charles University, Czech Republic (Research Group ‘Ageing, 
Polypharmacy and Changes in the Therapeutic Value of 
Drugs in the AgeD’, Chair: Assoc. Prof., D. Fialová) and SVV 
260 665.

ORCID

Maarit Dimitrow  http://orcid.org/0009-0004-8199-0700
Marja Airaksinen  http://orcid.org/0000-0002-6077-5671
Ghada Hassan  http://orcid.org/0000-0003-4623-995X
Emmi Puumalainen  http://orcid.org/0000-0001-7741-0890
Sirkka-Liisa Kivelä  http://orcid.org/0009-0006-0390-6926



12 M. DIMITROW ET AL.

Daniela Fialová  http://orcid.org/0000-0001-5638-9690
Juha Puustinen  http://orcid.org/0000-0002-4033-1539
Terhi Toivo  http://orcid.org/0000-0001-8357-2714

Data availability statement

Inquiries regarding the data of this study can be directed to 
the corresponding author (Maarit Dimitrow).

References

	 [1]	 Word Health Organization (WHO). Medication without 
harm: third Global Patient Safety Challenge. 2017. Available 
from: https://apps.who.int/iris/handle/10665/255263

	 [2]	 Ministry of Social Affairs and Health. The client and  
patient safety strategy and implementation plan 2022–
2026. Vol. 12. Publications of the Ministry of Social 
Affairs and Health; 2022. Available from: http://urn.fi/
URN:ISBN:978-952-00-9712-7

	 [3]	 Ministry of Social Affairs and Health. Rational 
Pharmacotherapy Action Plan. Reports and Memorandums 
of the Ministry of Social Affairs and Health. 2018. Available 
from: http://urn.fi/URN:ISBN:978-952-00-3915-8

	 [4]	 Finnish Institute for Health and Welfare. Aging: home 
Care. 2023. Available from: https://thl.fi/en/web/
ageing/older-people-services-undergoing-a-change/
home-care

	 [5]	 World Health Organisation. Multimorbidity. 2016. 
Available from: http://apps.who.int/ iris/bitstream/10665
/252275/1/9789241511650-eng.pdf

	 [6]	I konen JN, Eriksson JG, Salonen MK, et  al. The utiliza-
tion of specialized healthcare services among frail older 
adults in the helsinki birth cohort study. Ann Med. 
2021;53(1):1–14. doi: 10.1080/07853890.2021.1941232.

	 [7]	C ollard RM, Boter H, Schoevers RA, et  al. Prevalence of 
frailty in community-dwelling older persons: a system-
atic review. J Am Geriatr Soc. 2012;60(8):1487–1492. 
doi: 10.1111/j.1532-5415.2012.04054.x.

	 [8]	 Wagle KC, Skopelja EN, Campbell NL. Caregiver-Based 
interventions to optimize medication safety in vulnera-
ble elderly adults: a systematic evidence-based review. 
J Am Geriatr Soc. 2018;66(11):2128–2135. doi: 10.1111/
jgs.15556.

	 [9]	L ang A, Macdonald M, Marck P, et  al. Seniors managing 
multiple medications: using mixed methods to view 
the home care safety lens. BMC Health Serv Res. 
2015;15(1):548. doi: 10.1186/s12913-015-1193-5.

	[10]	 Parand A, Garfield S, Vincent C, et  al. Carers’ medication 
administration errors in the domiciliary setting: system-
atic review. PLoS One. 2016;11(12):e0167204. doi: 
10.1371/journal.pone.0167204.

	[11]	S idel VW, Beizer JL, Lisi-Fazio D, et  al. Controlled study 
of the impact of educational home visits by pharma-
cists to high-risk older patients. J Community Health. 
1990;15(3):163–174. doi: 10.1007/BF01350254.

	[12]	 Koecheler JA, Abramowitz PW, Swim SE, et al. Indicators for 
the selection of ambulatory patients who warrant pharma-
cist monitoring. Am J Hosp Pharm. 1989;46(4):729–732.

	[13]	 Fuller D, Watson R. Validating a self-medication risk  
assessment instrument. Clin Eff Nurs. 2005;9(1-2):78–83. 
doi: 10.1016/j.cein.2004.12.003.

