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Abstract: Excessive sodium intake adversely affects health outcomes and leads to premature

death among adults. This quasi-experimental study was conducted with a two-group

pretest-posttest design to examine the effects of enhancing health literacy using the “I Watch

Sodium” application. Participants were aged between 30 and 59 years, had prehypertension

and consumed a high-sodium diet at least twice a day. The study sample consisted of 80

university staff members in a province in lower northern Thailand. They were equally

assigned to an experimental and a comparison group. The experimental group participated

in the intervention program, while the comparison group did not. Data were collected

between February and April 2023. The primary outcome measures consisted of the Sodium

Consumption Health Literacy, Sodium Consumption Behavior, Dietary Approaches to Stop

Hypertension Diet Consumption Behavior, the Amount of Sodium Consumed Questionnaires

and blood pressure were measured at pretest and posttest eight weeks after the completion

of the program. The descriptive statistics, the chi-square test, an independent t-test, and

the paired t-test were used to analyze the data.

The results showed that after the intervention, the experimental group had significantly

increased mean health literacy scores about sodium consumption and Dietary Approaches

to Stop Hypertension (DASH) diet consumption behavior. In addition, the mean scores of

sodium consumption behavior, the amount of sodium consumed, systolic blood pressure, and

diastolic blood pressure decreased significantly compared to the comparison group eight

weeks after the study ended. Nurses and health professionals can apply the “I Watch

Sodium” App to people with prehypertension. However, randomized controlled trials and

24-hour sodium excretion measurements are required for future studies.
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Introduction

High sodium intake is one of the global burdens
of an unhealthy diet that is a major public health challenge
worldwide. An estimated 1.89 million diet-related
deaths each year are associated with excessive sodium
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intake.' The global average sodium intake is 4,310 mg
per person per day, which is higher than the World
Health Organization (WHO) recommendation of less
than 2,000 mg per day for adults." To prevent and
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reduce non-communicable diseases (NCDs ) associated
with excess sodium consumption, the WHO adopted
a policy to encourage people to reduce sodium intake
by setting guidelines and various means of public
communication.” The WHO regards sodium as one of
the most harmful items of diet and aims to prevent
over two million deaths by 2025 by reducing sodium
intake. It is predicted that over seven million deaths
could be prevented by 2030.” Excessive sodium
consumption is associated with many health problems,
including increased blood pressure and the risk of
kidney disease.’

The WHO has launched several policies for
sodiumreduction, including national policy commitment,
reformulation to reduce sodium content across the food
supply, front-of-pack labeling systems, mass media
campaigns, marketing restrictions, fiscal policies, and
lastly, the sodium country scorecard for monitoring a
country’s progress in making national commitments
and implementing policy to reduce sodium intake.
In the Southeast Asia Region, Thailand has reached a
score of 3 out of 4 for implementing mandatory
policies for sodium reduction and declaration of sodium
in pre-packaged food.” However, the estimated sodium
consumption among Thai adults was still higher than
the amount recommended by WHO, as a previous
study showed that the average sodium consumption
was 3,636 mg per day.* Also, the prevalence of raised
blood pressure in those over 15 years significantly
increased from 21.4% in 2009 to 25.4% in 2021.°
Based on this evidence, Thailand has been working to
reduce several risk factors and risk behaviors, including
excessive sodium intake’ by setting a goal of reducing
sodium by 30% or equivalent to the amount of
sodium mean 3,046 mg per day by the year 2025
through SALTS strategies consisted of S (Stakeholder
network), A (Awareness ), L (Legislation and environment
reform), T (Technology and innovation), and S
(Surveillance, monitoring and evaluation)”*®'" at

both of the national and the provincial levels.®
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The workplace is considered a priority -setting
for the promotion of the health and well-being of
workers,  especially as approximately 1.28 billion
working adults over 30 years have hypertension and
are faced with premature death.® High blood pressure
increases as people age, as shown in the Thai National
Health Examination Survey VI (NHES VI) 2019-
2020. This survey revealed that the prevalence rate
of hypertension in people aged 30-44 years was
13.19%, continually increasing with the highest in
those over 80 years (76.8% ), while the age group of
15-29 years was the lowest (3.3%).° In the four regions
in Thailand, the north had the highest prevalence of
hypertension (29.2%), especially in urban areas.’
The annual report of NCDs in 2022 in Thailand found
that for those over 35 years, approximately 4.6%
were at risk of hypertension.'’ In addition, a health
literacy study regarding NCDs found that 7.12 % of
people had a moderate level.'® Therefore, this study
was concerned with implementing an application for
promoting health literacy about sodium consumption
and modifying behavior in university staff at risk of
increased blood pressure, especially in prehypertension,

which tends to develop into hypertension.

