
 

 
 
 

DEVELOPMENT AND COMPARATIVE VALIDATION 
OF A DIETARY FAT SCREENER 

FOR GRADE SIX CHILDREN 

by 

FRIEDEBURG ANNA MARIA WENHOLD (neé Pape) 
 
 
 
 
 
 

Submitted in fulfillment of the requirements of the degree 

Philosophiae Doctor 
in the  

FACULTY OF HEALTH SCIENCES 

UNIVERSITY OF PRETORIA 

PRETORIA 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SUPERVISOR: PROF DR P RHEEDER 

CO-SUPERVISOR: PROF DR UE MacINTYRE 

2004

UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  eettdd  ––  WWeennhhoolldd,,  FF  AA  MM    ((22000055))  



  ii   

 

TABLE OF CONTENTS 
 
LIST OF TABLES ......................................................................................................................vii 

 

LIST OF FIGURES ...................................................................................................................... x 

 

LIST OF ADDENDA ................................................................................................................... xi 

 

ABSTRACT .................................................................................................................................xii 

 

OPSOMMING ............................................................................................................................ xiv 

CHAPTER 1: RESEARCH PROBLEM IN CONTEXT 

1.1 RATIONALE FOR STUDY: THEORETICAL CONTEXT........................................ 1 

1.2 PRACTICAL CONTEXT............................................................................................. 4 

1.3 RESEARCH PROBLEM AND SUB-PROBLEMS ..................................................... 5 

1.4 TERMINOLOGY.......................................................................................................... 8 

 

CHAPTER 2: REVIEW OF LITERATURE 

2.1 NUTRITION OF PRIMARY SCHOOL CHILDREN................................................ 16 

2.1.1 Eating habits of children ............................................................................................. 16 

2.1.2 Dietary fats in childhood nutrition .............................................................................. 18 

2.2 DIETARY ASSESSMENT OF CHILDREN ............................................................. 19 

2.2.1 Overview ..................................................................................................................... 19 

2.2.2 Cognitive abilities of children affecting dietary assessment....................................... 21 

2.2.3 Integrating nutrition and dietary assessment into the school environment ................. 24 

2.2.4 The food frequency questionnaire as basic format of the test method........................ 27 

2.2.4.1 Description .................................................................................................................. 27 

2.2.4.2 Aims ............................................................................................................................ 28 

2.2.4.3 Strengths and limitations............................................................................................. 28 

2.2.4.4 Development of food frequency questionnaires.......................................................... 29 

2.2.4.4.1 The item list................................................................................................................. 31 

2.2.4.4.2 Quantification.............................................................................................................. 32 

• Reference portion size and portion size estimation aids ....................................... 32 

• Frequency of intake............................................................................................... 34 

UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  eettdd  ––  WWeennhhoolldd,,  FF  AA  MM    ((22000055))  



  iii   

 

• Nutrient content of items....................................................................................... 35 

2.2.4.5 Food frequency questionnaires for children................................................................ 36 

2.2.4.6 Food frequency questionnaires for fat intake.............................................................. 37 

2.2.5 The food record ........................................................................................................... 38 

2.2.5.1 Description .................................................................................................................. 38 

2.2.5.2 Strengths and limitations............................................................................................. 39 

2.2.5.3 The food record as reference method.......................................................................... 39 

2.2.5.4 The food record for children ...................................................................................... 42 

2.3 NUTRITIONAL AND DIETARY SCREENING ...................................................... 43 

2.3.1 Definition and characteristics ..................................................................................... 43 

2.3.2 Aims ............................................................................................................................ 45 

2.3.3 Examples of screeners................................................................................................. 46 

2.3.3.1 Fat screeners ............................................................................................................... 46 

2.4 RELIABILITY AND VALIDITY IN DIETARY ASSESSMENT AND 

SCREENING .............................................................................................................. 49 

2.4.1 Variability and error in dietary assessment ................................................................. 49 

2.4.1.1 True variability............................................................................................................ 49 

2.4.1.2 Error ............................................................................................................................ 51 