	[14]	 Johnson M, Griffiths R, Piper M, et  al. Risk factors for an 
untoward medication event among elders in community 
based nursing caseloads in Australia. Public Health Nurs. 
2005;22(1):36–44. doi: 10.1111/j.0737-1209.2005.22106.x.

	[15]	 Gusdal AK, Beckman C, Wahlstrom R, et  al. District nurses’ 
use for an assessment tool in their daily work with elderly 
patients’ medication management. Scand J Public Health. 
2011;39(4):354–360. doi: 10.1177/1403494810396398.

	[16]	L ukazewski A, Mikula B, Servi A, et  al. Evaluation of a 
web-based tool in screening for medication-related 
problems in community-dwelling older adults. Consult 
Pharm. 2012;27(2):106–113. doi: 10.4140/TCP.n.2012.106.

	[17]	 Dimitrow MS, Mykkänen SI, Leikola SN, et  al. Content vali-
dation of a tool for assessing risks for drug-related prob-
lems to be used by practical nurses caring for home-dwelling 
clients aged ≥65 years: a delphi survey. Eur J Clin Pharmacol. 
2014;70(8):991–1002. doi: 10.1007/s00228-014-1699-5.

	[18]	 Puumalainen E, Airaksinen M, Jalava SE, et  al. 
Comparison of drug-related problem risk assessment 
tools for older adults: a systematic review. Review. Eur 
J Clin Pharmacol. 2019;76(3):337–348. doi: 10.1007/
s00228-019-02796-w.

	[19]	 Barenholtz Levy H. Self-administered medication-risk 
questionnaire in an elderly population. Ann Pharmacother. 
2003;37(7-8):982–987. doi: 10.1345/aph.1C305.

	[20]	 George J, Munro K, McCaig D, et  al. Risk factors for 
medication misadventure among residents in sheltered 
housing complexes. Br J Clin Pharmacol. 2007;63(2):171–
176. doi: 10.1111/j.1365-2125.2006.02799.x.

	[21]	 Pit SW, Byles JE, Cockburn J. Medication review: patient selec-
tion and general practitioner’s report of drug-related prob-
lems and actions taken in elderly australians. J Am Geriatr 
Soc. 2007;55(6):927–934. doi: 10.1111/j.1532-5415.2007.01181.x.

	[22]	 Doucette WR, Chang EH, Pendergast JF, et  al. 
Development and initial assessment of the medication 
user self-evaluation (MUSE) tool. Clin Ther. 
2013;35(3):344–350. doi: 10.1016/j.clinthera.2013.02.010.

	[23]	 Berman RL, Iris M, Conrad KJ, et  al. Validation of the 
MedUseQ: a self-administered screener for older adults 
to assess medication use problems. J Pharm Pract. 
2019;32(5):509–523. doi: 10.1177/0897190018766789.

	[24]	 Jünger S, Payne SA, Brine J, et  al. Guidance on con-
ducting and REporting DElphi studies (CREDES) in pal-
liative care: recommendations based on a methodolog-
ical systematic review. Palliat Med. 2017;31(8):684–706. 
doi: 10.1177/0269216317690685.

	[25]	 Dimitrow M. Dissertation development and validation 
of a drug-related problem risk assessment tool for use 
by practical nurses working with community-dwelling 
aged University of Helsinki. Faculty of Pharmacy. 2016.

	[26]	 Dimitrow M, Puustinen J, Viikari P, et  al. Can practical 
nurses identify older home care clients at risk of 
drug-related problems – geriatricianʼs appraisal of their 
risk screenings: a pilot study. J Pharm Technol. 
2018;34(3):99–108. doi: 10.1177/8755122518756332.

	[27]	 Pitrová M. Thesis, risks and problems associated with 
polypharmacy in older patients - A self-screening tool 
for identifying risks of pharmacotherapy by patients 
themselves Charles University, Faculty of Pharmacy, 
Department of Social and Clinical Pharmacy. 2021.

