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Thomas et al. A cross-sectional design has often been used to study the quality of health-related educational
materials meant for lay adults (e.g., patients, the public). The present study addressed this research limitation. We
documented the proportion of online physical activity promotion (PAP) material revised within a given time period
and how quality was affected, if at all. PAP web articles (N = 139) meant for lay adults, written in English, and first
sampled in July 2018, were resampled in July 2020. Mean publication year at timepoint 1 was 2016.82 (+1.24). At
timepoint 2 it was 2018.78 (+1.39). At both timepoints, suitability for lay use was appraised using five dimensions
of the suitability assessment of materials (SAM) protocol: i.e., content, literacy demand, graphics, layout and
typography, and learning stimulation/motivation. There were 61 web articles (43.9%) with indicated revision and
analyzed in the present study. Articles were distributed across four organizational subgroups: commercial (n = 21),
government (n = 13), professional association (n = 10), and voluntary health agency (n = 17). In the aggregate
sample, two SAM dimensions significantly improved: literacy demand (e.g., more active voice) and layout &
typography (e.g., formatting). Often, organizational subgroups mirrored the aggregate sample. Although the overall
suitability remained within the satisfactory range across the dimensions, a moderate-to-large number of articles
remained unsatisfactory at timepoint 2 within several subdomains (e.g., reading grade level, summary section). This
study’s findings further evidence PAP materials are somewhat suitable and the need to study suitability subdomains
in addition to overall suitability.
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conditions (Mackey et al., 2019). Moreover, health
literacy is a strong predictor of engaging in
preventative health behaviors (Berkman et al., 2011),
including regular exercise and physical activity (Buja

Introduction

The main objective presumed of health-related
educational material is the promotion of health

literacy (Smith et al., 2022). While health literacy’s
association with utilizing healthcare services is
moderate and somewhat mixed (Degan et al., 2022),
preliminary evidence suggests higher health literacy
may be associated with greater utilization under
certain conditions, such as when managing chronic
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et al., 2020). Interventions and practices to promote
health literacy—inclusive of health-related
educational material—have a positive effect on
patients’/clients’ health-related knowledge, use of
evidence-based self-management practices, and
other health-related behaviors (Hosseinzadeh et al.,
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2022; Walters et al., 2020). Given health-related
educational materials are disseminated through
medical office waiting rooms, organizational
websites, and other online platforms, it is important
that human movement professionals and clinicians
are aware of research-identified quality issues that
limit the ability of materials to promote health
literacy and encourage preventative health behaviors
(May et al., 2022). Reading grade level (RGL) is one of
the most studied quality issues affecting health-
related educational materials meant for lay adults
(Neuhauser et al., 2013), including for physical
activity promotion (PAP) materials (Thomas &
Cardinal, 2020a). Thomas and colleagues (2018)
systematically sampled fourteen studies that
examined the readability of PAP material, published
in the kinesiology and wellness literature between
1992 and 2018. Only one study investigated if RGL
improved across time, which was published in 2008
by Sabharwal and colleagues. Sabharwal et al. (2008)
found no correlation across a seven-year period
(1999-2006). The mean RGL remained too high (i.e.,
M = 10.4). An RGL of 8th grade is the max cut-point
for health-related material meant for lay adults (e.g.,
the general public, patients, or clients; Han &
Carayannopoulos, 2020). Using a meta-regression
analysis of the pooled studies, Thomas et al.’s meta-
analytic study also showed that the effect of time was
negligible (Thomas et al., 2018). Across time, the
meta-mean RGL remained too high for lay use
(Thomas et al., 2018).

