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Abstract 

Background:  The assessment of patients’ medication literacy skills (i.e., abilities to access, comprehend and interact 
with medication-related information) is an important step in assisting clinicians to plan for appropriate care. Despite 
several attempts by researchers to develop measures of medication literacy, an instrument tailored to the specific 
needs of older adults remains a significant shortfall. Therefore, an interprofessional team that included a citizen co-
researcher conceptualized a new standardised measure of medication literacy—the MEDedication Literacy Assess-
ment of Geriatric patients and informal caregivers (MED-fLAG). MED-fLAG was designed as a three-dimensional self-
reported measure of functional, interactive and critical skills. This study describes the conceptualization process and 
provides the results of an evaluation of MED-fLAG’s content validity, acceptability, and feasibility during a hospital stay.

Methods:  MED-fLAG was developed in accordance with the guidance on scale development and standards for good 
content validity, by using the following steps: (I) conceptualization of a provisional version of MED-fLAG; (II) iterative 
qualitative evaluation of its content validity by older adults, informal caregivers and healthcare professionals.

Results:  The qualitative assessment of the initial 54-item MED-fLAG was conducted in 36 participants, namely 13 
home-dwelling older adults and/or informal caregivers and 23 healthcare professionals. Six rounds of revisions were 
performed to achieve content validity and to propose a 56-item revised MED-fLAG. Participants reported benefits of 
using a standardized assessment of medication literacy during a hospital stay but warned about certain limitations 
and prerequisites. The extent to which MED-fLAG could be integrated into discharge planning needs to be further 
investigated.

Conclusions:  MED-fLAG is the first medication literacy measure tailored to the specific needs of older patients and 
informal caregivers. A unique feature of this measure is that it includes prescribed and non-prescribed medications, 
irrespective of the galenic form. Additional studies are required to evaluate the other measurement properties of 
MED-fLAG, and to reduce the number of items before considering its clinical application.
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Background
The pattern of illness in older adults (≥ 65  years old) 
implies a higher prevalence of chronic conditions and 
a corresponding increase in medications. Older adults 
often deal with numerous long-term medications, 
potentially involving prescribed, non-prescribed and 
herbal products, with different dosages, galenic forms, 
and schedules of administration [1–5]. In such circum-
stances, self-management of medication can represent 
a complex self-care activity [6], requiring a high level of 
cognitive and social skills, that can be grouped under the 
concept of medication literacy skills [7].

Medication literacy was recently defined in a concept 
development study, as the degree to which older adults 
and/or informal caregivers can develop and maintain 
functional, interactive and critical skills [8]. These skills 
involve, for instance, the abilities to understand, prepare 
and self-administer medication (functional domain), to 
actively interact with healthcare providers, to express 
concerns and take part in decisions (interactive domain), 
and to seek reliable medication-related information, exert 
control over medication management and act appropri-
ately in case of problems (critical domain).

Assessing and supporting sufficient medication literacy 
skills is a priority area in medication safety in high-risk 
situations, polypharmacy and transitions of care [9, 10]. 
Formal assessment of medication literacy during a hospi-
tal stay is a first necessary step to inform clinicians about 
the extent to which the medication regimen is adapted 
to the older patient’s skills, and assist them in optimiz-
ing this regimen and planning for individualized support 
[11–14]. Since medication management is the most com-
mon task reported by informal caregivers [15, 16], initia-
tives to prepare them for medication management and 
enhance their medication literacy skills appear to be of 
utmost importance.

Although several attempts have been made to develop 
standardised measures of medication literacy, these 
measures have so far been unsatisfactory [17, 18]. Their 
psychometric properties were found to be inconsistent, 
the rationale for skills considered essential for medication 
literacy assessment was poor, and none of these measures 

were developed for the specific needs of older adults [17, 
18]. The lack of a medication literacy assessment specifi-
cally tailored to older adults is a significant shortfall that 
remains to be addressed, including its use among infor-
mal caregivers when they are responsible for medication 
preparation and administration.

