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Abstract
Objective: The Newest Vital Sign© (NVS) was developed in the USA to measure
patient health literacy in clinical settings. We adapted the NVS for use in Canada, in
English and French, and created a computerized version. Our objective was to
evaluate the reliability of the Canadian NVS as a self-administered computerized tool.
Design: We used a randomized crossover design with a washout period of
3–4 weeks to compare health literacy scores obtained using the computerized
version with scores obtained using the standard interviewer-administered NVS.
ANOVA models and McNemar’s tests assessed differences in outcomes assessed
with each version of the NVS and order effects of the testing.
Setting: Participants were recruited from multicultural catchment areas in Ontario
and Nova Scotia.
Subjects: English- and French-speaking adults aged 18 years or older.
Results: A total of 180 (81%) of the 222 adults (112 English/110 French) initially
recruited completed both the interviewer-NVS and computer-NVS. Scores for
those who completed both assessments ranged from 0 to 6 with a mean of 3·63 (SD
2·11) for the computerized NVS and 3·41 (SD 2·21) for the interview-administered
NVS. Few (n 18; seven English, eleven French) participants’ health literacy
assessments differed between the two versions.
Conclusions: Overall, the computerized Canadian NVS performed as well as the
interviewer-administered version for assessing health literacy levels of English-
and French-speaking participants. This Canadian adaptation of the NVS provides
Canadian researchers and public health practitioners with an easily administered
health literacy assessment tool that can be used to address the needs of Canadians
across health literacy levels and ultimately improve health outcomes.
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A concern of increasing importance to public health practice
is limited health literacy, the inability of an individual to fully
access, understand, appraise and use information to make
informed decisions about his/her health(1,2). The Expert
Panel on Health Literacy, led by the Canadian Public Health
Association, reported that an estimated 55% of Canadians
aged 16–65 years did not have the health literacy skills
needed to cope with the demands encountered in their daily
health-care tasks(3). Moreover, if one includes individuals
over 65 years of age, there are more Canadians with low
health literacy (60%) than there are with low general
(reading and writing) literacy (48%)(4).

Health literacy is a system issue and decisions about
how best to provide health-related information involves
many stakeholders. The Expert Panel on Health Literacy

has called for more research to support policy and practice
development, underscoring the need for a better under-
standing of the role that health literacy plays in health
disparities, and for action ‘to enhance the capacities of
systems that provide health information and service [and]
to do so effectively for people with all levels of literacy and
health literacy’(3). Essential to that research are tools that
can be used to efficiently study and measure the health
literacy skills of Canadians.

Researchers and practitioners in medical and public
health settings have consistently highlighted the need to
develop appropriate measures of health literacy to facil-
itate research, develop interventions to promote health
equity, and determine the effects of those interventions on
health outcomes for individuals and populations(5–7).
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While there are many assessment tools available to assess
health literacy, most measures focus only on the functional
aspects of basic literacy and numeracy skills(8). Noted
disadvantages of common health literacy measures are the
length of time required for administration of the tool (e.g.
Test of Functional Health Literacy in Adults (TOFHLA))(9)

and an incomplete measurement of functional compe-
tencies (e.g. Rapid Estimate of Adult Literacy in Medicine
(REALM))(10).

To overcome these limitations, Weiss and colleagues(5)

developed the Newest Vital Sign© (NVS), an easy-
to-administer screening tool involving interpretation of a
nutrition label. The NVS is now widely used in the USA
and has subsequently been adapted and validated for
use in the UK(11), the Netherlands(12), Japan(13), Brazil(14)

and Italy(15), as well as for use in different population
groups including older adults(16), youth(17), parents and
children(18), and people with chronic diseases such as
diabetes(19).

Despite its worldwide usage, the NVS has not yet been
adapted for use in Canada. In addition, there has been
limited research on whether the NVS or other health
literacy assessments can be administered by computer and
still provide valid results. One study using the short version
of the TOFHLA found that computerized administration
provided similar results to paper-based administration, but
not all participants were able to complete the computer-
ized version in the allotted time(20).