A follow-up synthesis of the kinesiology and
wellness literature, published in 2021, only located
two studies that included a longitudinal analysis of
PAP material RGL (Thomas et al., 2021). One was the
same 2008 study by Sabharwal et al. The other was by
Minoughan and colleagues published in 2018.
Minoughan and colleagues observed that the mean
RGL of material, focused on sport/exercise medicine
from the same organization, may modestly improve
over time, but any change is extremely slow and
insufficient (Minoughan et al., 2018). Between 2008
and 2018, the mean RGL went from 10.4 to 8.95
(Minoughan et al., 2018). Over half of materials
across the three study timepoints were above the
eighth grade RGL: i.e., 85% in 2008, 84% in 2014, and
72% in 2018 (Minoughan et al., 2018). When
Minoughan et al. applied the conservative SMOG
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formula to their own sample, the 2018 timepoint,
their results were closer to the meta-mean reported
by Thomas et al (2018).

Study purpose and research questions

Reading grade level (RGL) is one indicator used to
judge if material would be suitable for use by lay
adults. RGL fits within a broader dimension of literacy
demand, according to the suitability assessment of
materials (SAM) protocol developed and validated by
Doak et al. (1996). Beyond literacy demand, the SAM
protocol is used to assess other dimensions that
influence if a lay user would deem material easy to
understand and use (e.g., graphics, Doak et al., 1996;
Espigares-Tribo & Ensenyat, 2021). Given the limited
research attention to PAP material suitability
(Thomas et al., 2018; Thomas et al., 2021), and the
ongoing need to monitor material quality over time
(Thomas, 2019), the present study was performed.
The specific purpose was to conduct a longitudinal
appraisal of PAP material suitability across several
areas, including RGL. The following research
guestions were addressed: first, what is the rate of
PAP material revision over time, if at all; second, if
changes did occur, how did they affect material
suitability concerning RGL and other areas, if at all;
and third, if suitability changed in one or more ways
over time, did change vary by production source (i.e.,
organizational type)?

Methods
Study design and sample

The web address of 139 unique PAP web articles
written in English, meant for lay adults, and sampled
in July 2018 (Thomas, 2019), were resampled in July
2020 for the present study. To be included in the
present longitudinal study, the following inclusion
criteria had to have been met: (a) met all inclusion
criteria of the previous suitability study (Thomas &
Cardinal, 2020a) and (b) had an observed indication
of revision (e.g., revised title/main text). The
resampling was conducted by the second and third
author, with revision status verified by the first and
third author (full agreement reached). Web article
text were standardized for content analysis with the
same techniques as the previous study (Thomas &
Cardinal, 2018; Thomas & Cardinal, 2020a).
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Measures

Quality was appraised using the same procedures
to measure the SMOG reading grade level and the
same adapted suitability assessment of materials
(SAM) protocol (Thomas & Cardinal, 2020a). The
protocol focused on five suitability dimensions: (a)
content, (b) literacy demand, (c) graphics, (d) layout
and typography, and (e) learning
stimulation/motivation (for further detail, see the
coding form adopted from the previous study, i.e.,
Supplemental Material 3. Suitability scores for
dimension and overall suitability are reported as
percentage points (Doak et al., 1996). SAM dimension
subdomains (e.g., RGL for literacy demand) are scored
using graded categories (i.e., ordinal measures),
which comprise three levels/grades (Doak et al.,
1996): i.e., 0 = Unsatisfactory, 1 = Satisfactory, and 2
= Optimal (like the previous study, the nomenclature
by Thomas & Cardinal, 2018, was adopted). Before
the second author coded the entire sample, rater
agreement was piloted using a random sample subset
(n = 16) stratified by four organizational subgroups.
Absolute rater agreement was measured using the
intraclass coefficient (ICC) statistic (one-way-mixed
effect model) (Landers, 2015). Cicchetti’'s (1994)
interpretive cut-points were used to judge the level of
rater agreement. The second author’s inter-rater
agreement with the first author across the five SAM
dimensions was good to excellent, ICC = .68-.86 (Tse
et al., 2021). His intra-rater agreement was excellent,
ICC =.92-.99 (Tse et al., 2021). After reaching a 100%
agreement on all discrepancies, the entire sample
was coded by the second author.
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Analysis plan