Prior to their use in clinical practice, newly developed 
measures should demonstrate an adequate reflection of 
the concept, also referred to as content validity. Content 
validity is the first and most important psychometric 
property when developing new measures, as poor content 
validity would influence other aspects of validity, reliabil-
ity and interpretability [19]. In addition, acceptability and 
feasibility aspects, often overlooked components of new 
patient-reported outcome measures [20], provide impor-
tant information concerning the most suitable format and 
method of administering measures to support the delivery 
of care, as well as the potential response biases [21–23].

The objectives of this study were therefore to con-
ceptualize and evaluate the content validity of a new 
medication literacy measure, the MEDication Literacy 
Assessment of Geriatric patients and informal caregivers 
(the MED-fLAG), including the preliminary acceptability 
and feasibility of its use during a hospital stay.

Methods
The research methods were designed in accordance with 
guidance on scale development [24, 25] and the standards 
on content validity established by COSMIN—COnsen-
sus-based Standards for selection of health Measurement 
INstruments [19]. This study included two steps: (I) con-
ceptualization of a provisional version of MED-fLAG; (II) 
evaluation of its content validity, including the prelimi-
nary acceptability and feasibility of its use.

Step I: conceptualization of MED‑fLAG
In this first step, multiple information sources were used 
to apprehend the domains and subdomains underlying 
a measure of medication literacy in older adults. Three 
key domains of medication literacy – functional, interac-
tive and critical – were identified in a previous concept 

Plain English summary 

On the basis of what has been written about medication literacy and the experiences of experts, we developed a new 
questionnaire to measure medication literacy (MED-fLAG) in older adults and/or informal caregivers. MED-fLAG was 
then submitted to older adults, informal caregivers and healthcare professionals to retrieve their feedback concern-
ing the relevance, comprehensibility and exhaustiveness of the proposed items. In future, MED-fLAG will allow health 
professionals to evaluate medication literacy skills in older patients during hospitalization and/or in their informal 
caregivers when they are responsible for preparing or administering the medications, and then propose individual-
ised support.
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development study, including a literature review and 
focus groups with hospital nurses [8]. During workshops, 
a multidisciplinary research team, including nurses, a 
geriatrician, a pharmacist and a citizen co-researcher 
(i.e., patient partner) were invited to reflect on what they 
would consider essential skills in the functional, interac-
tive and critical domains, contributing to the clarification 
of subdomains. Then, the multidisciplinary research team 
developed an extensive item bank that aimed to cover 
the domains and subdomains of medication literacy. The 
citizen co-researcher, with comorbidities and a complex 
medication regimen, contributed to a sense check of the 
proposed items and to the breadth and depth of this con-
ceptualisation phase [20]. The overall findings were used 
to shape the first version of MED-fLAG. At this stage, 
previously developed medication literacy measures [18] 
were considered in order to support item exhaustiveness.

The formulation of items and response options fol-
lowed recommendations of general principles for writing 
items [21, 24, 26]. Based on literature about measure-
ment instrument testing in older patient population, 
we avoided recall behaviours and used limited number 
of response options with a unidirectional scale [23, 27]. 
Items were worded for completion by older patients or 
their informal caregivers.

Step II: content validity
Design
A qualitative method of data collection, namely cogni-
tive interviewing, was chosen to achieve satisfactory 
content validity by asking older adults, informal caregiv-
ers and health professionals about the relevance, com-
prehensibility and exhaustiveness of the candidate items 
of MED-fLAG [19, 21]. Congruent with standards in 
psychometrics, content validity should target adequate 
content coverage by including many more items than it is 
expected to be found in the finalized measure [19, 24, 26]. 
Focus group approach was chosen to promote interac-
tion and self-disclosure among participants. When focus 
group participation was not feasible for participants, 
alternative data collection methods were proposed, such 
as individual interviews or written evaluation (i.e., notes 
about problematic items on a paper-based version of the 
preliminary MED-fLAG).