2.4.2 Reliability .................................................................................................................... 57 

2.4.2.1 Definition .................................................................................................................... 57 

2.4.2.2 Types of reliability ..................................................................................................... 58 

2.4.2.3 Measurement of reliability .......................................................................................... 62 

2.4.3 Validity........................................................................................................................ 62 

2.4.3.1 Definition and principles............................................................................................. 62 

2.4.3.2 Types of validity.......................................................................................................... 64 

2.4.3.3 Validity of (dietary) screening tools............................................................................ 65 

2.4.4 Validation studies........................................................................................................ 66 

2.4.4.1 Background ................................................................................................................. 66 

2.4.4.2 Validation studies in children...................................................................................... 67 

2.4.5 Factors influencing validity and reliability ................................................................. 69 

2.4.6 Implications................................................................................................................. 70 

 

CHAPTER 3:DEVELOPMENT AND DEVELOPMENTAL EVALUATION  

 SUB-STUDIES OF RESEARCH TOOLS 

3.1 TEST METHOD ......................................................................................................... 73 

UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  eettdd  ––  WWeennhhoolldd,,  FF  AA  MM    ((22000055))  



  iv   

 

3.1.1 Development rationale, aims and correct application information ............................. 73 

3.1.2 Format ......................................................................................................................... 74  

3.1.2.1 Item list........................................................................................................................ 74 

3.1.2.1.1 Background (original tool) .......................................................................................... 75 

3.1.2.1.2 Application (current tool)............................................................................................ 75 

3.1.2.1.3 Sub-study 1: Content and face validity ....................................................................... 75 

3.1.2.1.4 Practical development ................................................................................................. 78 

3.2.2.2 Quantification.............................................................................................................. 81 

3.2.2.2.1 Background (original tool) .......................................................................................... 81 

3.2.2.2.2 Application (current tool)............................................................................................ 81 

• Sub-study 2: Reference portion size...................................................................... 81 

• Sub-study 3: Portion size estimation aids ............................................................. 83 

• Sub-study 4: Frequency of intake.......................................................................... 85 

3.2.2.2.3 Scoring ........................................................................................................................ 88 

3.2 REFERENCE METHODS.......................................................................................... 89 

3.2.1 Reference method 1: Food record ............................................................................... 89 

3.2.1.1 Background ................................................................................................................. 89 

3.2.1.2 Sub-study 5: Food record ............................................................................................ 89 

3.2.1.2.1 Form ............................................................................................................................ 90 

3.2.1.2.2 Time frame and programme........................................................................................ 91 

3.2.1.2.3 Sample composition and grouping.............................................................................. 91 

3.2.1.2.4 Training and briefing................................................................................................... 91 

3.2.1.2.5 Findings and conclusions ............................................................................................ 92 

3.2.2 Reference method 2: Screener by parents ................................................................... 94 

3.3 REFLECTION ............................................................................................................ 94 

 

CHAPTER 4: MAIN STUDY METHODS 

4.1 SAMPLING ................................................................................................................ 94 

4.1.1 Recruitment, characteristics and time frame ............................................................... 94 

4.1.2 Ethical approval and consent....................................................................................... 94 

4.2 DATA COLLECTION................................................................................................ 95 

4.2.1 Test method ................................................................................................................. 95 

4.2.1.1 Setting.......................................................................................................................... 95 

4.2.1.2 Interview...................................................................................................................... 95 

4.2.1.3 Test-retest reproducibility ........................................................................................... 97 

UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  eettdd  ––  WWeennhhoolldd,,  FF  AA  MM    ((22000055))  



  v   

 

4.2.2 Reference method 1: Food record ............................................................................... 97 

4.2.3 Reference method 2: Screener by parents ................................................................... 98 

4.2.4 Anthropometric data ................................................................................................. 100 

4.3 DATA PROCESSING AND ANALYSIS 

4.3.1 Description of sample................................................................................................ 100 

4.3.2 Test method ............................................................................................................... 100 