Basic descriptive statics were computed using
Microsoft Excel® and the Statistical Package for the
Social Sciences (SPSS® Version 27, International
Business Machines [IBM] Corporation), with the main
analysis done in SPSS®. Statistical significance was set
at p < .05. The paired t-test was used determine if
suitability varied over time (one test for each
aggregate dimension score). A significant mean
difference in dimension score was followed-up with
the nonparametric version of the t-test (i.e., the
Wilcoxon matched-pairs sign-rank test), given that
subdomain suitability scores are an ordinal measure
and because the test quantifies frequency of
difference. The Bonferroni multiple comparisons
correction was used. To determine if suitability varied
by organizational subgroup over time, the analysis of
variance (ANOVA) test was conducted for each SAM
dimension (Thomas & Cardinal, 2020a), which
included testing for an interaction effect (i.e., time by
organizational type). Any significant ANVOA test was
followed up with Tukey’s Honest Significant
Difference pairwise-comparison test. Effect sizes
were computed (e.g., standardized mean difference
to the t-test; Pearson’s correlation coefficient
following the Wilcoxon nonparametric test), which
were interpreted using established cut-points
(Pallant, 2020; Richardson, 2011; Vaske et al., 2002).
The Wilcoxon test measure of effect was computed
manually, using the formula shown in Equation 1
(Pallant, 2020, p. 242). As standardized difference is
not automatically reported within outputs to
pairwise-comparisons following a significant omnibus
test within SPSS, the free webtool from
SocialStatistics.com (n.d.) was used. To accurately
represent magnitude, the absolute value for mean-
difference scores were not used when computing
post-hoc effect size estimates.

r = |z value [i.e., the standardized test statistic]| +

(/Nli.e., total number of observations across timepoints 1 and 2])
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Results
Descriptive analysis

Following visual and statistical assessment, the
raw data was judged to have adequately met test
assumptions (Motulsky, 2018; Pallant, 2020).
Dependent variable data distribution was reasonably
normal at both time points and by organizational
subgroup (Pallant, 2020). There were 61 web articles
which met inclusion for analysis, meaning 43.9% had

Table 1
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observable revision (M publication year: T1 =
2016.82, SD = 1.24; T2 = 2018.78, SD = 1.39). The
number of revised materials by organizational type
was moderate to large: commercial (n = 21 of 36,
58.3%), government (n = 13 of 35, 37.1%),
professional association (n = 10 of 32, 31.3%) and
voluntary health agency (n = 17 of 36, 47.2%). Mean
RGL was at the 11th grade at T1 and T2 (p = .590, r =
.894, d = 0.07). Table 1 presents the T2 suitability
breakdown by subdomain.

Web Article Distribution Across Suitability Subdomains by Suitability Level for The Study Sample

Unsatisfactory Satisfactory Optimal
Suitability subdomains n (%) n (%) n (%)
Content
Evident purpose 6(9.8) 20 (32.8) 35(57.4)
Content about behavior 6(9.8) 12 (19.7) 43 (70.5)
Limited scope 0(0.0) 10 (16.4) 51 (83.6)
Summary/re-view included 45 (73.8) 10 (16.4) 6(9.8)
Literacy demand
Reading grade level 59 (96.7) 2 (3.3) 0(0.0)
Writing style, active voice 0(0.0) 2 (3.3) 59 (96.7)
Vocabulary: common word use 6(9.8) 23 (37.7) 32 (52.5)
Context before new info. 7 (11.5) 19 (31.1) 35(57.4)
“Road signs” used 9(14.8) 12 (19.7) 40 (65.6)
Graphics
Cover graphic shows purpose 1(2.6) 13 (33.3) 25 (64.1)
Type of graphics 1(5.3) 17 (89.5) 1(5.3)
Illustration relevance 42 (68.9) 9(14.8) 10 (16.4)
Lists, tables, etc., explained 11 (22.9) 16 (33.3) 21 (43.8)
Graphics: captions used 11 (52.4) 5(23.8) 5(23.8)
Layout and typography
Layout factors 1(1.6) 17 (27.9) 43 (70.5)
Typography 0(0.0) 7 (11.5) 54 (88.5)
Subheading (“chunking”) used 15 (31.3) 17 (35.4) 16 (33.3)
Learning stimulation and motivation
Interactions used 19 (31.1) 13 (21.3) 29 (47.5)
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Behaviors modeled and specific 5(8.2) 11 (18.0) 45 (73.8)