Participants and setting
A convenience sample of home-dwelling older adults, 
informal caregivers and healthcare professionals was 
recruited in the French-speaking part of Switzerland 
between June and October 2021. Home-dwelling older 
adults and informal caregivers, not necessarily dyads, 
were recruited from patient and citizen associations 
through advertisements, and healthcare professionals 

were recruited from hospital and universities by adver-
tisements and word of mouth. All participants had to 
be fluent in French. Home-dwelling older adults had to 
be ≥ 65  years old, and managing their medication for at 
least three months. Those who required assistance from 
healthcare professionals to manage their medication were 
excluded. Informal caregivers had to be ≥ 18  years old 
and responsible for preparing or administering medica-
tions on behalf of an older relative aged 65 years or more 
for at least three months. Prior experience with medica-
tion self-management of at least three months was used 
to gain insight from key informants about functional, 
interactive and critical medication literacy skills, as well 
as to increase information power [28]. Finally, any health-
care professionals (e.g., nurses, pharmacists, physicians) 
with experience in information or education of hospital-
ized older patients for self-medication management were 
invited to participate, independent of their professional 
background and position in their institution.

Data collection
Prior to the focus group sessions, participants were asked 
to perform a preparatory work by reading each item and 
taking notes about problematic items on a paper-based 
version of MED-fLAG. The instructions given were the 
following: “With a red marker,(i) highlight words/phrases 
that are difficult to understand and should be rephrased, 
(ii) words/phrases that are unclear, ambiguous, impre-
cise”, “With a blue marker, (iii) highlight statements in the 
MED-fLAG that you assess as irrelevant, inadequate and 
should be removed, (iv) statements in the MED-fLAG that 
do not apply to your experience in managing medicines”, 
“In the "Comments" column, you can (v) propose addi-
tional statements”.

Home-dwelling older adults and informal caregivers 
attended three focus group sessions and provided feed-
back for all items in the functional, interactive and critical 
medication literacy domains. As healthcare professionals 
were not available to participate in more than one focus 
group or interview, they were invited to provide general 
feedback on MED-fLAG and then focused on items inte-
grated into a single domain, according to their primary 
field of involvement in assisting patients with the medi-
cation process. Thus, hospital nurses provided feedback 
on the functional medication literacy items, physicians 
discussed the interactive-related items and pharmacists 
revised the critical medication items.

The focus group and interview sessions were mod-
erated by the first author. The cognitive interviewing 
technique was used to identify items with problematic 
comprehensibility and to gather participants’ experience 
in functional, interactive and critical domains, contrib-
uting to the relevance and exhaustiveness of the items 
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[29, 30]. Moving from general to specific questions, par-
ticipants were asked to think aloud and verbalize their 
thoughts. Examples of open-ended questions were as fol-
lows: “What did you think when you first read this item?”, 
“Can you tell me in your own words what you understand 
by reading this item?”, “To what extent do you think that 
certain items are not relevant, not important?”, “In the 
light of your experience in medication management, to 
what extent should any items be added?”.

In addition, the preliminary acceptability and feasibil-
ity of MED-fLAG during a hospital stay were explored. 
Derived from the literature, acceptability was defined 
as the extent to which MED-fLAG can be useful for the 
clinical decision-making process and would be ethically 
acceptable. Feasibility was defined as the extent to which 
the format of MED-fLAG and the way it is presented to 
end-users (paper or online) are suitable, as well as the 
more practical aspects that support its implementation 
in the hospital setting [20, 31]. Examples of open-ended 
questions were as follows: "To what extent do you think 
some items could be offensive or that people could be 
uncomfortable answering them?", "To what extent could 
personal and/or hospitalization-related factors influence 
how people respond to the MED-fLAG?", "In your opinion, 
when is the best time to submit the MED-fLAG to patients 
and/or informal caregivers?", "Which format and mode of 
administration would you prefer (paper and pencil, elec-
tronic format on a tablet, face-to-face in an interview with 
a healthcare professional)?", "What suggestions do you 
have for facilitating future use of the MED-fLAG prior to 
hospital discharge?".

At the end of data collection through focus groups and 
interviews with older adults, informal caregivers, and 
healthcare professionals, the revised MED-fLAG was 
presented to all participants through an online survey to 
collect their vote. Participants were asked to read each 
item and vote according to three options: (1) accepted as 
is; (2) rewording needed; (3) questionable relevance. They 
could also provide comments and narrative evaluation.