Literature Review and Conceptual
Framework

The conceptual framework for this study was
based on an integrated model of health literacy (HL)
by Sorensen et al. ' HL is defined as “the ability to access,
understand, appraise, and apply health-related information

11(p.10 . .
h.”1 P19 and is considered one of

to improve healt]
the important determinants of health. A systematic
review found that people with higher HL had better
blood pressure and knowledge about hypertension.
Low HL is a major influencing factor affecting the
quality of life of people with hypertension.'®> HL
intervention was found to be an effective program for

promoting disease knowledge, influencing attitudes,
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and positive behavior among adults with NCDs,"*
which is vital for improving positive health outcomes
in chronic conditions."’

Teach-back is a recommended HL-based
approach to communication as it has effective strategies
for training and education in clinical and general practice
for positive and learning-related outcomes such as
improving knowledge recall and retention, promoting
accurate skills, self-care ability, and better health
outcomes. '® The “Ask Me Three” technique is an educational
method designed by health literacy experts to help
patients in their care by developing communication
skills. The method consists of three questions: “1)
What is my main problem? 2) What do I need to do?
and 3) Why is it important for me to do this?>""®2°%
The "Ask Me Three" is low cost but easy to access, which
increases satisfaction and improves health outcomes."”

A successful intervention to reduce sodium
consumption involves redesigning “food ingredients,
food labeling, taxes, subsidies, and communication
campaigns.”*®**® Intervention in education and a
combination of short-duration strategies are valuable
in decreasing sodium intake.'®* However, few studies
have been undertaken on the value of such applications

. . . P 18-20
in reducing sodium consumption in adults,

especially
applications for promoting health literacy regarding
sodium consumption.

Therefore, increasing HL skills will strengthen
motivation to improve understanding, accessing,
appraising, and applying sodium information to support
individuals in making judgments and decisions on
sodium consumption behaviors, DASH diet behavior,

and prevention of high blood pressure in the future.

Study Aim

This study aimed to examine the effects of
enhancing health literacy through the “I Watch Sodium”
application on HL about sodium consumption, sodium
consumption behavior, and dietary approaches to stop

hypertension (DASH), diet consumption behavior,
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the amount of sodium consumed, and blood pressure
among university staff in a province in lower northern
Thailand.

Methods

Design: This study used a quasi-experimental
design with two groups and a pretest-posttest design.
This report is written following the TREND Statement
Checklist on Transparent Reporting of Evaluation
Non-Randomized Controlled Study.

Sample and Setting: The setting was two
different faculties (Affiliation A and Affiliation B)
of the same public university in a province of lower
northern Thailand. Participants were recruited from
two affiliations in different locations. The sample size
was calculated from n4Studies application®* with the
formula for testing of two independent means.””
The calculated sample size was 25 people per group.
Considering participant loss during implementation,
the researchers added 20% more using the sample
size-adjusted formula.** Thus, the final number of
participants was 40 per group. The inclusion criteria
were 1) male and female university staff aged 30 to
59 years; 2) having blood pressure at prehypertension
level [systolic blood pressure (SBP) 120-139 mmHg,
diastolic blood pressure (DBP) 80-89 mmHg],
which was measured from health checkups during a
previous 1-3 month period; or 3) consumed high
sodium dietary at least two meals per day, which was
measured through self-assessment regarding high
sodium consumption behavior, such as added fish
sauce, ate processed food or snacks, ate ready-to-eat
food from street food vendors, canteen, or restaurant;
and 4) willingness to participate in this study. Those
excluded from the study were those with an illness
condition such as kidney disease and those without
devices, such as a computer, laptop, or mobile phone,
to connect the application. For discontinuation, the
criteria was to leave the study. The intervention period

was from February to April 2023.
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Ethical Considerations. This study was approved
by the Ethics Committee in Human Research at
Naresuan University, Thailand, Project Number:
COA No. 20672022, IRB No. P2-0378/2564.
Participants who met the criteria were provided
information regarding the research objective and the
study’s processes and signed the forms saying they
gave informed consent. Code names were used to
protect their privacy, and all data was kept private.