Self-efficacy to read and motivation to

24 (39.3) 13 (21.3) 24 (39.3)

understand text

Mean sample distributions 14.9 (24.5%) 15.6 (25.5%) 30.4 (49.9%)

Note. The number of samples will not always total to 61 for each row, due to exclusion of samples with “not applicable”
subdomain categorization(s), e.g., did not contain a cover graphic. For greater detail on how the present findings compare

to those of the previous study, see Supplemental Material 4.

increases within two SAM dimensions: layout and
typography (Md = +13.4%, SDMd = 21.7%, r = .41,
t(60) = 4.821, p < .001, d = 0.67) and literacy demand
(Md =+12.3%, SDMd = 13.9%, r = .60, t(60) = 6.883, p
<.001, d = 0.78). The mean suitability for layout and

Main analysis

The mean suitability score for each SAM
dimension for the present sample at T1 was
equivalent to scores observed in the full sample of the

previous study (i.e., difference = 1-3%). According to
the paired t-test, overall suitability score was greater
at T2, but still within the satisfactory range: Md =
+6.1%, SDMd = 9.2%, t(60) = 5.222,r = .66, p <.001, d
= 0.55. This positive change was due to moderate

Table 2

Results of Paired T-Test Analysis of Suitability Dimensions

typography went from satisfactory to optimal, while
literacy demand remained satisfactory. Table 2
presents the full summary of the paired t-test
analysis.

Time 1l Time 2

Mean (SD) Mean (SD) t (df) rb pc d
Date published/revised 2016.82 (1.24) 2018.78 (1.39) N/A N/A N/A N/A
Content? 67.83 (13.00) 65.98 (18.13) 0.830 (60) 417 410 0.12
Literacy demand 51.64 (15.72) 63.93 (15.62) 6.883 (60) 604 <.001 0.78
Graphics 39.17 (21.31) 44.47 (21.36) 1.642 (60) 301 .106 0.25
Layout and typography 65.30 (20.54) 78.69 (19.22) 4.821 (60) 406 <.001 .67
Learning stimulation, 64.62 (22.08) 63.66 (24.82) 0.431 (60) 732 668 .04
motivation to
read/understand text
Overall suitability score 57.62 (10.33) 63.74 (11.65) 5.222 (60) .658 <.001 0.55
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Notes. SD = one standard deviation. df = degrees of freedom. r = Pearson’s correlation. p = probability value. d = Cohen’s

standardized difference for within-group comparison. The suitability score are percentage points, which have the following

interpretive cut-points: 0-39% = Unsatisfactory, 40-69% = Satisfactory, and 70-100% = Optimal. The date estimation for

timepoint 1 is based on 51 cases (10 did not provide date information: 5 from commercial, 1 from governmental, O from

professional association, and 4 from voluntary health agency). The date information for timepoint 2 is based on 49 cases

(12 did not provide date information: 6 from commercial, 1 from governmental, O from professional association, and 5

from voluntary health agency). Interpretive cut-points for the standardized difference (d) are as follows: .20 =

small/minimal, .50 = moderate/typical, .80 = large/substantial.

aThe statistical assumption of equal variance was supported for all categories listed, except for the Content category (p =

.030), but this violation had a moot effect on all statistical estimates (e.g., p, Cl).

bAll comparisons were significantly correlated (p < .05), with a magnitude ranging from moderate/typical to

large/substantial.