Data analysis
Qualitative data from participants were analysed and 
summarized in a standardized item tracking matrix by 
the first author (JG). Quotes from participants were used 
to support rewording of items when appropriate. A cod-
ing scheme was used for the categorization of types of 
problems reported on each item [29]: Ambiguous, equivo-
cal interpretation was coded for items with ambiguous 
meaning or lacking precision; Problems with wording 
was coded items for difficult to understand (e.g., jargon); 
Doubtful relevance, appropriateness was coded for items 
with questionable importance or covering a different con-
ceptual perspective than medication literacy; Additional 

items was coded for items that were proposed by partici-
pants. In addition, participants’ feedback was retrieved 
concerning the preliminary acceptability and feasibility of 
the MED-fLAG during a hospital stay. Thematic analysis 
was used to code the narratives of participants. Revisions 
of items were made according to the analysis.

A numerical endpoint for a satisfactory content valid-
ity was derived from the COSMIN guideline [19]. The 
items of MED-fLAG had to be rated as relevant and com-
prehensible by at least 85% of the participants. This was 
calculated from the online survey (i.e., items for which 
participants voted “Accepted as is”). In addition, exhaus-
tiveness of each domain had to be sufficient in the pro-
posed final version (i.e., no more than one or two items 
added, based on free text comments in the online survey).

Ethical considerations
This project was approved by the Ethics Committee (ID 
2021-0086). In accordance with the ethics committee’s 
requirements during the COVID-19 pandemic, focus 
groups and interviews were proposed to be conducted 
virtually. Consent to participate was obtained prior to 
focus groups/interviews. Each session was recorded. 
Home-dwelling older adults and informal caregivers 
received a gift card for their participation.

Results
In the following results, we report the conceptualization 
of a provisional version of MED-fLAG (Step I) and evalu-
ation of its content validity, including aspects of accept-
ability and feasibility (Step II).

Step I: conceptualization of a provisional version 
of MED‑fLAG
Three domains (functional medication literacy [FML], 
interactive medication literacy [IML], critical medication 
literacy [CML]) and 11 subdomains were identified as 
conceptually relevant to cover medication literacy skills 
in hospitalized older patients and/or informal caregivers 
(Fig. 1).

A first draft of the measure was elaborated by compil-
ing 54 items, among which 27 items covered FML, 17 
covered IML, and 10 covered CML. Scoring options were 
graded as follows: (a) level of difficulty (Likert scale from 
4 = not difficult at all to 1 = very difficult/impossible) and 
(b) frequency of actions (Likert scale from 4 = always to 
1 = never). Higher MED-fLAG scores indicate higher 
medication literacy skills.

Step II: content validity, acceptability and feasibility
A total of 36 participants were enrolled. In the older 
adult and/or caregiver group (N = 13; 36.1%), two par-
ticipants (≥ 65  years of age) were responsible for their 
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own medications and also for an older relative’s medica-
tions, and one participant had responsibility for medica-
tions only for an older family member. The healthcare 
professional group (N = 23; 63.9%) included nurses 
(N = 5; 13.9%), pharmacists (N = 6; 16.7%) and physi-
cians (N = 12; 33.3%). Four participants, namely two 
older adults, one pharmacist and one physician, could 
not attend the focus group session and were interviewed 
individually. A total of 10 focus groups and interviews 
were conducted. Characteristics of participants are 
described in Tables 1 and 2.

The data collection process is illustrated in Fig.  2. A 
total of six rounds of revisions of the item pool were per-
formed. After the fifth round of revisions, MED-fLAG 
was presented to all participants through an online sur-
vey. A total of 18 participants completed the evaluation of 
the final version (response rate of 50%). Participants were 
nine healthcare professionals (nurses N = 3, pharmacists 
N = 4, physicians N = 2), and nine older adults among 
whom two also had an informal caregiver role (medica-
tion management responsibility for self as an older adult 
N = 7, medication management responsibility for self as 
an older adult but also for an older family member as an 
informal caregiver N = 2).

From the online survey, fifty-nine items (92.2%) 
reached the satisfactory content validity endpoint (i.e., 

items “Accepted as is”), and no additional items were 
added. Based on free texts comments from participants, 
nine minor revisions were performed (i.e., rewording) 
and seven items were grouped with existing items (i.e., 
redundancy, similar conceptual perspective) and one was 
deleted because of its “Questionable relevance” (i.e., the 
item “…say where unused or expired medicines should 
be returned” appeared to evaluate environmental/recy-
cling awareness more than knowledge and skills related 
to medication literacy).