Instruments: The authors developed five
self-administered questionnaires to collect data. These
questionnaires were reviewed by three experts in the
fields of public health and nutrition. The item objective
congruence index (IOC) in Parts 2 to 5 of the
questionnaires was 0.67-1.00.

Part 1: The General Information (12 items)
included demographic characteristics such as sex,
age, weight and height, blood pressure value, marital status,
income, education level, and family history of hypertension.
Blood pressure was measured with an automated
oscillometer device (OMRON, HEM 7156A).

Part 2: The Sodium Consumption Health Literacy
(SCHL) was developed based on the HL concept and
literature. It comprises 28 items with four subscales:
understanding (10 items), accessing (4 items), appraising
(5 items), and applying sodium information (9 items).
The understanding part asked about the amount of
sodium recommendation, reading the Guideline Daily
Amount (GDA labels) and the “healthier choice” nutrition
logo, the benefit of the DASH diet for hypertension,
excessive sodium intake and health outcomes, as well
as the meaning of high blood pressure, with the choice
of yes, no, or unsure. Correct answers were indicated
with 1, and incorrect answers and not sure answers
were indicated with 0. The score ranged from 0-10,
with higher scores indicating higher understanding;
the reliability using The Kuder-Richardson 20 was
0.72. The other three subscales, accessing, appraising,
and applying, covered the perceived skills to find, select,
evaluate, make decisions, and apply sodium information
suitable for their health. A 5-point Likert scale was
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used for responses ranging from strongly agree = 5 to
strongly disagree = 1. The total score of these three
subscales (18 items) ranged from 18-90. The total
score of the whole instrument with four subscales ranged
from 18-100, with a higher score indicating higher
SCHL. The Cronbach's alpha coefficients in this study
were 0.74,0.79, and 0.77 for accessing, appraising,
and applying sodium information subscales, respectively.

Part 3: The Sodium Consumption Behavior was
developed based on a previous study.”” It comprises
22 items of high sodium in food and covers the frequency
of high sodium food consumption behavior during the
last week. A 5-point Likert scale is used for responses
from always = 5 to never = 1. An item example is “I
added fish sauce before eating.” The score ranges from
22-110, with a higher score indicating higher sodium
consumption behavior. The Cronbach'’s alpha in this
study was 0.93.

Part 4: The Dietary Approaches to Stop
Hypertension: DASH Diet Consumption Behavior
comprises ten items covering the frequency of the DASH
diet during the last week. A 5-point Likert scale is used
for responses from always = 5 to never = 1. An example
of one item is “I eat whole grains.” The score ranges from
5-50, with a higher score indicating higher DASH diet
consumption behavior. The Cronbach’s alpha in this
study was 0.84.

Part 5: A 3-day Sodium Record was used to
assess the amount of sodium consumption. Participants
recorded the amount of sodium in all foods, snacks,
beverages, and fruit for three non-consecutive days
(2 weekdays and one weekend day ). Participants received
a table showing the amount of sodium in foods, which
included seasoning, Thai foods menu, processed foods,
snacks, bakery, and beverages (milligram: mg. per
serving) to help participants estimate the amount of
sodium consumed.