	[28]	 de Meyrick J. The delphi method and health research. 
Health Educ. 2003;103(1):7–16. doi: 10.1108/0965428 
0310459112.

https://apps.who.int/iris/handle/10665/255263
http://urn.fi/URN:ISBN:978-952-00-9712-7
http://urn.fi/URN:ISBN:978-952-00-9712-7
http://urn.fi/URN:ISBN:978-952-00-3915-8
https://thl.fi/en/web/ageing/older-people-services-undergoing-a-change/home-care
https://thl.fi/en/web/ageing/older-people-services-undergoing-a-change/home-care
https://thl.fi/en/web/ageing/older-people-services-undergoing-a-change/home-care
http://apps.who.int/%20iris/bitstream/10665/252275/1/9789241511650-eng.pdf
http://apps.who.int/%20iris/bitstream/10665/252275/1/9789241511650-eng.pdf
https://doi.org/10.1080/07853890.2021.1941232
https://doi.org/10.1111/j.1532-5415.2012.04054.x
https://doi.org/10.1111/jgs.15556
https://doi.org/10.1111/jgs.15556
https://doi.org/10.1186/s12913-015-1193-5
https://doi.org/10.1371/journal.pone.0167204
https://doi.org/10.1007/BF01350254
https://doi.org/10.1016/j.cein.2004.12.003
https://doi.org/10.1111/j.0737-1209.2005.22106.x
https://doi.org/10.1177/1403494810396398
https://doi.org/10.4140/TCP.n.2012.106
https://doi.org/10.1007/s00228-014-1699-5
https://doi.org/10.1007/s00228-019-02796-w
https://doi.org/10.1007/s00228-019-02796-w
https://doi.org/10.1345/aph.1C305
https://doi.org/10.1111/j.1365-2125.2006.02799.x
https://doi.org/10.1111/j.1532-5415.2007.01181.x
https://doi.org/10.1016/j.clinthera.2013.02.010
https://doi.org/10.1177/0897190018766789
https://doi.org/10.1177/0269216317690685
https://doi.org/10.1177/8755122518756332
https://doi.org/10.1108/0965428
https://doi.org/10.1108/0965428


Annals of Medicine 13

	[29]	 Dimitrow M, Airaksinen M, Kivelä S-L, et  al. Comparison 
of prescribing criteria to evaluate the appropriateness 
of drug treatment in individuals aged 65 and older: a 
systematic review. J Am Geriatr Soc. 2011;59(8):1521–
1530. doi: 10.1111/j.1532-5415.2011.03497.x.

	[30]	C elikkayalar E, Myllyntausta M, Grissinger M, et  al. 
Adapting and remodelling the US institute for safe 
medication practices’ medication safety self-assessment 
tool for hospitals to be used to support national med-
ication safety initiatives in Finland. Int J Pharm Pract. 
2016;24(4):262–270. doi: 10.1111/ijpp.12238.

	[31]	S eppälä L, Petrovic M, Ryg J, et  al. STOPPFall (screening 
tool of older persons prescriptions in older adults with 
high fall risk): a delphi study by the EuGMS task and 
finish group on Fall-Risk-Increasing drugs. Age Ageing. 
2021;50(4):1189–1199. doi: 10.1093/ageing/afaa249.

	[32]	 Delphi Method Sowtware. eDelphi.org. 2023. Available 
from: https://www.edelphi.org/#

	[33]	S elkokeskus. 2023. Available at: https://selkokeskus.fi/
in-english/

	[34]	 Finnish National Board on Research Integrity TENK. The ethi-
cal principles of research with human participants and ethi-
cal review in the human sciences in Finland. Finnish national 
board on research integrity TENK guidelines 2019. 0 Helsinki 
(Finland): Finnish National Board on Research Integrity TENK. 
2019. Available from: https://tenk.fi/sites/default/files/2021-01/
Ethical_review_in_human_sciences_2020.pdf

	[35]	S aastamoinen LK, Verho J. Register-based indicators  
for potentially inappropriate medication in high-cost  
patients with excessive polypharmacy. Pharmacoepidemiol 
Drug Saf. 2015;24(6):610–618. doi: 10.1002/pds.3764.

	[36]	 World Health Organization WHO. 2019. Medication Safety 
in Polypharmacy. Technical Report, 2019. Available from: 
https://apps.who.int/iris/bitstream/ handle/10665/325454/
WHO-UHC-SDS-2019.11-eng.pdf?ua=1

	[37]	 Mohammed MA, Moles RJ, Chen TF. Medication-related 
burden and patients’ lived experience with medicine: a 
systematic review and metasynthesis of qualitative 
studies. BMJ Open. 2016;6(2):e010035. doi: 10.1136/
bmjopen-2015-010035.