The NVS was developed for one-on-one in-person
administration by an interviewer, intended to mimic ‘real-
world’ provider–patient interactions. Since the NVS
became widely used, several studies have evaluated
whether it can be self-administered using paper and
pencil, which requires subjects to be able to read and
understand the assessment questions and complete an
answer form. These studies have found that self-
administration of the NVS can be effective in populations
with good literacy skills (e.g. adolescents in school)(17),
but self-administration does not perform well in low-
literacy populations, in which as many as 46% of indivi-
duals fail to complete the self-administered NVS(21).
Indeed, a recent systematic review evaluated eighty-seven
reports of self-administered health literacy assessments
and identified twenty-one instruments potentially suitable
for self-administration; the NVS was not included among
those instruments(22).

Administration of the NVS by computer, however, offers
the possibility of self-administration using audio to deliver
instructions and questions – a format that does not require
subjects to read the instructions or questions to understand
them. Such a format would allow the NVS to be easily and
quickly administered, potentially provide valid results, and
the ‘privacy’ of computer-based administration could help
to reduce the stigmatization that some respondents have
expressed in previous studies to interviewer-administered
health literacy assessments(23,24).

We are unaware of any research evaluating computer-
ized administration of the NVS. The purpose of the present
study was to develop and evaluate the reliability of the
NVS as a self-administered computerized multiple-choice
tool via an electronic platform in a Canadian context
(in English and French languages using the Canadian
Nutrition Facts table and list of ingredients on the food
label). Our specific objective was to assess whether self-
administered computerized administration v. in-person,
one-on-one, interviewer-led administration of the
Canadian NVS results in a similar assessment of an
individual’s health literacy skills.

Methods

Study design
A randomized crossover design with a washout period
was used to compare results from administration of the
computer-based NVS (C-NVS) with those of the traditional
interviewer-administered NVS (I-NVS). Each participant
was assigned to complete first either the C-NVS or the
I-NVS health literacy assessment. After completing this first
assessment, a follow-up appointment was scheduled (in
3–4 weeks) to complete a second health literacy assess-
ment using the alternative version of the NVS tool.

Instruments
The original NVS is a six-question tool used to assess an
individual’s ability to find and understand both text and
numerical information on the nutrition label of an
American ice cream container. This measure assesses both
literacy and numeracy skills required for completion of a
common health-relevant task (i.e. making food choices to
meet a dietary goal or need). It has been shown to take
approximately 3min to administer during a face-to-face
interview in which the nutrition label is held in the
individual’s hand while an interviewer reads aloud six
questions about the nutrition label(5,25). Based on the
number of correct answers, the respondent is categorized
as having a high likelihood of (i.e. ‘likely’) low health
literacy (score 0–1), ‘possible’ low health literacy (score
2–3) or ‘adequate’ health literacy (score 4–6).

The NVS tool has been validated both in English and
Spanish for use in the USA(5) and, as noted earlier, has
been adapted and validated for use in several other
languages and countries. It has been used in both clinical
and research settings to assess the likelihood of low health
literacy in an individual(11,12) and among subgroups of the
population of varying ages and ethnicities(26).

Health Canada’s nutrition labelling experts in the
Nutrition Labelling and Claims section of the Nutrition
Regulations and Standards Division of the Bureau of
Nutritional Sciences face-validated the Canadian version
of the NVS. They adapted the American nutrition facts
table and list of ingredients on the ice cream label to
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comply with the nutrition labelling guidelines of Canada’s
Food and Drug Regulations in effect at the time of the
research, including all optional elements that could be
included in the nutrition facts table (i.e. servings per
container, metric values, per cent daily value footnote).
This labelling format, in English (Fig. 1) and French
versions, was chosen over the bilingual format as a bilin-
gual label would have altered considerably the demand
for literacy skills in comparison with the original NVS. Ice
cream was considered a culturally appropriate food
product given its accessibility in food marketplaces and
familiarity to most people in Canada.