The Enhance Health Literacy Through the
“I Watch Sodium” Application Program

We developed an application based on four
components of health literacy,'" which consistently,
with all the expertise in health education and health
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promotion, used responsive web design®® for creating
web applications. The three experts approved this
application of health education, nutrition, and a web
programmer with the agreement form of each icon,
which IOC was 0.67-1.00. The App consisted of
eight icons for self-learning, as described in an
Appendix, Table 1, and Figures 1-3. This App was
tested on 30 adult workers, to which the question was
applied from a previous study,”” evaluating the App
by five scale ratings (5 = strongly agree, 1 = strongly
disagree). It comprises seven items as follows: 1)
content that had been corrected, 2) content that was
deemed appropriate, 3) content that was taken as
understandable, 4) content that has been updated, 5)
content that has an appropriate duration, 6) content
and media were interesting, and 7) the application
must be easy to use. The results showed that 90% strongly
agreed for content that was taken as understandable,
followed by 86.7% strongly agreed that content and
media are interesting and content that had been corrected,
809 strongly agreed for content that has been updated,
76.7% strongly agreed for content that was deemed
appropriate, content that has an appropriate duration,
and the application must be easy to use. The experimental
group would participate by using the application for
eight weeks. The activity was designed based on two
methods: 1) teach-back, and 2) “Ask Me Three” questions
regarding sodium consumption, such as What is
sodium? Where does the sodium in food come from?
How could we reduce our sodium intake? The App was
eight activities from week 1 to week 8 as follows: 1) health
status (accessing and understanding), 2) “I Watch
Sodium” (accessing and understanding), 3) setting goals
for sodium reduction (appraisal and applying), 4) setting
goals for increase DASH diet (appraisal and applying),
5) sodium diary (appraisal and applying), 6) sodium
in food (accessing and understanding), 7) sodium video
(accessing and understanding ), and 8) sodium quiz
(understanding and appraisal ). Teach Back and “Ask
Me Three” were used to recheck their understanding,
discussion, or feedback via line group. However, the
comparison group did not participate in this activity.
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Data Collection: Researchers implemented
intervention among two affiliations. Registration to
the program was conducted through a scanned QR code
in the brochure, which provided information regarding
objective research and the inclusion criteria. Affiliation
A was designated as the experimental group. Affiliation
B had similar demographic characteristics and was
assigned to the comparison group. However, neither
affiliation had provided health literacy regarding sodium
education. Participants in each affiliation were asked
to complete the questionnaire at the pretest and again at
the posttest At the start, the first researcher explained
relevant details and methods before distributing the
questionnaires to participants in each group. Then,
participants were taught how to complete a 3-day sodium
diary in the group teaching and measured weight
and blood pressure. After one week, the complete
questionnaires were collected among both groups.
Then, the first researcher taught participants in the
experimental group how to use the “I Watch Sodium”
application and invited them to the LINE group for
discussion for eight weeks. In contrast, the comparison
group did not participate in this activity. At the end of
the eight weeks posttest the two groups answered the
same questionnaires as the pretest.

Statistical Analysis: The data were analyzed
using SPSS statistical software. The Shapiro-Wilk
test was analyzed for normality. The Chi-square test
was used to compare differences in general characteristics
between the two groups. In addition, to compare the mean
scores of the two groups at the pretest and posttest the
independent t-test was selected. Then, a paired t-test
was used to compare the mean scores within a group
with a 2-sided significance level of 0.05.

Results

Most participants were female. The average
age was 38.80 years in the experimental group and
40.68 years in the comparison group. The average
body mass index (BMI) of both groups was similar.
Most participants in both groups were married and

Pacific Rim Int | Nurs Res ¢ January-March 2024



Waraporn Youngiam and Manirat Therawiwat

had similar income levels per month. Both participants participants in both groups had the same amount of
were supporting staff, and half of them had a history drinking water daily. There were no statistical differences
of hypertension in the family. Around 62.5% of the in general characteristics at baseline (p > 0.05) except
experimental group did not cook meals daily, whereas 55.0% for education level (p = 0.005) among the two groups
of the comparison group cooked meals daily. Most (Table 1).