‘The Bonferroni adjusted p-value for six consecutive comparisons was p = .008. Values equal to or less than .008 were

considered statistically significant at a p <.05.

According to the Wilcoxon follow-up test, layout
and typography scores for the aggregate sample
improved within a significant number of materials by
one or more levels within two of three subdomains
(both p < .001): layout factors (26 increases, r = .41)
and typography (31 increases, r = .48). These changes
in magnitude were moderate/typical. Most materials
went from satisfactory to optimal in both cases. For
literacy demand, scores improved by one or more
suitability level for two of the five subdomains (both

Table 3

p < .001): active writing voice (34 increases, r = .49),
context-first (40 increases, r = .49). Most materials
went from unsatisfactory to satisfactory for writing
voice, and from unsatisfactory to optimal for context-
first. Finally, there was a significant but small
decrease in the number of material with
satisfactory/optimal “road signs,” p = .002, r = .28.
However, 65.6% of material remained optimal in this
subdomain at T2. Table 3 presents the full summary
of the Wilcoxon follow-up test.

Results of Wilcoxon Follow-up Test: Aggregate Sample Suitability Subdomain Changes

Unsatisfactory Satisfactory Optimal z pi Effect sizel
Layout factors? T1=1 T1=41 T1=19 4.536 <.001 A1
T2=1 T2=17 T2=43
Typography® T1=0 T1=37 T1=24 5.303 <.001 .48
T2=0 T2=7 T2=54
Journal of Kinesiology and Wellness, Volume 11, Number 1, 2022 99



Subheadings and T1=13 T1=16
chunking* T2=15 T2=17
Reading grade level® T1=58 T1=3
T2 =59 T2=2
Writing style, active T1=4 T1=30
voice® T2=0 T2=2
Vocabularyf T1=3 T1=35
T2=6 T2=23
Context given first8 T1=37 T1=13
T2=7 T2=19
Learning aids via T1=2 T1=6

“ A ”h
road signs T2=9 2212

T1=21

T2=16

T1=0

T2=0

T1=27

T2=59

T1=23

T2=32

T1=11

T2=35

T1=53

T2=40
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1.182

0.447

5.409

1.342

5.505

3.070

.237

.655

<.001

.180

<.001

.002

12

.04

49

12

.49

.28

z = the standardized test statistic (z-score) used to determine if difference scores were greater than zero. p = probability

value. Effect size = measure of magnitude in association/difference. T1 = timepoint 1. T2 = timepoint 2.

326 positive differences, 2 negative differences, 33 ties.

b31 positive differences, 1 negative difference, 29 ties.

5 positive differences, 9 negative differences, 31 ties (does not sum to 61; for several cases, coding for

subheading/chunking was not applicable).

42 positive differences, 3 negative differences, and 56 ties.

34 positive differences, 1 negative difference, and 26 ties

f13 positive differences, 7 negative differences, 41 ties

840 positive differences, 2 negative differences, 19 ties

h3 positive differences, 19 negative differences, 39 ties
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iBonferroni adjusted p-value: for Literacy Demand subdomains (five consecutive comparisons) the adjusted p-value was p =

.01, for Layout and Typography subdomains (three consecutive comparisons) the adjusted p-value was p = .017. For

Literacy Demand subdomains p-values < .01, and for Layout and Typography subdomain p-values <.017, were considered

statistically significant at p <.05.

IThe measure to determine the magnitude of difference (effect size) was the Pearson correlation (r). Interpretive cut-points

for Pearson’s correlation are as follows: .10 = small/minimal, .30 = moderate/typical, and .50 = large/substantial.