	[38]	 Kaufmann CP, Stampfli D, Mory N, et  al. Drug-Associated 
risk tool: development and validation of a self-assessment 
questionnaire to screen for hospitalised patients at risk 
for drug-related problems. BMJ Open. 2018;8(3):e016610. 
doi: 10.1136/bmjopen-2017-016610.

	[39]	 Geeson C, Wei L, Franklin BD. Development and  
performance evaluation of the medicines optimisation 
assessment tool (MOAT): a prognostic model to target 
hospital pharmacists’ input to prevent medication-related 
problems. BMJ Qual Saf. 2019;28(8):645–656. doi: 
10.1136/bmjqs-2018-008335.

	[40]	 Kempen TGH, Hedström M, Olsson H, et al. Assessment tool 
for hospital admissions related to medications:  
development and validation in older patients. Int J Clin 
Pharm. 2019;41(1):198–206. doi: 10.1007/s11096-018-0768-8.

	[41]	T aylor SE, Mitri EA, Harding AM, et  al. Development of 
screening tools to predict medication-related problems 
across the continuum of emergency department care: a 
prospective, multicenter study. Front Pharmacol. 2022; 
13:865769. doi: 10.3389/fphar.2022.865769.

	[42]	S andbæk A, Møller MCR, Bro F, et  al. Involving  
patients in medicines optimisation in general practice: 

a development study of the "PREparing patients for 
active involvement in medication review" (PREPAIR) 
tool. BMC Prim Care. 2022;23(1):122. 20 doi: 10.1186/
s12875-022-01733-8.

	[43]	I nstitute for Healthcare Improvement. How-To guide: 
prevent adverse drug events by implementing medica-
tion reconciliation. Cambridge (MA): Institute for 
Healthcare Improvement; 2011.

	[44]	 Keskimäki I, Tynkkynen L-K, Reissell E, et  al. Finland: 
health system review. Health Syst Transit. 2019;21:2.

	[45]	 Kanta. Official website. 2023. Available from: https://
www.kanta.fi/en/

	[46]	 Jyrkkä J, Ruotsalainen J, Hämeen-Anttila K. Medicines 
barometer 2021 the burden of medicinal treatment on 
everyday life. Finnish Medicines Agency Fimea. Available 
from: https://urn.fi/URN:ISBN:978-952-7299-33-3

	[47]	 Kanninen JC, Puustinen J, Airaksinen M, et  al. A. 
Self-assessed medication risk factors as part of compre-
hensive health screening in home-dwelling older adults. 
Health Sci Rep. 2023;6(4):e1196.

	[48]	L ampela P, Hartikainen S, Sulkava R, et  al. Adverse drug 
effects in elderly people—a disparity between clinical 
examination and adverse effects self-reported by the 
patient. Eur J Clin Pharmacol. 2007;63(5):509–515. doi: 
10.1007/s00228-007-0283-7.

	[49]	 Finish Medicines Agency. Development and HTA. 2023. 
Available from: https://www.fimea.fi/kehittaminen_ja_
hta/jarkeva-laakehoito/laakehoidon-tietopaketit

	[50]	A ssociation of Finish Pharmacies. 2021. 
LOTTA-tarkistuslista (Medication Risk Cheklist (LOTTA)) 
Available from: https://www.apteekki.fi/apteekki- 
palvelut/lotta-tarkistuslista.html

	[51]	 Mäkinen H. Pharmacist’s remote participation in the 
municipal case management of older adults: Need as-
sessment for assistance in medication self-management 
at home Master’s Programme in Pharmacy. University 
of Helsinki, Faculty of Pharmacy. 2022.

	[52]	L aatikainen O, Sneck S, Bloigu R, et  al. Hospitalizations 
due to adverse drug events in the Elderly-A retrospec-
tive register study. Front Pharmacol. 2016;7:358. doi: 
10.3389/fphar.2016.00358.

