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ABSTRACT

The purpose of this study was to analyze the performance evaluation index for a salt reduction project. Question-
naires were developed in order to investigate salt reduction programs nationwide. The evaluation index and programs
were analyzed through the case study of a salt reduction program in public health centers. The validity of the salt re-
duction program’s evaluation index was determined based on study of the Delphi survey and on discussion with nutrit-
ion and health care professionals. The Delphi survey showed that daily salt intake was the most valid nutritional evalu-
ation index. Stroke mortality and stomach cancer mortality were good health care evaluation indexes. The method for
measuring salt intake that had the greatest validity was a 24-hour urine collection. However, 24-hour urine collection
had the lowest score for ease of performance. The combined scores of validity and ease of performance showed that the
survey method for dietary attitude and dietary behavior, dietary frequency analysis (DFQ 15), and a salty taste assess-
ment, in that order, were proper methods. The high reliability of the salty taste assessment indicated that the percentage
of the population that exhibits proper salt intake (2,000 mg sodium or less daily) and the percentage of the population
that consumes low-salt diets as nutritional evaluation indexes also will be helpful to evaluate performance of salt reduc-

tion programs. (Korean J Nutr 2009; 42(5): 486~495)
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Table 1. Summary of performance evaluation indexes for salt reduction projects

Evaluation Indexes Description

Salt intake
Percentage of the population that
exhibits proper salt intake
Percentage of the population that
consumes low-salt diets
Recognition of the need for sodium reduction

below

Nuftrition labeling

Decreased soup salinity

Salt reduction of exemplary restaurants
Participant satisfaction measurement
Salt sales volume

Stroke mortality

Salt content of food intake
The percentage of the population whose daily intake of sodium is 2,000 mg or

The percentage of the population that consumes unsalted or slightly unsalted
diets, as indicated by the salty taste assessment

An increase in nutrition knowledge to reduce sodium

Using nutrition labeling to assess sodium content when buying a processed food

Soup salinity was reduced to under 70%

An increase in the number of exemplary restaurants that use less salt in their food

Comparison of participant satisfaction before and after education

Increase or decrease of salt sales within a certain period of time and place

A death rate caused by stroke

Table 2. Examples of using the measurement methods of the nutritional evaluation index

Nutritional evaluation index

Percentage of the population that

Authors Saltintoke prefered low-salt diets
(year) Group 3da Sodium intake
FFQ 24-hr foody DFQ DFQ 24-hrfood estimated with Salty taste  Dietary  Dietary
recall 70 15  collection 24-hr urine assessment attitudes behavior
record .
analysis (mg)
Lee et al™ Adult \l \l " \l
Kim et al'” Adult \ \? \
Lim'® Children \ \
Jeonetal”  Hypertensive v N
Son etal” Hypertensive \ N N
/Normal people
Yim et al®® Hypertensive \l \l VP \l
/Normal people
Son etal” Adult N \
Chung et a® College student N \l \l
Son et af Adult \
Parketa™  Adult \

1) Salty taste assessment consists of 5-point rating of the intensity and preference, based on 5 levels of salinity

2) Salty taste assessment consists of the 5-point preference and the 10-point sensitivity of a salty taste, based on 1 level of salinity
3) Salty taste assessment consists of 3-point rating of the intensity, based on 7 levels of salinity

DFQ: Dietary Frequency Questionnaire, FFQ: Food Frequency Questionnaire
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Fig. 1. Evaluation index for salt reduction programs using logic model.

Table 3. Assessment of properness of performance evaluation indexes for the salt reduction project

Category Evaluation index” Properness
Daily salt intake 416 +0.78°
Percentage of the population that exhibits proper salt intake 3.97 + 0.98
" o Percentage of the population that consumes low-salt diets 3.65 + 0.84°
Nutritional evaluation index (n = 31) .
Salt sales volume 2.42 + 0.92
F-value 24.264™*
Total 3.55 = 1.11
Stroke mortality 3.52 + 0.96°
Chronic renal insufficiency mortality 2.97 +0.98°
L Stomach cancer mortality 3.16 + 0.82%
Health care evaluation index (n = 31) ; o
Esophagus cancer mortality 2.74 = 0.77
F-value 4.218™
Total 3.10 £ 0.92