Table 1. General characteristics of participants at baseline

Experimental group Comparison group

General characteristics (n =40) (n=40) p-value
n (%) or Mean (SD)
Sex 0.066"
Male 13 (32.5) 6 (15.0)
Female 27 (67.5) 34 (85.0)
Age (years) 38.80 (5.28) 40.68 (7.39)  0.194°
Age group (years) 0.663°
30-39 18 (45.0) 19 (47.5)
40-49 21 (52.5) 18 (45.0)
50-59 1(2.5) 3(7.5)
BMI (kg/m?) 24.79 (4.38) 24.72 (4.38) 0.937°
BMI level 0.795"
Underweight (< 18.5 kg/m®) 2 (5.0) 1(2.5)
Normal (18.5-22.9 kg/m?) 13 (32.5) 15 (37.5)
Overweight (23-24.9 kg/m®) 7(17.5) 9(22.5)
Obese (= 25 kg/m?) 18 (45.0) 15 (37.5)
Marital status 0.939°
Single 13(32.5) 15 (37.5)
Married 24 (60.0) 22 (55.0)
Separated/divorced/widowed 3(7.5) 3(7.5)
Income per month (USD) 0.067°
<403 2 (5.0) 6 (15.0)
403-807 17 (42.5) 24 (60.0)
808-1345 16 (40.0) 8 (20.0)
> 1345 5(12.5) 2 (5.0)
Education level 0.005°
Less than bachelor’s degree 3(7.5) 0 (0.0)
Bachelor’s degree 13(32.5) 26 (65.0)
Master’s degree or over 24 (60.0) 14 (35.0)
Employment position 0.060°
Academic 9(22.5) 3(7.5)
Supporting 31(77.5) 37(92.5)
History of hypertension in family 0.501°
Yes 20 (50.0) 23 (57.5)
No 20 (50.0) 17 (42.5)
Cooking meals in daily life 0.116*
Yes 15 (37.5) 22 (55.0)
No 25 (62.5) 18 (45.0)
Amount of drinking water (milliliter per day) 1,637.50 (548.04) 1,667.50(625.68) 0.820°

“chi-square test; "Independent t-test; ‘Fisher’s exact test; BMI = Body mass index
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At pretest, the result showed that the mean score
of overall health literacy regarding sodium intake,
sodium consumption behavior, DASH diet consumption
behavior, the amount of sodium intake, systolic blood
pressure, and diastolic blood pressure between the
experimental and comparison groups were not significantly
different (Table 2).

In the posttest the results were significantly
changed; the average score of overall health literacy
about sodium consumption and DASH diet consumption
behavior increased significantly in the experimental
group (p<0.001). The mean score of sodium consumption
behavior, sodium intake, systolic blood pressure, and
diastolic blood pressure decreased significantly in the
experimental group (p < 0.05). At the same time, the
mean scores of all variables were not statistically

different from the baseline in the comparison group
(Table 2).

It was found that the mean score of overall
health literacy about sodium significantly increased, in
which the experimental group was higher than the
comparison group (p < 0.001). In line with the DASH
diet, consumption behavior significantly increased, and
the experimental group was higher than the comparison
group (p < 0.001). Additionally, the mean score of
sodium consumption behavior and the amount of sodium
intake significantly decreased, in which the experimental
group decreased more than the comparison group (p <
0.001 and p = 0.004), respectively. The systolic blood
pressure of the experimental group decreased significantly
compared to the comparison group (p = 0.047). However,
diastolic blood pressure among the two groups was not
significantly different (p = 0.101) (Table 2).

Table 2. Comparison of the average score of variables between experimental (n = 40) and comparison groups

(n = 40) at pretest and posttest

Experimental group

Comparison group

Mean difference ¢

Variables Mean (SD) t (95% CI) p-value
Overall health literacy about sodium consumption scores
Pretest 52.30(10.43) 53.48 (9.20) -0.53 -1.18 0.595
(-5.55,38.20)
Posttest 80.50 (5.95) 55.35(8.42) 15.42 25.15 <0.001
(21.90, 28.40)
t -15.50 -1.28
Mean difference * -28.2 -1.88
(95% CI) (-31.88,-24.52) (-4.84,1.09)
p-value " <0.001 0.208
Sodium consumption behavior scores
Pretest 60.35 (16.87) 60.75 (13.50) -0.12 -0.40 0.907
(-7.21, 6.40)
Posttest 45.23 (7.82) 58.08 (15.03) -4.80 -12.85 <0.001
(-18.21, -7.49)
t 5.53 0.96
Mean difference * 15.13 2.66
(95% CI) (9.59, 20.66) (-2.98, 8.33)
p-value " <0.001 0.345
DASH diet consumption behavior scores
Pretest 24.15 (7.45) 24.45 (5.22) -0.21 -0.30 0.835
(-3.17,2.57)
Posttest 30.23 (6.59) 23.80 (5.24) 4.83 6.43 <0.001
(3.78,9.07)
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Table 2. Comparison of the average score of variables between experimental (n = 40) and comparison groups
(n = 40) at Pretest and Posttest (Cont.)