	[53]	 Oscanoa TJ, Lizaraso F, Carvajal A. Hospital admissions 
due to adverse drug reactions in the elderly. A 
meta-analysis. Eur J Clin Pharmacol. 2017;73(6):759–770. 
doi: 10.1007/s00228-017-2225-3.

	[54]	A kins RA, Tolson H, Cole BR. Stability of response char-
acteristics of a delphi panel: application of bootstrap 
data expansion. BMC Med Res Methodol. 2005;5(1):37. 
doi: 10.1186/1471-2288-5-37.

	[55]	 McMillan SS, King M, Tully MP. How to use the nominal 
group and delphi techniques. Int J Clin Pharm. 
2016;38:655–662.

	[56]	L ange T, Kopkow C, Lützner J, et  al. Comparison of  
different rating scales for the use in delphi studies:  
different scales lead to different consensus and show 
different test-retest reliability. BMC Med Res Methodol. 
2020;20(1):28. doi: 10.1186/s12874-020-0912-8.

	[57]	T oivo T, Airaksinen M, Dimitrow M, et  al. Enhanced  
coordination of care to reduce medication risks in older 
home care clients in primary care: a randomized  
controlled trial. BMC Geriatr. 2019;19(1):332. doi: 
10.1186/s12877-019-1353-2.

https://doi.org/10.1111/j.1532-5415.2011.03497.x
https://doi.org/10.1111/ijpp.12238
https://doi.org/10.1093/ageing/afaa249
https://www.edelphi.org/#
https://selkokeskus.fi/in-english/
https://selkokeskus.fi/in-english/
https://tenk.fi/sites/default/files/2021-01/Ethical_review_in_human_sciences_2020.pdf
https://tenk.fi/sites/default/files/2021-01/Ethical_review_in_human_sciences_2020.pdf
https://doi.org/10.1002/pds.3764
https://apps.who.int/iris/bitstream/%20handle/10665/325454/WHO-UHC-SDS-2019.11-eng.pdf?ua=1
https://apps.who.int/iris/bitstream/%20handle/10665/325454/WHO-UHC-SDS-2019.11-eng.pdf?ua=1
https://doi.org/10.1136/bmjopen-2015-010035
https://doi.org/10.1136/bmjopen-2015-010035
https://doi.org/10.1136/bmjopen-2017-016610
https://doi.org/10.1136/bmjqs-2018-008335
https://doi.org/10.1007/s11096-018-0768-8
https://doi.org/10.3389/fphar.2022.865769
https://doi.org/10.1186/s12875-022-01733-8
https://doi.org/10.1186/s12875-022-01733-8
https://www.kanta.fi/en/
https://www.kanta.fi/en/
https://urn.fi/URN:ISBN:978-952-7299-33-3
https://doi.org/10.1007/s00228-007-0283-7
https://www.fimea.fi/kehittaminen_ja_hta/jarkeva-laakehoito/laakehoidon-tietopaketit
https://www.fimea.fi/kehittaminen_ja_hta/jarkeva-laakehoito/laakehoidon-tietopaketit
https://www.apteekki.fi/apteekki-palvelut/lotta-tarkistuslista.html
https://www.apteekki.fi/apteekki-palvelut/lotta-tarkistuslista.html
https://doi.org/10.3389/fphar.2016.00358
https://doi.org/10.1007/s00228-017-2225-3
https://doi.org/10.1186/1471-2288-5-37
https://doi.org/10.1186/s12874-020-0912-8
https://doi.org/10.1186/s12877-019-1353-2

	Medication risk checklist for older adults (LOTTA)  development and validation of a self-assessment tool
	ABSTRACT
	Introduction
	Materials and methods
	Development of the draft checklist
	Delphi method: selection of expert panellists
	Delphi rounds for content validation
	Data analysis
	Feasibility study
	Research ethics

	Results
	Delphi study
	Importance rating
	Feasibility study
	The final medication risk checklist (LOTTA)
	Section 1: Systemic risks (items 13, Table 3)
	Section 2: Potentially dug-induced symptoms (item 4, Table 3)
	Section 3: Medication adherence and self-management (items 58, Table 3)

	Discussion
	Potential practical implications
	Strengths and limitations of the study
	Future studies

	Conclusions
	Acknowledgments
	Authors contributions
	Disclosure statement
	Funding
	ORCID
	Data availability statement
	References