The standard approach to administering the NVS is a
one-on-one interview in which the interviewer reads the
questions to subjects and subjects provide their answers to
the six questions in an open-ended format. To use an open-
ended format on a computer, however, would require the
computer to recognize all possible variations of correct
answers, which could include hundreds of minor variations
in wording or spelling, and the computer would need to
determine if each of those possible answers is correct or
incorrect. Setting up such a computer program would be a
‘Google-level’ task, impractical for health literacy research.
Instead, to allow presentation of the NVS on a computer, we
developed a multiple-choice form of the NVS.

To do this, we determined appropriate multiple-choice
distractors for each of the six NVS questions by having

project staff conduct standard, interviewer-led open-
ended NVS assessments with seventy-seven persons of
varying health literacy levels (50% scoring in the
‘adequate’ health literacy category, 50% scoring in the low
health literacy ‘possible’ or ‘likely’ categories) in French
(n 23) and English (n 54) in Ottawa, Ontario, and
Antigonish, Nova Scotia. We kept track of the most
common incorrect answers given by subjects and used
those most common incorrect answers as the distractor
responses in the multiple-choice format. While this
approach does not precisely mimic open-ended adminis-
tration, it does give subjects the choice of selecting the
incorrect answers that other subjects most commonly give
during in-person administration. Those incorrect respon-
ses are shown in the multiple-choice French and English
versions of the Canadian NVS. The complete tool,
including the multiple-choice version and instructions for
administration and scoring, were then professionally
translated into Canadian French and back-translated into
Canadian English.

In addition, for the C-NVS, a Microsoft® PowerPoint©

presentation incorporating visual basic programming was
developed to enable the integration of pre-recorded
narration and programmed selection buttons to capture
each participant’s answers. As the text (question and
multiple-choice answers) and visuals (ice cream nutrition
label showing the nutrition facts table and ingredient list)

(a) (b)

Fig. 1 (colour online) Newest Vital Sign© instrument comprising the nutrition facts table and list of ingredients on the back of a
500ml container of ice cream: (a) the original American version; (b) the adapted Canadian version (in English language)
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appeared on the computer screen, the participant would
also hear the text as a narrative using the same questions
used on the original interviewer-administered NVS.

To minimize computer skills and complexity of inter-
action we made use of the simplest and most available
computer-based technologies. All participants used a
computer mouse to interact with the PowerPoint
presentation viewed on the computer screen. Narration
was heard through computer headphones. An intro-
ductory module consisting of three slides with a pre-
recorded narration overviewing the use of the computer,
keyboard and mouse was completed by each participant
before beginning the C-NVS PowerPoint module. Several
versions of the complete computer-based tool, including
the introductory module, were reviewed, pilot-tested by
study researchers with consumers and revised to ensure
clarity of sound and image.

For the I-NVS, participants were handed a copy of the
ice cream nutrition label showing the nutrition facts table
and ingredient list. The six NVS questions were read aloud
to each participant in a one-on-one session with an
interviewer. While the C-NVS used multiple-choice answer
options for the reasons noted earlier, answers for the
I-NVS were in the open-ended format used on the
original NVS.

Scoring and timing
For both the I-NVS and the C-NVS, participants received 1
point for each of the six questions answered correctly, and
0 points for each incorrect answer. For both versions,
participants had the option of skipping questions if they
did not know the answer or chose not to answer.
Unanswered questions were assigned a score of 0. This
approach to skipped or unanswered questions is the
standard approach recommended for administration of the
NVS. The time to administer the C-NVS and the I-NVS was
digitally recorded in each interview session.

Participants and recruitment
English- and French-speaking adults aged 18 years or
older were recruited from multicultural catchment areas
that include families, seniors and students of varying
socio-economic status levels in Ottawa, Ontario and
Antigonish, Nova Scotia.