Subgroup analysis

ANOVA test for interaction (i.e., time x
organizational type) was nonsignificant for each SAM
dimension (all p > .05), suggesting any changes in
suitability were due to organizational type rather
than the general passage of time. The only difference
in SAM dimension scores was for content, F(3,60) =
4.502, p =.007, partial n2 =.192. Commercial sources
had negative difference in mean-difference scores
compared to professional association (p < .05, g =
1.09) and voluntary health agency (p < .05, g = 0.85).
The latter two had descriptive but nonsignificant
increases in that dimension. Commercial was the only
subgroup with a significant decrease (p < .05, g =
0.66), going from optimal (MT1 = 70.8%) to
satisfactory (MT2 = 58.9%).

Exploratory analysis

The aforementioned observations suggested that
meaningful within-organization changes occurred in
how materials were distributed across the three
grades of suitability at the subdomain level, though
not to the extent permitting detection of significant
between-group differences. Paired t-tests were
performed for each organizational subgroup across
the five SAM dimensions (exploratory analysis
significance cut-point set at p < .10) (Vaske, 2019),
with a Wilcoxon follow-up for significant results. The
significant cut-point was adjusted using the
Bonferroni correction concordant with the number of
comparisons made for a given analysis (e.g.,
comparison count was 5 for analysis across SAM
dimensions; the count varied if Wilcoxon follow-up
was justified, e.g., the content dimension has four
subdomains, whereas the literacy demand dimension
has five).
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Results of the exploratory analysis showed within
organization variation in suitability, or lack thereof,
mirrored patterns observed in the aggregate sample.
Like the aggregate sample, suitability may improve in
some areas, whilst decreasing or not changing in
others. Decreases were observed, but there was only
one significant within-organizational decrease
(reported previously). Significant increases occurred
for literacy demand, as well as for layout &
typography within two groups: commercial and
voluntary health agency. Wilcoxon follow-up tests
showed that while a focus on behavior decreased in
43% of commercial material, the commercial group
had anincrease in material using the active voice (i.e.,
+52% of materials), giving context first (i.e., +76% of
materials), and using a clear layout and easy to see
font (i.e., +38% and +62% of materials, respectively).
For voluntary health agency concerning literacy
demand, active voice and context-first had zero
decreases and 59% of material had a positive change.
Similar trends were observed for layout and

typography.
Discussion

Cross-sectional research of health-related
educational materials consistently finds several issues
limiting their ability to promote health literacy
(Thomas et al., 2018). However, results of the present
study confirm that if organizations make changes to
PAP materials, then readability and other areas of
suitability may be improved (Thomas & Cardinal,
2020a). Still, caution is warranted. Results also
showed aspects of suitability may decrease over time
or not improve in crucial areas. As such, intentional
and informed efforts are clearly required (Ross &
Thomas, 2022; Smith et al., 2022).
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The improved suitability in factors affecting
readability directly (i.e., literacy demand) and
indirectly (e.g., layout) was significant, suggesting a
focus of material revision is on aesthetic and
personable objectives. At T2, the entire sample used
active writing (96.7% of material graded as optimal).
Over 80% of the sample used a lay vocabulary or
explained technical terms (52.5% of material graded
optimal). At T1 (previous study sample), the percent
of optimal materials within the aforementioned
subdomains were lower in comparison to T2: i.e.,
formerly 48.2% (for active voice) and 40.3% (for
vocabulary/explanation), respectively. For context-
first, 65.5% of material were unsatisfactory at T1.
Regarding layout and typography, it is reasonable to
suspect the significant improvements in the observed
subdomains would make for a more pleasing reading
experience. For example, adding greater space
between text and visibility to text could make it easier
for readers to locate specific content (e.g., skip
around; Ross & Ross, 2021). We also observed a larger
number of materials prompting optimal interaction at
T2 compared to T1. These changes could foster
deeper learning, for example by eliciting readers to
distinguish between ideas or to reflect about their
own health/activity status.