. Experimental group ~ Comparison group . Mean difference ° a
Variables Mean (SD) t (95% CI) p-value
t -5.43 0.85
Mean difference -6.08 0.65
(95% CI) (-8.33,-3.81) (-0.91, 2.21)
p-value " <0.001 0.403
The amount of sodium intake (mg)
Pretest 3,317.96 (981.78) 3,221.22 0.44 96.74 0.664
(1,002.86) (-345.03, 538.52)
Posttest 2,682.84 (610.42) 3,191.28(879.22) -3.00 -508.43  0.004
(-845.36,-171.51)
t 4.21 0.22
Mean difference * 635.12 29.94
(95% CI) (330.02,940.22) (-241.89, 311.78)
p-value” <0.001 0.831
Systolic blood pressure (mmHg)
Pretest 123.83 (11.38) 121.75(12.23)  0.79 2.08  0.435
(-3.19, 7.34)
Posttest 117.20 (9.46) 122.13 (12.20) -2.02 -4.93  0.047
(-9.79, -0.07)
t 4.30 -0.20
Mean difference ° 6.63 -0.38
(95% CI) (3.51,9.74) (-4.12, 3.37)
p-value” <0.001 0.840
Diastolic blood pressure (mmHg)
Pretest 81.80 (7.95) 80.20 (8.08)  0.89 1.60 0.375
(-1.97,5.17)
Posttest 78.73 (8.69) 81.53(6.21) -1.66 -2.80 0.101
(-6.16, 0.56)
t 2.15 -1.08
Mean difference ° 3.08 -1.33
(95% CI) (0.18, 5.97) (-3.82,1.17)
p-value ° 0.038 0.289

* Independent t-test, * Paired t-test, © = Mean difference (Experimental-Comparison groups), ¢ = Mean
difference (Pretest-Posttest), t°= Independent t-test, t' = Paired t-test

Discussion sodium consumption behavior, the amount of sodium
intake, and systolic blood pressure. It can be explained
The Enhance Health Literacy Through “I Watch that self-study by App seems to improve sodium

Sodium” application for eight weeks effectively increased consumption literacy, consistent with Sorensen et al."!
sodium consumption literacy and the DASH diet. In These authors explained that HL develops throughout
addition, this application was found to help decrease life through formal capacity building and education
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as well as informal learning. Promoting individual
health literacy should focus on knowledge skills,
motivation, and the ability to access, understand,
appraise, and apply health information for effective
decision-making and appropriate action for their
health and health behavior. Also, this App aimed to
inform health literacy about sodium consumption
by using multiple techniques such as “Ask Me Three”
techniques to increase knowledge and provide
participants with more communication, using plain
language, pictures, videos, and infographics for more
understanding and interest, using the teach-back
technique for improve participant understanding, goal
setting for increasing self-management about sodium
consumption. In addition, the Apps provided a diary
for recording sodium intake that helped participants
to be aware of the amount of sodium intake and suggested
that it led to a change in behavior. The sodium quiz
provided the question about reading nutrition
labeling and helped participants increase their
understanding.

Moreover, researchers discuss with the participants
through LINE groups to motivate and encourage them
to use the App. That is, when the experimental group
participated in all functions of the App, their health
literacy skill increased. Then, sodium consumption
behavior and sodium intake were reduced, which was
affected by self-monitoring sodium records through
asodium diary. Therefore, it led to a decrease in systolic
blood pressure among the experimental group. Even
though diastolic blood pressure did not change
significantly, it tended to decline when compared to
the comparison group. Our findings were supported

*® who found this

by a study by Rahimdel et al.,
population group to be more inspired to modify their
behavior than healthy people because they were at
risk for the development of hypertension.