Recruitment was done as follows: two local site
coordinators, one in Ottawa, and one in Antigonish, met
with community group leaders and allied health and adult
education/literacy professionals (nurses, dietitians, physi-
cal activity promoters and adult educators) to make them
aware of the project. An information sheet about the study
was made available to these professionals to review
in-person with their clients and participants in their various
multicultural community-based groups of French- and
English-speaking seniors, students and parents. The local
site coordinator then met with those clients and groups
that expressed interest in the project and screened

interested participants in-person with the recruitment
screening tool. Participants had to be 18 years or older,
speak English or French, and understand and sign the
information and consent form that was read aloud to them.
Medical and demographic data were not collected, with
approval from our research ethics boards, to avoid having
potential subjects decline to participate because of the
demand for functional literacy skills needed to complete
forms and the concern for respecting participant privacy.
The priority was to engage participants across the spec-
trum of literacy and health literacy levels to test the
assessment tool. Furthermore, detailed demographic data
collection was not needed to determine if both versions
could generate similar scores with people of varying
health literacy levels.

Participants also had to agree to attend the two sched-
uled sessions (to undergo a NVS with the alternative mode
of administration), although as part of the informed
consent process they were told they could withdraw from
the study at any time. Each participant was randomly
assigned to complete either the I-NVS or the C-NVS
session first. After completing this first assessment, a
follow-up appointment to complete the second health
literacy assessment using the alternative format of the NVS
was scheduled 3–4 weeks later.

There was no incentive or monetary compensation for
participating in the study, although each participant was
reimbursed for transportation, parking and/or childcare
costs up to a maximum of $CAN 10/person for each inter-
view session they attended. These study methods were
approved by the Research Ethics Boards of Health Canada,
University of Toronto and St. Francis Xavier University.

Sample size
We conducted sample size calculations for dependent-
samples, two-sided t test with an effect size of 0·35 and
α= 0·05, with power >0·90, and calculated that we would
need at least ninety participants to complete both the
computerized and in-person administration of the NVS.
We also assumed that at least 80% of participants would
remain in the study to complete both versions. Based on
these calculations and assumptions, we aimed to enrol 110
English-speaking and 110 French-speaking participants to
assure that ninety English and ninety French participants
completed both versions of the tool.

Data analysis
One-way ANOVA models were computed to test whether
there were mean differences between health literacy
scores for French and English participants based on the
type and order of the NVS (C-NVS, I-NVS). McNemar’s
tests were also performed to determine whether the health
literacy status of each participant (‘adequate’ health
literacy v. ‘likely’ or ‘possible’ low health literacy) assessed
with each of the two versions of the NVS were equivalent
and if there was any effect of the order of the testing
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(computer administration first v. interviewer administra-
tion first). The data were summarized with histograms of
NVS scores by type of NVS tool and analysed using the
statistical software package SAS version 9.3.

Results

Enrolment and study completion
In total, 222 participants (112 English speakers/110 French
speakers) including adults, seniors and students of various

socio-economic status levels were recruited, with a
distribution approximating the demographics of the
community groups from which they were recruited. A total
of 180 (ninety English-speaking and ninety French-
speaking) participants completed both the I-NVS and
C-NVS. Based on their NVS scores, their health literacy
levels were categorized as low health literacy ‘likely’ or
‘possible’ for at least 25% of participants in each language
group and as ‘adequate’ among 63% of English and 48%
of French participants using either tool (Table 1).

