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Abstract

Purpose: To establish convergent validity of a previously designed medication literacy instrument for
use in Nigeria.

Methods: A cross-sectional study was conducted in Zaria, Kaduna State from May to August 2021, with
structured instruments administered to conveniently sampled members of the public via one-on-one
interviews to collect data. These instruments included a previously designed medication literacy
assessment instrument and the Newest Vital Sign United Kingdom version (NVS-UK) health literacy
assessment questionnaire. Data obtained was reported using descriptive and inferential statistics.
Results: Three hundred respondents were interviewed, majority of whom were females (51 %) and
aged between 15 — 25 (76.6 %). The percentage of correct responses to the NVS-UK questions ranged
from 22 to 58.3 %, while the total number of NVS-UK questions answered correctly by respondents
ranged from O to 6 with a mean of 2.2 + 1.7. Respondents’ NVS-UK scores were associated with their
highest level of education completed (p = 0.001). The NVS-UK showed adequate internal consistency
(Cronbach’s Alpha = 0.7) and validation of the developed medication literacy instrument against the
NVS-UK demonstrated a Spearman’s rho correlation coefficient of 0.42.

Conclusion: The designed instrument is valid and can be used to assess medication literacy within the
country.
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and use information and services to inform
health-related decisions and actions for

INTRODUCTION

Over the vyears, there has been increasing
interest in the concept of health literacy, and
greater awareness of its relationship to many
health outcomes. For individuals, this type of
literacy may be defined as “the degree to which
individuals have the ability to find, understand,

themselves and others” [1]. Good health literacy
is essential for patients to be able to take control
and manage their health. Benefits of being health
literate include greater patient safety, fewer
hospitalizations, better self-care abilities, and
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greater cost savings for individuals and

healthcare systems [2].

Medication literacy on the other hand is a sub-
type of health literacy. It is defined as the degree
to which individuals can obtain, comprehend,
communicate, calculate and process patient-
specific information about their medications, and
make informed decisions in order to safely and
effectively use their medications [3]. Individuals
require adequate levels of medication literacy to
properly use their medicines because many
tasks associated with the proper use of
medications are complex [3]. Furthermore, there
is also now evidence directly linking medication
literacy with optimal medication adherence [4].

Assessing medication literacy competencies is
an important step in identifying patient-specific
inabilities and needs. These assessments can
help to improve patient self-care skills and
promote safe and appropriate use of medications
[5]. For many years, several studies that aimed
to describe medication literacy in patients used
general health literacy measurement instruments
for their assessments [5]. However, there were
(and still are) valid concerns that many of these
instruments did not specifically assess skills
related to medication use. This led to the
development of several medication literacy
specific assessment tools in recent years [5-6].
Most of these tools were however developed for
specific populations in various countries, and
there is currently no standard instrument for
medication literacy assessment worldwide.

Not much is known about the health
and/medication literacy status of Nigerians.
Available studies on health literacy within the
country [7-8] used only one type of health literacy
assessment instrument (the Brief Health Literacy
Screening tool-BHLS) and reported conflicting
results. It should also be noted that the BHLS
tool is a screening tool that does not assess any
of the known health/medication literacy domains.

To aid in the measurement of medication literacy
levels within the Nigerian setting, an earlier result
of the design from preliminary validation of an
instrument to measure medication literacy was
reported [9]. Thus, this follow-up study aimed to
assess some psychometric properties of the
Newest Vital Sign (NVS) health literacy
screening tool, which had not been previously
used within the Nigerian setting before. The
study also investigated construct (i.e.,
convergent) validity of previously designed
medication literacy assessment instrument by
comparing total scores on this instrument with
those on the NVS. This comparison was based

on the hypothesis that since this instrument

assesses at least three well-known
health/medication literacy  skill domains
(numeracy, document literacy, and prose
literacy), there should be some correlation

between scores on this instrument and any other
validated health literacy assessment instrument
(like the NVS) assessing these same domains.