4.3.2.1 Scoring ...................................................................................................................... 100 

4.3.2.2 Internal consistency................................................................................................... 101 

4.3.2.3 Test-retest reproducibility ......................................................................................... 101 

4.3.3 Reference method 1: Food record ............................................................................. 102 

4.3.3.1 Data quality assurance............................................................................................... 103 

4.3.4 Reference method 2: Screener by parents ................................................................. 103 

4.3.5 Comparison of test method to reference methods..................................................... 104 

4.3.5.1 Test method versus food record ................................................................................ 104 

4.3.5.2 Test method versus screener by parents .................................................................... 105 

4.3.5.3 Test method versus both reference methods ............................................................. 105 

4.3.5.4 Receiver operating characteristics............................................................................. 105 

 

CHAPTER 5: RESULTS 

5.1 SAMPLE(S) .............................................................................................................. 107 

5.2 TEST METHOD ....................................................................................................... 109 

5.2.1 Internal consistency................................................................................................... 109 

5.2.2 Test-retest reproducibility ......................................................................................... 109 

5.3 FOOD RECORD....................................................................................................... 115 

5.3.1 Quality control .......................................................................................................... 115 

5.3.2 Energy and fat intakes ............................................................................................... 116 

5.3.3 Comparative validation: Test method versus food record ........................................ 117 

5.4 SCREENER BY PARENTS ..................................................................................... 120 

5.4.1 Internal consistency................................................................................................... 120 

5.4.2 Comparative validation: Test method versus screener by parents ............................ 120 

5.4.2.1 Portion size................................................................................................................ 120 

5.4.2.2 Frequency of intake................................................................................................... 121 

5.4.2.3 Category and final scores .......................................................................................... 122 

5.4.2.4 Classification agreement ........................................................................................... 124 

UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  eettdd  ––  WWeennhhoolldd,,  FF  AA  MM    ((22000055))  



  vi   

 

5.5 TRIANGULATION: TEST METHOD VERSUS FOOD RECORD VERSUS 

SCREENER BY PARENTS ..................................................................................... 124 

5.6 RECEIVER OPERATING CHARACTERISTICS .................................................. 126 

 

CHAPTER 6: DISCUSSION  

6.1 DEVELOPMENT AND DEVELOPMENTAL EVALUATION SUB-STUDIES .. 130 

6.2 MAIN STUDY: SAMPLE........................................................................................ 130 

6.3 TEST METHOD ....................................................................................................... 131 

6.3.1 Internal consistency................................................................................................... 131 

6.3.2. Test-retest reproducibility ......................................................................................... 132 

6.3.2.1 Factors affecting reproducibility ............................................................................... 134 

6.3.2.1.1 Respondent factors .................................................................................................... 134 

6.3.2.1.2 Methodological factors.............................................................................................. 135 

6.3.3 Reflection .................................................................................................................. 136 

6.4 REFERENCE METHODS........................................................................................ 139 

6.4.1 Food record ............................................................................................................... 139 

6.4.1.1 Plausibility of energy intake data .............................................................................. 139 

6.4.1.2 Reflection .................................................................................................................. 142 

6.4.2 Screener by parents ................................................................................................... 144 

6.5 COMPARATIVE VALIDATION ............................................................................ 144 

6.5.1 Basic associations between test method and reference methods............................... 144 

6.5.1.1 Test method versus food record ................................................................................ 144 

6.5.1.2 Test method versus screener by parents .................................................................... 146 

6.5.2 Classification agreement ........................................................................................... 148 

6.5.2.1 Sensitivity and specificity ......................................................................................... 149 

6.5.2.2 Receiver operating characteristics............................................................................. 151 

 

CHAPTER 7: CONCLUSIONS AND RECOMMENDATIONS ......................................... 153 

 

REFERENCES .......................................................................................................................... 157 

 

ADDENDA ................................................................................................................................. 181 

UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  eettdd  ––  WWeennhhoolldd,,  FF  AA  MM    ((22000055))  



  vii   

 