While aesthetic and personable designs may
enhance engagement duration, they may not be
enough to promote basic health literacy or higher.
The actual ease of reading within the present sample
(i.e., reading grade level, RGL) remained
unsatisfactory. Paradoxically, the changes affecting
literacy demand resulted in the same mean RGL.
While active writing and a suitable vocabulary were
often used, the writing was seldom concise. These
observations suggest a gap in knowledge on the need
to reduce material RGL and to be concise (Kakazu et
al., 2018; Warde et al., 2018). Consider that over 40%
of US adults lack adequate health literacy (US Centers
for Disease Control and Prevention [CDC], 2022). This
means after reading PAP material, many may not
accurately summarize key points, nor understand
how to use what they read to make health decisions
or plan health behaviors (CDC, 2022; Maneze et al.,
2019). Of further concern, nearly 74% of materials
lacked a summary of key points. While graphic
suitability improved by a moderate degree, two
issues remained: (a) 52% of materials contained
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graphics missing captions and (b) 69% of materials
contained graphics with an unclear relation to article
text.

Finally, this study documented preliminary
evidence that improvements observed in the
aggregate sample may be driven by certain types of
content producers (i.e., organizational subgroup).
These changes may be confined to two aspects of
suitability and not necessarily in the areas research
suggests should be prioritized (Smith & Thomas,
2020). The findings add further evidence in how
organizations may vary (Han & Carayannopoulos,
2020). A significant decrease in suitability occurred in
one area for one organizational type within the
sample of material analyzed for the present study.
Organizations, however, were more similar than
different. They all largely mirrored the aggregate
sample. This suggests a need to partner with diverse
organizations in improving their material rather than
assuming some produce more suitable material than
others.

Study limitations

Our analysis is not without limitations. While our
study showed the need to improve web articles
resampled in the present study, we are unaware why
the articles were revised in the first place. It is
unknown if the articles were selected for revision due
to inaccurate content, to obtain advertising revenue,
or to improve article suitability (Berry et al., 2011,
Cardinal, 2002; Thomas et al., 2022; Thomas &
Cardinal, 2021). Additionally, we did not evaluate the
consistency of the articles’ statements with the
current physical activity guidelines, so it is not clear if
the messages of the articles are in line with
appropriate physical activity guidelines (Thomas &
Cardinal, 2020b). Furthermore, our findings are
limited to generic categories of content producers,
namely organizational type. Therefore, our findings
may vary when compared to results for specific
organizations (May et al.,, 2022) or for content
produced by a specific person (Gal & Prigat, 2005).
Moreover, the SAM protocol is an indirect measure of
the extent end-users may value and comprehend
material, as well as see material as supportive to
meeting their health or fitness goals. This means our
results do not fully predict how end-users will process
material content or react to material messages
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(Espigares-Tribo & Ensenyat, 2021). Strengths of our
study include our training of reviewers and use of
validated measurement tools. Specifically, we used
the SAM protocol in the present study, which has
been shown to be a valid (Clayton, 2009) and reliable
method for analyzing health material quality
(Hoffmann & Ladner, 2012; Thomas & Cardinal,
2020a).

Conclusion

The knowledge base about which health-related
materials change or not, in terms of their suitability,
has relied mainly on cross-sectional research, with a
predominant focus on measuring reading grade level.
The present study advances this important area of
knowledge translation surveillance through a direct
longitudinal analysis of physical activity promotion
(PAP) web materials, using multiple measures of
suitability for health literacy promotion. Limitations
of the present study were identified and briefly
discussed in terms of directions for future research.
The findings to the present study suggest PAP
materials disseminated by health-related
organizations or clinicians may often have features
that make them somewhat suitable for health literacy
promotion. The findings of the present study further
suggest, however, that selectors and producers of
materials operate in an organizational culture that
values/normalizes personable and engaging writing,
rather than using precise techniques for improving a
range of suitability issues (Kim & Lee, 2016; Kiser et
al., 2012). These findings further evidence a need to
study factors shaping an organization’s level of health
literacy (i.e., organizational health literacy), which is
the degree to which organizations make their health-
related materials easy to locate, understand, and use
in support of health promotion (Santana et al., 2021).
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