METHODS
Study design

The study was cross-sectional and utilized
structured instruments administered via one-on-
one interviews to collect data from May 2021 to
August 2021.

Study population, inclusion criteria, and
sample size estimation

The study population included members of the
public residing, schooling, or working in Samaru-
a suburb located in Zaria, Kaduna State - who
agreed to participate, were aged at least 15
years, could read and speak English Language,
and were not health care professionals or
students of health-related courses. Individuals
who did not fulfill all these criteria were excluded.
A sample size of 300 was also selected for the
study based on recommendations of best
practices for developing and validating
guestionnaires as outlined in a review paper by
Boateng et al [10].

Study instruments

Two instruments and a data collection form were
used for data collection during this study. The
data collection form contained five items, and
collected data about the demographic
characteristics of respondents including gender,
age, highest educational qualification completed
etc.

One of the other two instruments was the United
Kingdom validated version of the Newest Vital
Sign (NVS-UK) test to assess health literacy [11].
The NVS initially designed by Weiss et al [12] is
one of the most popular health literacy screening
tools currently available. It is easy to administer
and can quickly evaluate a patient's health
literacy skills. The NVS test utilizes a specially
designed ice cream nutrition label, which
respondents are asked to study before they are
asked a series of 6 - 7 open-ended questions
depending on what version is used. The
guestions accompanying the label assess prose
and document literacy, in addition to numeracy
skills.
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The last instrument was a previously validated
tool designed to measure medication literacy in
members of the Nigerian public [9]. It contains
ten (10) open ended questions centered around
the drug label for a hypothetical antibiotic drug
named NABILOL. The questions accompanying
the label assess respondents’ knowledge of drug
indication, ability to calculate dose(s) and
medication timing etc.

Data collection

Respondents were randomly selected and
approached at various times in different locations
including hostels, markets, classrooms and
churches. The aim of the study was briefly
described, and the entire process to be
undertaken explained to them. Written consent
was then sought for from those who were willing
to participate.

Both labels (the ice-cream one for the NVS, and
hypothetical antibiotic for the medication literacy
tool) were printed out on A4 sheets of paper and
distributed to respondents consecutively.
Respondents were allowed to study them for as
long as they wanted before they were
interviewed by the researcher. Their responses
were written down verbatim, and all the
interviews were conducted by the same
researcher. On average, the data collection
process took about 15 minutes per respondent
for both instruments.

Ethical considerations

Ethics approval was sought and obtained from
the Committee for the Use of Human Subjects for
Research of Ahmadu Bello University, Zaria,
Nigeria before the commencement of the study
(approval no: ABUCUHSR/2021/UG/013). All
participants were informed about the aim of the
study before written consent was obtained and
told that participation was voluntary. The study
was also anonymous and did not collect any data
that could be used to identify respondents.

Data analysis

Data collected were coded and entered into a
Microsoft Excel 2016 spreadsheet and analyzed
using the Statistical Package for the Social
Sciences (SPSS) software version 22. All correct
answers to the NVS-UK and medication literacy
assessment questions were given a score of 1
while wrong answers, and “l don't know”
responses were scored 0. Total NVS and
medication literacy scores were computed by
totaling respondents scores on the first 6

guestions of the NVS-UK and the 10 questions
on the medication literacy instrument.

Some of the data obtained was reported using
descriptive statistics (frequencies and
percentages), while inferential statistics were
used for the other analyses. Reliability for both
instruments were computed by calculating
Cronbach’s alpha. To explore associations
between respondent characteristics (Gender,
age & educational level) and their overall NVS-
UK scores, non-parametric tests (Mann Whitney
U and Kruskal-Wallis tests) were used.

To determine the construct validity of the
medication literacy instrument, Spearman’s rho
coefficient of correlation was computed between
scores on the medication literacy instrument and
the NVS-UK. Statistical significance for all
analyses were set at p < 0.05.