Table 1 Scores on the interviewer-administered and computerized versions of the Newest Vital Sign© (NVS) among
Canadian adults aged 18 years or over recruited from multicultural catchment areas that included families, seniors and
students of varying socio-economic status levels in Ottawa, Ontario and Antigonish, Nova Scotia

A. Language

English French Total

Initially interviewed 112 110 222
Completed both NVS versions 90 90 180

B. Participant assessments by I-NVS and C-NVS

English (n 180) French (n 180) Overall (n 360)

NVS score* n % n % n %‡

Score=0 17 9·4 22 12·2 39 10·8
Score=1 28 15·5 27 15·0 55 26·1
Score=2 14 7·8 26 14·4 40 37·2
Score=3 8 4·4 18 10·0 26 49·4
Score=4 25 13·9 20 11·1 45 56·9
Score=5 22 12·2 33 18·3 55 72·2
Score=6 66 36·6 34 18·9 100 100·0

C. Mean NVS score by language

NVS version Mean SD n

English Computer 3·86a 2·24 90
Paper 3·77 2·17 90
Overall 3·81a 2·02 180

French Computer 3·41b 1·96 90
Paper 3·06b 2·20 90
Overall 3·23b 2·09 180

English+French Computer 3·63 2·11 180
Paper 3·41 2·21 180
Overall 3·52 2·16 360

D. NVS score by language and treatment order†

Treatment order NVS version Mean SD n

English (n 90)
Paper–computer Computer 3·79 2·21 72

Paper 3·64 2·10 72
Computer–paper Computer 4·11 2·37 18

Paper 4·28 2·49 18
French (n 90)
Paper–computer Computer 3·53 2·15 70

Paper 3·19 2·22 70
Computer–paper Computer 3·00 1·59 20

Paper 2·60 2·14 20

I-NVS, interviewer-administered version of NVS; C-NVS, computerized version of NVS.
a,bMean values were significantly different from the rest at P< 0·05.
*Number of correct answers.
†There was no significant effect of format (C-NVS, I-NVS) and order of testing on participants’ NVS numerical scores (McNemar’s test;
P= 0·8375).
‡Cumulative percentage.
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There were twenty-two English-speaking and twenty
French-speaking participants who completed the first but
not the second NVS assessment. Of these, 61% were
seniors, 95% were female, 73% scored in the low health
literacy ‘likely’ or ‘possible’ limited health literacy category,
and 79% had been assessed with the I-NVS.

Comparison of scores on C-NVS and I-NVS
Scores for participants completing both assessments
ranged from 0 to 6, with a mean of 3·63 (SD 2·11) for the
C-NVS and 3·41 (SD 2·21) for the I-NVS. Figure 2 shows the
distribution of scores on both the C-NVS and I-NVS overall
(Fig. 2(a)) and by language (Fig. 2(b)). There was no
significant effect of type of format (C-NVS, I-NVS) or order of
testing on participants’ NVS numerical scores (P=0·8375).
Although large proportions of participants (52/90 English,
58/90 French) had slightly different numerical scores on the
C-NVS and I-NVS tools with an absolute mean difference of
0·91 (SE 0·07, SD 0·98), only a small percentage (7·7% of
those tested in English and 12·2% of those tested in French)
had scores that placed them in different health literacy
categories when assessed with the C-NVS v. the I-NVS
(Fig. 3). Importantly, the proportion of those identified as
low health literacy status (low health literacy ‘likely’ or
‘possible’) was not affected by the order of testing with
the two formats of NVS (P values for McNemar’s test: I-NVS
<C-NVS, P=0·1227; C-NVS< I-NVS, P= 0·7456).

Administration time
The average time required to administer and complete the
C-NVS (4min 22 s) was slightly longer than for the I-NVS
(3min 30 s), a difference of 52 s (P < 0·0001). The English
versions of both NVS formats required 30 s less time to
complete than the French versions (P= 0·0018).

Discussion

To our knowledge, this is the first time the NVS health literacy
assessment tool has been adapted for use in Canada, on
paper or electronically. Furthermore, and perhaps most
importantly, this is the first time the NVS has been adapted
and administered in electronic form using a multiple-choice
format with an integrated voice-over component in place of
the traditional interviewer-based administration in any coun-
try. Indeed, a recent review of health literacy screening tools
for eHealth applications(27) did not identify any validated
computer-based health literacy screening instruments.