LIST OF TABLES 
 
TABLE 1.1: TERMINOLOGY AND (OPERATIONAL) DEFINITIONS FOR THIS 

STUDY................................................................................................................. 8 
 
TABLE 2.1: STRENGTHS AND LIMITATIONS OF FOOD FREQUENCY 

QUESTIONNAIRES ......................................................................................... 29 
 
TABLE 2.2: STRENGTHS AND LIMITATIONS OF FOOD RECORDS........................... 39 
 
TABLE 2.3: AVERAGE NUMBER OF DAYS REQUIRED TO ESTIMATE TRUE 

INTAKE OF INDIVIDUALS AND GROUPS OF INDIVIDUALS ................ 40 
 
TABLE 2.4: BIAS THAT MAY OCCUR IN NUTRITIONAL ASSESSMENT .................. 52 
 
TABLE 2.5: MEASUREMENT ERROR IN DIETARY DATA ........................................... 54 
 
TABLE 3.1: FOODS TO EAT LESS OF FOR LOWERING FAT INTAKE: NUMBER 

(PERCENTAGE) OF DIETITIANS (n=40) WHO MENTIONED EACH 
FOOD / FOOD GROUP .................................................................................... 77 

 
TABLE 3.2: TEST METHOD: DESCRIPTION OF FOOD CATEGORIES, FOOD 

PICTURES INCLUDED, REFERENCE PORTION SIZE AND PORTION 
SIZE ESTIMATION AIDS (PSEA) .................................................................. 80 

 
TABLE 3.3: PERCEIVED MEDIUM PORTION SIZE AND MEAN AMOUNT DISHED 

UP OF MINCED MEAT, POTATO CHIPS AND MARGARINE BY AGE 
AND GENDER (n=52) ...................................................................................... 83 

 
TABLE 3.4: ERROR RATES FOR 2D AND 3D PSEA, AND SIGNIFICANCE OF 

DIFFERENCE (P) BETWEEN THEM FOR VARIOUS FOODS.................... 85 
 
TABLE 3.5: CORRECTNESS OF ANSWERS AND RECORDING FOR THREE 

FREQUENCY OF INTAKE SCENARIOS, AS WELL AS PREFERRED WAY 
OF RECORDING OF 10-12 YEAR OLD CHILDREN (n=39)........................ 88 

 
TABLE 3.6: NUMBER OF TIMES THAT EACH DAY OF THE WEEK FORMED FIRST, 

SECOND OR THIRD RECORDING DAY ...................................................... 90 
 
TABLE 3.7: NUMBER OF SUBJECTS IN THE THREE INTAKE QUANTIFICATION 

GROUPS, AS WELL AS MARKS ACHIEVED .............................................. 93 
 
TABLE 4.1: FOOD RECORDING AND TRAINING PROGRAMME FOR REFERENCE 

METHOD 1........................................................................................................ 97 
 
TABLE 4.2: OVERVIEW OF STAGES AND LOGISTICS OF DATA COLLECTION..... 99 
 
TABLE 4.3: INDICATORS OF COMPARATIVE VALIDITY AND FORMULAE......... 104 
 
 

UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  eettdd  ––  WWeennhhoolldd,,  FF  AA  MM    ((22000055))  



  viii   

 

TABLE 5.1: DESCRIPTION OF THE VARIOUS SAMPLES IN TERMS OF MEAN AGE 
AND ANTHROPOMETRIC INDICES........................................................... 107 

 
TABLE 5.2: CORRELATION COEFFICIENTS (r) BETWEEN THE CATEGORY 

SCORES OF ALL FOOD CATEGORIES AND THE FINAL SCORES 
(n=101) ............................................................................................................. 108 