At the end of the revision process, there was sufficient 
evidence of satisfactory content validity of the MED-
fLAG, which included 56 items: 22 items in the func-
tional domain, 13 in the interactive domain and 21 in the 
critical domain. (Examples  of items included in MED-
fLAG after content validation, see Additional file 1). With 
the aim of providing empirical evidence supporting the 
content validation process of MED-fLAG, we describe a 
selection of the item revisions in Table 3. Some partici-
pants’ quotes are used to support interpretations.

Acceptability and feasibility of MED‑fLAG use 
during the hospital stay
Home-dwelling older patients, informal caregivers and 
healthcare professionals could all foresee potential ben-
efits of using a standardized assessment of medication 

Fig. 1  The medication literacy domains of functional (FML), interactive (IML) and critical skills (CML), and associated subdomains
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literacy during a hospital stay but warned about certain 
limitations and prerequisites. Participants underlined 
the perceived usefulness of the MED-fLAG but also the 
risk of embarrassment of certain items (acceptability), 
along with more practical aspects of its use in clinical 
settings, such as the timing, format of delivery, as well 
as well as local conditions to foster its implementation 
(feasibility).

Usefulness
All participants welcomed the value of MED-fLAG. They 
mentioned that MED-fLAG is a useful tool to prompt 
patient-clinician discussions about medications before 
hospital discharge, which in turn could assist clinicians 
in identifying when additional support is needed: “It gives 
us an idea from the patients themselves about the impor-
tance and prevalence of problems as they see them. So I 
think that that would provide some very useful informa-
tion as to how we can improve [our services]” [Healthcare 
professional 13].

Some participants pointed out that items were not 
established at the same ‘difficulty’ level. One item was 
found to be easier, requiring fewer skills (FML3): “…
describe medicines by their appearance (colour and 
shape)”. Others would require increasingly demanding 
cognitive skills (CML40): “…question reliability of infor-
mation about medicines you find in the media, advertise-
ments, health magazines, social networks” and (IML29): 
“…provide information about the effects observed, that 
has been experienced and that you think could be associ-
ated with the medicines”. This suggests that MED-fLAG 
could capture individuals with different performance lev-
els, namely from low to high medication literacy skills. 
One proposition made was to consider repeated medi-
cation literacy assessments along the continuum of care 
to provide more accurate and reliable information about 
patients’ experience with medication, rather than a sin-
gle measure at hospital discharge: “Once might not give a 
clear snapshot… Whereas if you did it (assessment) four 

Table 1  Characteristics of home-dwelling older adults and/or 
informal caregivers (N = 13)

a Two participants (≥ 65 years of age) were responsible for their own 
medications and also for an older relative’s medications, and one participant had 
responsibility for medications only of an older family member
b For the participants who were both responsible for the medication 
management of an older relative and for themselves, the total number of 
medications was summed
c A total of 15 observations are included, reporting information for respondents 
aged ≥ 65 years responsible for the medication management for themselves 
and for an older relative, and the information of one respondent who had a 
substitute role

N (%) MEDIAN
MIN–MAX

Medication management responsibility

 For self 10 (76.9)

 For self and an older relative a 2 (15.4)

 Only for an older relative a 1 (7.7)

Age, years 71

53–86

Female 5 (38.5)

Marital status

 Single 1 (7.7)

 Married or partnered 2 (15.4)

 Divorced 10 (76.9)

Educational status

 Secondary school 1 (7.7)

 Apprenticeship 8 (61.5)

 High school 1 (7.7)

 University 3 (23.1)

Number of medicationsb

 < 5 4 (30.8)

 5–10 7 (53.8)

 > 10 2 (15.4)

Last hospitalization c

 < 3 months 4 (26.7)

 3–6 months 1 (6.6)

 > 6 months 6 (40)

 Do not know, never 4 (26.7)

Last medication change c

 < 3 months 4 (26.7)

 3–6 months 3 (20)

 > 6 months 6 (40)

 Do not know, never 2 (13.3)

Table 2  Characteristics of healthcare professionals (N = 23)

N (%) MEDIAN
MIN–MAX

Female 17 (73.9)

Professional experience, years 10

1–28

Setting

 Hospital 20 (87)

 Other (community pharmacy, ambulatory 
care, university)

3 (13)

Field of practice

 Internal medicine 1 (4.3)

 Surgery 2 (8.8)

 Neurology 1 (4.3)

 Dermatology 1 (4.3)

 Palliative care 1 (4.3)

 Geriatrics (including geriatric rehabilitation) 13 (56.6)

 Psychiatry 1 (4.3)

 Oncology 1 (4.3)

 Other 2 (8.8)
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times a year… It would definitely give you more of an over-
view” [Healthcare professional 5].