RESULTS

Data reported was collected from 300
respondents from May to August 2021.

Demographic characteristics of participants

Most of the study participants were females (51
%). Respondents’ ages fell within the range of 15
— 53 years, but the average age was 23.7 years.
Over half of the respondents had only completed
senior secondary education (Table 1).

Table 1: Demographic Characteristics of Study
Participants (n = 300)
Characteristic  Variable n (%)
Gender Female 153 (51)
Male 147 (49)
Age range 15 - 25 years 230
26 — 35 years (76.6)
36 years and 61 (20.3)
above 9(3)
Highest JSCE 6 (2)
Educational SSCE 251 (83.6)
Level NCE/OND 8(2.7)
completed HND/Bachelor’s 29 (9.7)
degree
Masters and 6 (2)
PhD

JSCE-Junior School Certificate Examination, SSCE-
Senior School Certificate Examination, NCE-National
Certificate of Education, OND/HND-Ordinary/Higher
National Diploma, PhD-Doctor of Philosophy

Health literacy assessment using the newest
vital sign (NVS-UK) instrument

The internal consistency of the NVS-UK gave a
Cronbach’s alpha value of 0.7.
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Percentage of correct responses to the questions
asked in the instrument ranged from 22 to 58.3
% (Table 2). The first question assessing
numeracy skills was the question with the least
number of correct responses (22 %), while the
fifth question assessing document literacy was
correctly answered by over half of the
respondents (58.3 %). The total number of
guestions answered correctly by respondents
ranged from O to 6, with a mean = Standard
deviation of 2.2 = 1.7 (Figure 1). The Kruskal-
Wallis test was used to compare total NVS-UK
scores across respondent socio-demographic
characteristics. The only statistically significant
difference was seen in the highest educational
level completed category (p = 0.001). A Dunn-
Bonferroni post hoc test showed that the
significant score variations were between SSCE
and OND/NCE holders (p = 0.014) and
OND/NCE holders and respondents with
postgraduate degrees (p = 0.001).

Using the predefined cut-off points of the NVS-
UK instrument, majority of the respondents (41.3
%) had low health literacy as their total score
was 1 or less. Almost a third of respondents
(32.7 %) had intermediate health literacy (Total
scores of between 2 - 3), while 26 % had
adequate health literacy (Total scores of 4 or
higher).

Medication literacy assessment using the
designed medication literacy instrument

The internal consistency of the developed
medication literacy instrument also had a
Cronbach’s alpha value of 0.7.

Percentage of correct responses to the questions
asked on the medication literacy instrument
ranged from 28 to 96.7 % (Table 3). Almost all
respondents correctly answered the last two
guestions that assessed document literacy, while
only 28 % correctly answered one of the
guestions assessing prose literacy (Table 3). The
total number of questions answered correctly by

respondents ranged from 1 to 10, with a mean %
Standard deviation of 6.7 + 2.2 (Figure 2).

Table 2: Correct responses to the questions in the
NVS-UK instrument

Question no. Correct responses
n (%)
66 (22)
147 (49)
71 (23.7)
77 (25.7)
175 (58.3)

124 (41.3)
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Figure 1: Total NVS-UK
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Figure 2: Respondents’ total medication literacy score
distribution

Table 3: Correct responses to the questions in the medication literacy instrument

Question no. Aspect assessed

Correct n (%)

1 Knowledge of drug indication 165 (55)
2 Ability to calculate dosing intervals (1) 220 (73.3)
3 Ability to calculate dosing intervals (2) 191 (63.7)
4 Ability to understand dosing directions (1) 193 (64.3)
5 Ability to understand drug contra-indications 249 (83)
6 Ability to calculate dose (1) 201 (67)
7a Ability to calculate dose (2) 113 (37.7)
7b Ability to understand dosing directions (2) 84 (28)
8a Ability to identify relevant information (1) 290 (96.7)
8b Ability to identify relevant information (2) 290 (96.7)
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Construct validation of the
Medication Literacy Instrument

Developed

Correlation of scores of the developed instrument
against the reference standard (NVS-UK) was
0.42 (p < 0.001).