In addition, the researchers informed about
strategies to reduce sodium intake based on nutrition
education, such as reading nutrition labels, looking at

nutrition healthier logo choices in front of packs, and

172

the main source of sodium in Thai food. Moreover,
having a video presented by a health professional who
can explain and increase awareness about the impact
of sodium on health, the importance of reducing sodium
intake, and the suggested DASH diet seems to benefit
from reducing the sodium consumption behavior of
the experimental group. This strategy is consistent with
the “SHAKE technical package for salt reduction”**®")
recommended by WHO in the K activity, that is,
“knowledge, educate and communicate to empower

individuals to eat less salt”?°®!?

and increasing
awareness (A) of sodium and health through using
technology and innovation (T) activities of SALTS
strategies.’ The latter is consistent with the study of
Sakaguchi et al.”® The 1-year intervention consisting
of a healthy lunch and nutrition education effectively
reduced salt intake significantly from 10.7 to 9.3 gm
in employees. In addition, previous studies supported
our findings that health and nutritional education,
combined with other strategies, such as tools for
estimating salt consumption, self-monitoring, and a
brief education, were successful methods to reduce

31,32 .
In addition, a

salt/sodium intake among adults.
similar intervention comprised three measures, which
included observing the average sodium consumption
and developing an environment to enable and promote
behavioral change among people at high risk for
hypertension.*® Interestingly, our study is the first that
used the “I Watch Sodium” application to increase
health literacy about sodium information and reduce
sodium intake among university staff with prehypertension
in the lower northern part of Thailand, which used
the responsive web design that can access in any
device, such as a computer, laptop, or mobile phone
and anytime online.

The App-based mobile intervention has shown
effectiveness on dietary behavior and nutrition-related
health outcomes, especially food consumption behavior,
reducing obesity, blood pressure, and blood lipid,**
thus decreasing salt consumption and the number of
systolic blood pressure in adults,*® but the effects were
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not found to be significant in children. For example,
the intervention provided only salt awareness posters
in the canteen, which did not cover the school meal
package. In addition, the children did not access the
App all the time, and they did not necessarily understand
to access online messages and information as effectively
as their parents or other adults.*

Furthermore, various studies showed that digital
platform implementation, such as WhatsApp and
Electronic brochures, especially Whats App, successfully
reduced salt in adults and could decrease the percentage
of sodium reduction in adult participants."® However,
inconsistent findings were found that a 12-week
intervention using the SaltSwitch smartphone App and
reduced-sodium salts did not affect sodium intake in
adults with high blood pressure. These contrary results
may be due to the intervention implemented during the
COVID-19 pandemic, which may have affected the

36
results.

Limitations

This study used a quasi—experimental research
procedure in assigning participants into groups, which
may influence the internal validity of the result. In
addition, we did not measure 24 -hour sodium excretion.
Also, generalizations of the study to other settings and
populations other than university staff are limited.
Participants added the number by themselves for
the “I Watch Sodium” application, which records
the amount of sodium consumption. Therefore, some
errors could occur.

Conclusion and Implications for

Nursing Practice

This study is the first to develop an application
to promote health literacy on sodium information for
university staff with prehypertension in the lower northern
of Thailand. The intervention presented feasible results
in promoting sodium-related health literacy in adults

Vol. 28 No. 1

at risk of hypertension, and this App is practical and
effective in reducing sodium intake and blood pressure
levels. Nurses and health care professionals can use this
program in their practice. However, further testing using
randomized controlled trials with other populations
and settings is needed.
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Appendix
Table 1. Activities of the application “I Watch Sodium” for experimental group
Icon / Item Objective Activity
To increase accessing Week 1: Accessing and understanding (40 minutes)
and understanding - Researchers explain how to use the application by registering
skills regarding sodium to login.
information - The participants’ weight and blood pressure were measured,
and they filled out the "I Watch Sodium” application.
1. Login - An application will interpret the health status, body mass
index, and blood pressure and give recommendations.
- This function helps promote attitude and inform of health
status, which summarizes the blood pressure levels that
participants should be aware of their status.
= To increase access and Week 2: Accessing and understanding (40 minutes)