Risk of embarrassment
None of the items were found to be offensive, but those 
that were intended to report medication errors and omis-
sions that had happened in the last few weeks were found 
to be potentially embarrassing. These items were clus-
tered together to mitigate potential embarrassment and 
to limit the risk of response bias. In addition, participants 
warned about information that has to be given to future 
end-users (patients/informal caregivers) before the com-
pletion of MED-fLAG, including the aim of the assess-
ment and the way this information will be used. Hospital 

discharge is a critical period, and patients could be over-
loaded with information, in a hurry to go home or con-
cerned about consequences in reporting difficulties with 
medication management: “People could wonder what will 
happen then with this data” [Healthcare professional 7] 
and “I probably wouldn’t let my doctor know what I’m 
going through” [Home-dwelling older adult 1].

Timing
Participants agreed that emergency room and hospi-
tal admission were not appropriate settings and time 
to complete MED-fLAG. The main reason older adults 
would decline to complete a questionnaire would be 
if they do not feel well enough: “If something gives me a 

Fig. 2  Data collection process to establish the content validity of MED-fLAG
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shock (diagnosis) or makes me feel very stressed, my brain 
doesn’t function very well” [Home-dwelling older adult 3].

The older adults’ participants mentioned their willing-
ness to complete MED-fLAG as inpatients at the time 
of their discharge, as well as outpatients including dur-
ing a visit to their general practitioner. Nevertheless, 
participants perceived that identifying the best timing to 
use MED-fLAG would constitute a challenge, because of 
the large variations between services to plan and prepare 
patients and their family for hospital discharge.

Format of delivery
Participants considered that the format of delivery (e.g., 
paper–pencil, electronic format or interview-based) 
should be adapted to each respondent’s preferences 
and abilities. Labelled categories were found to be more 
acceptable than a numeric scaling or pictorial icons, such 
as smiley faces. Pictorial icons were considered as infan-
tilizing by home-dwelling older adults. Overall, their gen-
eral recommendation was to provide adequate support to 
the patients with limited proficiency (i.e., people who are 
not fluent in French): “You have to present things accord-
ing to the patient’s level of understanding” [Healthcare 
professional 1].

Readiness of clinical settings
For older adults and informal caregivers, use of MED-
fLAG during the hospital stay would require an improve-
ment in the discharge preparation process. Readiness of 
services and healthcare professionals should be consid-
ered, together with implementation of a standardized 
assessment of medication literacy skills: “Sometimes they 
(professionals) don’t realize the biggest things that are 
affecting us” [Home-dwelling older adult 2] and “They see 
you for five minutes (…)…the time factor…you are worry-
ing that perhaps you’re taking up too much time” [Home-
dwelling older adult and informal caregiver 4].

Discussion
This study describes the conceptualization of a new 
measure of medication literacy, as well as the evaluation 
of its content validity by home-dwelling older adults, 
informal caregivers and healthcare professionals. Six 
rounds of revisions were performed to achieve content 
validity and propose a 56-item revised MED-fLAG cover-
ing functional, interactive and critical medication literacy 
domains. The work presented here contributes signifi-
cantly to the field of medication literacy in different ways.

Results of the conceptualization phase further enhance 
our understanding of the domains at stake when attempt-
ing to address issues related to medication literacy. The 
MED-fLAG underlines that older adults need exten-
sive skills in functional, interactive and critical domains. 

These domains brings a more detailed perspective with 
respect to the patient work process involved in medi-
cation management, previously described as complex, 
cognitive, and collaborative [6]. These findings highlight 
that the previously developed Drug Regimen Unassisted 
Grading Scale as well as the Medication Management 
Instrument for Deficiencies in the Elderly, which focus on 
functional skills [32], would not be sufficient to estimate 
the medication literacy skills in older patients.