1) Performance evaluation indexes are counted with 5-point rating
#x1p <0.01, ##x: p <0.001
abc: Values with the different small superscript are significantly different among different index by Duncan’s multiple range test at p <0.05
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Table 4. Comparison of validity and performance of the measurement methods used for the nutritional evaluation index

Order of giving weight on scores of validity

Nutritional evaluation index Validity Ease of performance and ease of performance
1:1 1:2 2:1 2:3 3:2
Food Frequency Questionnaire 3.00 £ 1.03° 3.77 + 0.84° 7 7 9 7 9
24-hr recall 3.45 + 0.85° 3.61 £0.76° 6 6 6 6 6
3-day food record 3.68 + 0.79> 2.97 +0.75° 8 8 7 8 7
Dietary Food Questionnaire 70 3.87 +0.76> 3.58 = 0.89° 4 5 3 5 4
Dietary Food Questionnaire 15 3.61 +0.67°° 4.00 £ 0.93° 3 3 4 3 3
24-hr food collection 3.77 + 1.06 1.97 + 0.55° 10 10 10 10 10
Sodium intake estimated with 4,06 + 1.03° 2.19 £ 0.87° 9 9 8 9 8
24-hr urine analysis

Salty taste assessment 3.52 + 0.68° 3.93 + 0.74° 4 4 5 4 5
Dietary attitudes 3.48 +0.72° 4.58 + 0.56° 2 2 2 2 2
Dietary behavior 3.55 + 0.68° 4.55 + 0.62° 1 1 1 1 1
F-value 3.567* 42.149™

Total 3.60 = 0.87 3.51 £ 1.13

w1 0 <0.001

abc: Values with the different small superscript are significantly different among different methods of measurement by Duncan'’s

multiple range test at p <0.05
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Table 5. Comparison of the intensity and preference of a salty taste of between and within examiners

Between examiner Correlation Within examiner Correlation
A B coefficient Tst 2nd coefficient
Intensity
0.08% 1.31 £ 0.36 1.23 +0.36 0.412** 1.29 + 0.45 1.25 + 0.29 0.327**
0.16% 1.58 + 0.53 1.58 + 0.60 0.751** 1.64 + 0.67 1.52 + 0.54 0.504™*
0.31% 2.46 + 0.67 2.54 + 0.69 0.765™ 2.55 + 0.79 2.47 + 0.68 0.472**
0.63% 3.56 + 0.55 3.61 +0.57 0.701** 3.63 + 0.64 3.55 + 0.57 0.434"
1.25% 4.43 + 0.42 4.74 + 0.36 0.569™* 4.47 + 0.46 4.70 + 0.38 0.323"*
Preference
0.08% 2.00 + 0.78 1.96 + 0.73 0.782™* 2.01 + 0.81 1.96 +0.77 0.610™
0.16% 2.41 + 091 2.38 + 1.06 0.753** 2.48 + 1.07 2.32 +0.93 0.703**
0.31% 3.13 + 0.84 3.20 + 0.89 0.679™* 3.17 £ 0.92 3.18 + 0.96 0.444™*
0.63% 3.10 + 0.88 3.10 + 0.90 0.730™* 2.99 + 1.07 3.18 + 0.93 0.382™*
1.25% 2.24 +0.83 1.84 + 0.80 0.682™* 2.14 + 0.92 1.93 + 0.85 0.439™*
Unsalty: 1, slightly unsalty: 2, neither unsalty nor salty: 3, slightly salty: 4, salty: 5
#: p<0.05, *x: p<0.01
Table 6. Comparison of the salty taste assessment of between and within examiners
Between Examiner Correlation Within Examiner Correlation
A B coefficient 1st 2nd coefficient
Male 3.48 + 0.56 3.41 + 0.66 0.721** 3.52 + 0.67 3.35 + 0.69 0.426™*
Female 3.42 + 0.46 3.35 + 0.48 0.488™" 3.39 + 0.55 3.34 +0.72 0.686™"
#%: p <0.01
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