2. Handout of
“I Watch Sodium”

understanding skills
regarding sodium
information

- This function, participants will learn by reading the handout
“I Watch Sodium” consisting of ten infographics on information
regarding sodium and health presented through plain language
and pictures with the “Ask Me Three” technique, including 1)
Whatis sodium? 2) Where does the sodium in food come from?
3) How could we reduce our sodium intake? 4) How to reduce
sodium: ABCD, 5) Traffic lights labeling the amount of sodium,
6) Health effect of high sodium intake, 7)) Knowing blood pressure
value, 8) Latent sodium, 9 ) Thais sodium intake, and 10) DASH Diet.
- “Ask Me Three” techniques were applied to ask and discuss
the following questions with participants via line group: 1) What
is sodium? 2) Where does the sodium in food come from?
3) How could we reduce our sodium intake?

®

3. Goal for sodium
reduction

To increase appraisal and
applying sodium information
skills by goal setting method

Week 3: Appraisal and applying (40 minutes)

In this function, participants will set their goal for reducing sodium
intake once a week, for example, 1) I will read the nutrition
label or healthier choice logo, 2) I will choose low sodium
food, 3) I will taste it before adding, 4) I will reducing added
seasoning sauces, and 5) I will reduce processed food, etc.

- Participants were stimulated to discuss and asked to set their
goals by using the application once a week via LINE group.

4. Goal for
increasing DASH
diet

To increase appraisal and
applying sodium information
skills by goal setting method

Week 4: Appraisal and applying (40 minutes)

- In this function, participants will plan and set their goal to
increase their DASH diet in daily life once a week, for example,
1) I will eat grain, brown rice, or tofu, 2) I will eat various
vegetables and fruit, 3) I will drink soy milk or milk, 4) I will
use rice bran oil for cooking, 5) T will eat lean meat, etc.

- Researchers encourage and discuss the foods that should be
consumed with the participant to set their goal through a LINE group.
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Table 1. Activities of the application “I Watch Sodium” for experimental group (Cont.)

Icon / Item

Objective

Activity

vunnlsidey

5. Sodium diary

- To increase appraisal
and applying skills regarding
sodium information

- To support self-monitoring
sodium intake

Week 5: Appraisal and applying (40 minutes)

- This function is provided to self-record sodium intake at
least three days per week.

- All participants recorded their food and the amount of sodium
intake on the sodium calendar. After recording, the program will
calculate and inform the amount of sodium consumed, which is
presented in the graph and suggested messages. For example,
“You did a great job today. Your sodium intake is less than
2,000 mg.”

- The teach-back technique was applied to check their
understanding of sodium recordings by asking via LINE group
and explaining more if they do not understand.

Usunaulsideutuoimis

6. Sodium in foods

To increase access and
understanding skills about
sodium information

Week 6: Accessing and understanding (40 minutes)

- This function presents the amount of sodium in food, such as
seasoning, processed food, Thai food menu, fast food, snacks,
bakery, fruit, and beverages.

A teach-back technique was applied to check participants’
comprehension by asking questions and using this information
to estimate how much sodium they received to record on the
application via line group.

=)

VIDEO

SouslsiGou

7. Sodium video

To increase access and
understanding skills about
sodium information

Week 7: Accessing and understanding (40 minutes)

In this function, participants will learn from video-related sodium,
presented by specialist doctors such as nephrologists and
internists. The media was created by the Thai Health Promotion
Foundation, Mahidol University, and the RAMA channel, which
consisted of nine items, each video around 10-25 minutes. The
content focuses on salt, sodium intake and health, the danger of
high sodium intake, and how to reduce sodium intake.

$\

INUaDUAINIL

8. Sodium quiz

To increase understanding
and appraisal skills
regarding sodium
information

Week 8: Understanding and Appraisal (30 minutes)

- The participant will take a quiz with true or false choices and
short answers in this function. For example, 1) Sodium intake
recommendation for healthy people is less than 2,000 mg
daily, 2) What does the information on the Healthier Choice
nutrition logo mean? 3) What is the amount of sodium in the
nutrition label of this instant noodle? 4) What is the DASH
diet focusing on?; etc.

- Participants with the highest scores will receive a reward
and share their opinions and experiences using the application
“I Watch Sodium” via LINE Group.
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