The qualitative approach used in this study allowed to 
precise and operationalise the critical medication liter-
acy, derived from critical health literacy of the Nutbeam’s 
model [33]. While critical health literacy was repeatedly 
found vague and poorly operationalized [18, 34], our 
qualitative approach including a systematic evaluation of 
relevance, comprehensibility and exhaustiveness of items 
led to the creation of new items in the critical medication 
literacy domain. In MED-fLAG, these notably include 
the use of practical strategies to organise medications, 
including when the situation changes. These practical 
strategies and routines, developed by patients, were pre-
viously described as pragmatic ways to manage workload 
and to exert control over the situation [35, 36]. The cur-
rent study acknowledges the role of patients in enhancing 
safety in the medication management chain [37–39].

MED-fLAG conceptualization resulted in a more 
comprehensive perspective of challenges encountered 
by older adults, as it integrates items for prescribed and 
non-prescribed medications, irrespective of the galenic 
form, including herbal remedies and food supplements. 
Despite many older individuals take herbals, nutriments, 
poly-vitamins [1, 2, 4] these are often overlooked for 
their importance and risks [35]. Previous medication lit-
eracy measures were confined to conventional medicines, 
except for one measuring medication literacy in herbal 
products [18, 40].

An additional contribution of MED-fLAG is to allow 
the assessment of the medication literacy skills of infor-
mal caregivers when they are responsible for prepar-
ing and administering medication to their older family 
member. Identification of their difficulties could allow 
clinicians to plan appropriate support, whether informal 
caregivers have to take on a gradual role in medication 
management or a more sudden one in the case of critical 
illness of their older relative, such as after hospital dis-
charge [36, 41, 42].

Finally, the evaluation of MED-fLAG content validity 
was designed to address limitations described in previ-
ously developed measures [18]. In particular, the quali-
tative approach conducted among home-dwelling older 
adults, informal caregivers and healthcare professionals 
allowed the identification of problems with items that are 
usually invisible to researchers when using a quantitative 
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approach, such as calculation of the content validity 
index. Most of the item-related problems were minor 
issues that could be solved with relatively small changes 
to the wording or clarification of the phrasing. A clear 
strength of the current work was the involvement of a 
patient representative whose contribution proved essen-
tial to capture the complexity of medication literacy skills 
and enhanced the overall rigor of the conceptualization 
of this new measure, as previously proposed [20].

Nevertheless, content validity incorporates more sub-
jectivity than for other measurement properties, based 
on numerical endpoints [43]. For content validity, there is 
no proposed criteria to use as an endpoint. In the present 
study, qualitative evidence of content validity was used in 
conjunction with a numeric endpoint derived from COS-
MIN guidelines [19]. Although the establishment of satis-
factory content validity is considered fundamental, clearer 
methodological procedures, including reporting guide-
lines, are needed to improve its estimation and trust-
worthiness [44]. Optimizing content validity procedures 
could be achieved by applying mixed method designs, in 
which the qualitative and quantitative methods inform 
each other [45, 46]. An exploratory sequential mixed-
method research [47], for example, would first use a 
qualitative approach in a sample of end-users and then be 
complemented by a Delphi technique in a larger sample to 
quantify a degree of agreement, calculating the percent-
age of agreement on the relevance, exhaustiveness and 
comprehensibility concerning the final set of items. While 
different indices exist to quantify the degree of agreement 
among experts [48, 49], having additional guidance for the 
selection and the interpretation of appropriate index in 
content validity studies would be helpful.

Prior to MED-fLAG use in clinical practice, further 
evaluation of its measurement properties (i.e., validity, 
reliability and responsiveness) must be performed, along 
with descriptive statistics for interpretability of the scores 
(i.e., floor and ceiling effects across domains). The evalu-
ation of the hypothesized dimensionality, also referred 
to structural validity, will allow a reduction in the num-
ber of items [50]. Future psychometric studies of MED-
fLAG should consider the use of Item Response Theory 
(IRT), as suggested by previous research on health liter-
acy instruments [51]. IRT allows to consider items with 
different ‘difficulty’ levels; more ‘difficult’ items would 
mean that patients need higher medication literacy 
skills. IRT could therefore be used to calibrate patients’ 
performance and the establishment of cut-off scores 
allowing the categorisation of individuals with differ-
ent levels of medication literacy (i.e., low/adequate) [52, 
53]. MED-fLAG scores’ reliability is another psycho-
metric property that should be investigated in the future 
[21]. Participants showed concerns about consequences 