DISCUSSION

During this study, the construct validity of an
instrument to measure medication literacy was
established. The NVS-UK which had never been
used within the Nigerian setting was found to
have adequate reliability, and respondents’
scores on the test were found to be associated
with their educational level. Scores on the
designed medication literacy test also had a
moderate positive correlation with NVS-UK
scores.

Although the NVS test was originally developed
and validated for use in both English and
Spanish speaking populations in the United
States, the instrument has now been adapted
and validated for use in several countries [13-15].
This study and other NVS validation studies
conducted in China, Brazil, the United Kingdom
and Turkey [11,15-17] have all yielded very
similar Cronbach’s alpha values of around 0.7.
This is good as values for internal consistency
equal to or larger than 0.70 are considered
acceptable [18]. Respondents’ NVS scores in
several studies [14,16-17] have also been shown
to be associated with educational level, as was
the case in this present study. This may be
explained by the fact that health literacy is a
component of overall literacy. Thus, it would be
expected that better health literacy levels would
be seen in individuals with higher educational
levels, and this has been reported in other
studies [19-20].

Results from an NVS validation study conducted
in Croatia reported that while majority of their
respondents had difficulties with the first question
that assesses numeracy skills, majority of them
were able to answer the fifth question that
assessed document literacy skills [14]. This was
very similar to the answer patterns seen in this
study. Conversely, another validation study
conducted in China reported that while majority
of respondents were able to answer the first four
guestions that assess numeracy skills alone or in
combination with other skill domains, less than a
third of them were able to correctly answer the
sixth question which assessed prose literacy
skills [17]. While it is difficult to directly compare
or draw any definitive conclusions from these
findings because of contextual differences, there
may be geographic variations in individuals’

abilities with respect to the different

health/medication literacy domains.

Adequate health literacy (as defined by a score
of 4 or more) on the NVS has been reported by
between 28.9 — 48.7 % of respondents in other
studies [14,16-17], although this study reported a
slightly lower value of 26 %. Other health literacy
assessments that have been conducted within
the country (using a different instrument- the
Brief Health Literacy Screening tool (BHLS) have
reported conflicting results. A study in three local
government areas in Lagos reported that almost
three quarters of their respondents had adequate
health literacy [7]. Conversely, another study on
Diabetic patients in Warri reported that only
around 12 % of respondents had adequate
health literacy [8]. While the fact that these
studies were conducted in different geographic
areas might account for these differences, further
research on health literacy levels within the
country is warranted.

Despite the importance of establishing construct
validity when developing a new measurement
instrument, several of the medication literacy
assessment instruments currently available
either did not undergo this layer of testing or
poorly analyzed and/reported their findings [5-6].
The NVS has however been used to establish
convergent validity with other medication literacy
measures including the Montana State
University-CAM Health Literacy Scale [21] and a
medication label literacy instrument focused on
non-steroidal anti-inflammatory drugs [22]. The
correlation coefficient between scores on this
instrument and the NVS, were also within the
range of those reported in these other studies.

Limitations of this study

The relatively young age of majority of the
participants which may have affected their
literacy levels. In addition, contrary to reports by
Rowlands et al [11] which stated that the NVS-
UK is quick to administer (3 min), it took many of
the respondents in this study more than that (10
or more minutes) to complete the questionnaire.
This would suggest that many of them found the
test difficult, which is to be expected as nutrition
labels are not common place within the Nigerian
setting. As a result of this, it is therefore possible
that this study may have underestimated
respondents’ health literacy levels.

CONCLUSION

This study has established a convergent validity
of NVS-UK health literacy assessment
guestionnaire with a medication literacy
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instrument designed for use in Nigeria. This new
instrument may be used to reliably assess
medication literacy in Nigeria.
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