Our study showed that computer administration and
interviewer administration yielded similar results when
French speakers were tested with both French versions, and
when English speakers were tested with both English ver-
sions. The ability to administer the NVS via computer with
results similar to those obtained with in-person administration
makes the tool an easily accessible and widely available
approach to assessing the likelihood of limited health literacy
when evaluating individuals in research, clinical and health
promotion settings. Although the time to administer the
C-NVS was slightly longer (by an average of 52 s) than the
time to administer the I-NVS, the fact that an in-person
interviewer does not need to be present during administration
of the C-NVS makes the C-NVS more time-efficient and cost-
effective from the point of view of staff time and personnel
costs. Overall, therefore, our successful experience with this
approach raises the possibility of using the instrument for
large-scale, or even national-scale, health literacy assessments
without the need for the in-person presence of research staff.

From an ethical perspective, the electronic interface
minimizes the acknowledged discomfort or stigmatization
that individuals sometimes report with interviewer-based
tools, especially among those at highest risk of limited health
literacy(23,24,28). The C-NVS will also be a useful addition to
Internet-based questionnaires and survey tools to enable a
better understanding of how health literacy may affect
people’s ability to access, understand and use health infor-
mation to make decisions to meet their health needs.

Limitations
There are limitations of our study that should be considered
when interpreting the results. Although our participation rate
was good, with 81% of participants completing both the
I-NVS and C-NVS, a higher number of individuals who scored
in the limited health literacy categories (n 31) did not finish
the study and complete both versions of the NVS compared

60

50

40

30

20

10

0
0 1 2 3 4 5 6

NVS score

N
o.

 o
f o

cc
ur

re
nc

es

120

100

80

60

40

20

0

N
o.

 o
f o

cc
ur

re
nc

es

0 1 2 3 5 64

NVS score

(a)

(b)

Fig. 2 Distribution of Newest Vital Sign© (NVS) scores by (a)
version ( , C-NVS; , I-NVS) and (b) language ( , English; ,
French; , overall) among 180 (ninety English-speaking and
ninety French-speaking) Canadian adults aged 18 years or
over recruited from multicultural catchment areas that included
families, seniors and students of varying socio-economic status
levels in Ottawa, Ontario and Antigonish, Nova Scotia. Each
respondent completed both I-NVS and C-NVS (C-NVS,
computerized version of NVS; I-NVS, interviewer-administered
version of NVS)
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with those who scored in the category of adequate health
literacy (n 11). Furthermore, more of these individuals com-
pleted the I-NVS first, as opposed to the C-NVS, which may
be a consequence of the discomfort or stigmatization with
interviewer-based tools as discussed above, although limited
‘digital literacy’ may have caused some individuals not to
complete the C-NVS. Whether and to what degree this might
have affected our results could not be determined.

Implications for future practice and research
Availability of a computerized version of the NVS has
important implications for health literacy research and pro-
gramme planning, by allowing health literacy assessments to
be performed without in-person interviews and potentially
on a large-scale population basis. It also has the potential of
allowing assessments to be performed with a lower risk of
stigmatizing individuals who might be uncomfortable with
in-person assessments. Furthermore, with the increasing
importance of nutrition in the prevention and management
of chronic disease, the Canadian multiple-choice adaptation
of the NVS has particular value for assessing the influence of
health literacy on food-based decision making(29).

Conclusions

Based on the results of our study we conclude that both the
English and French versions of a Canadian multiple-choice

adaptation of the NVS can be successfully administered via
computer, with results similar to those obtained with the
standard question-and-answer, interviewer-led administra-
tion. Further validation studies with larger sample sizes and
involving specific subgroups (e.g. ethnicity, age, gender) in
a larger, more representative sample of Canadians and
using additional modes of administration (e.g. mobile
applications) would confirm these findings(8).
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