in reporting difficulties with medication management 
could potentially influence the way they answer to MED-
fLAG questions. In such circumstances, any change in 
the MED-fLAG scores would not necessarily be due to 
a change in the patients’ medication literacy skills, but 
could be attributed to random errors, namely external 
factors, natural variation in the context and individual 
differences [21]. These findings provide essential infor-
mation in designing research procedures of upcoming 
psychometric studies. Strategies to reduce random error 
include repeating measurements in the same individu-
als, conducting studies in large samples or removing the 
source of errors that could influence measurements. 
Increasing the control of hospitalization-related response 
bias could be achieved by providing participants with 
detailed information concerning the aim of the assess-
ment and the way that the scores will be used, favouring 
anonymous participation in MED-fLAG psychometric 
studies, or testing the reliability and measurement error 
away from hospitalization (i.e., home-dwelling older 
adults) [21, 52]. The extent to which MED-fLAG could 
be integrated into the discharge planning needs to be fur-
ther investigated.

There are some limitations in this study. Qualitative data 
were collected from home-dwelling older adults, not cur-
rently hospitalized. Because of the data collection proce-
dures accorded by the ethics committee during COVID-19, 
we were unable to include currently hospitalized individu-
als, and participation of older individuals was confined to 
those who had confidence in using virtual tools. The char-
acteristics of the included sample may therefore partially 
reflect the target patient population of MED-fLAG, and the 
medication literacy skills that appeared important to this 
cohort may differ in hospitalized patients.

Although previous research showed that online inter-
views could be a valuable alternative to face-to-face inter-
views to collect data [54], we cannot exclude that using 
virtual tools could produce a bias towards participants 
who are more skilled and/or educated. Younger age and 
higher educational achievement were found to correlate 
to higher eHealth literacy [55, 56]. Future studies should 
therefore consider purposeful sampling to mitigate selec-
tion bias, and target greater variation in individuals’ char-
acteristics by using selected qualities, such as ethnicity, 
language, socioeconomic status, computer experience, 
and severity of condition [57].

In addition, this study’s population was defined by the 
chronological age (≥ 65 years and older). However, the 
chronological age is insufficient to describe the medi-
cal, functional, emotional, and social changes that an 
individual may be experiencing. Adults age in differ-
ent patterns and with different health trajectories, and 
older adults are in fact a heterogeneous population. To 
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better reflect the wide range of geriatric patients that 
will potentially complete MED-fLAG in its future clini-
cal application, upcoming psychometric studies should 
use purposeful sampling by targeting maximum varia-
tion in older individuals’ characteristics [57]. The use 
of aging stratifications that combine chronological age, 
functional status, disease burden and geriatric syn-
dromes, could enhance representativeness of the het-
erogeneity of the older population [58].

Finally, despite several attempts to recruit informal 
caregivers, a small number of participants endors-
ing this role (N = 3) was included. A limited insight of 
specific medication literacy skills and issues encoun-
tered by informal caregivers could therefore remain, 
potentially influencing the generalizability of find-
ings. Future studies should consider a more systematic 
application of Patient and  Informal  Caregiver  Partici-
pation  In  Research [59] by involving a group of older 
adults and informal caregivers in the research team. 
Information power could be further enhanced by pur-
posefully involving individuals with a variety of experi-
ence in medication self-management [28].

Conclusions
Built on a qualitative approach that included home-
dwelling older adults, informal caregivers and health-
care professionals, this study established a content-valid 
measure of medication literacy: the MEDication Lit-
eracy Assessment of Geriatric patients and informal 
caregivers (MED-fLAG). The period of hospitalisation 
could provide an opportunity to identify older indi-
viduals, or their informal caregiver, with insufficient 
medication literacy, and provide a red flag to propose an 
individualised support and eventually perform revisions 
of the medication list, contributing to the prevention 
of medication-related problems. The next step in the 
development of MED-fLAG is to investigate its other 
psychometric properties in a large sample of older indi-
viduals and informal caregivers, and reduce the number 
of its items before considering a clinical application.
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