 
TABLE 5.3: DIFFERENCE IN CATEGORY AND FINAL SCORES BETWEEN 

PARTICIPANTS IN RE-TEST AND NON-PARTICIPANTS....................... 110 
 
TABLE 5.4 REPRODUCIBILITY OF PORTION SIZE AND FREQUENCY OF INTAKE 

ESTIMATES OF ALL FOOD CATEGORIES (n=39) ................................... 111 
 
TABLE 5.5 MEAN CATEGORY AND FINAL SCORES IN THE FIRST AND SECOND 

ADMINISTRATION (n=39) ........................................................................... 112 

TABLE 5.6: ABSOLUTE FINAL SCORE DIFFERENCE BETWEEN 
ADMINISTRATIONS, BY GENDER (n=39) ................................................ 113 

TABLE 5.7: MEASURES OF LOCATION AND VARIABILITY OF FINAL SCORES OF 
THE DIETARY FAT SCREENER (n=39; 19 male, 20 female)..................... 113 

 
TABLE 5.8: RESPONDENTS IN OPPOSITE QUARTERS IN FIRST AND SECOND 

ADMINISTRATION (n per quartile = 10) ...................................................... 114 
 
TABLE 5.9: MEAN (±SD) ENERGY INTAKES OVER THE THREE RECORDING DAYS 

BY RECORDING PERIOD AND QUANTIFICATION METHOD (n=93).. 116 

TABLE 5.10: MEAN (±SD) INTAKES (THREE-DAY RECORD) AND PUBLISHED 
INTRA-SUBJECT VARIATION FOR 9-18 YEAR OLDS............................ 116 

 
TABLE 5.11: CORRELATION COEFFICIENTS (r) BETWEEN TEST METHOD FINAL 

SCORES AND FOOD RECORD MEASURES OF FAT INTAKE ............... 118 
 
TABLE 5.12: MEAN (±SD) INTAKES IN TEST METHOD CLASSIFCATION GROUPS 

(n=93) ............................................................................................................... 118 
 
TABLE 5.13: COMPARISON OF TEST METHOD CLASSIFICATION TO 

CLASSIFICATION OF THREE MEASURES FROM FOOD RECORD (n=93) 

TABLE 5.14: INDICATORS OF VALIDITY OF TEST METHOD AGAINST FOOD 
RECORD MEASURES OF FAT INTAKE (n=93)......................................... 119 

 
TABLE 5.15 CORRELATION COEFFICIENTS (r) BETWEEN PARENTS’ CATEGORY 

SCORES OF ALL FOOD CATEGORIES AND THEIR FINAL SCORES 
(n=76) ............................................................................................................... 120 

 
TABLE 5.16: AGREEMENT BETWEEN PARENTS AND CHILDREN IN TERMS OF 

REPORTED PORTION SIZE AND FREQUENCY OF INTAKE ESTIMATES 
OF ALL FOOD CATEGORIES (n=77) .......................................................... 121 

 

UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  eettdd  ––  WWeennhhoolldd,,  FF  AA  MM    ((22000055))  



  ix   

 

TABLE 5.17: CHILDREN’S AND PARENTS’ CATEGORY AND FINAL SCORES:  
MEANS AND CORRELATIONS (n=78)....................................................... 122 

 
TABLE 5.18: MEAN DIFFERENCE IN FINAL SCORES OF CHILDREN AND PARENTS 

BY GENDER .................................................................................................. 123 
 
TABLE 5.19: IDENTICAL CLASSIFICATIONS BETWEEN FOOD RECORD AND TEST 

METHOD OR SCREENER BY PARENTS (n=72)........................................ 126 
 
TABLE 5.20: SENSITIVITY (Sens) AND SPECIFICITY (Spec) OF DIFFERENT CUT-OFF 

VALUES OF THE TEST METHOD RELATIVE TO FOOD RECORD FAT 
MEASURES..................................................................................................... 128 

 
TABLE 6.1: STRENGTHS AND CHALLENGES OF PRACTICALITIES OF SCREENER 

ADMINISTRATION ....................................................................................... 137 
 
 

UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  eettdd  ––  WWeennhhoolldd,,  FF  AA  MM    ((22000055))  



  x   

 

LIST OF FIGURES 
 
FIGURE 1.1: CURRENT STUDY WITHIN BROADER CONTEXT ..................................... 4 
 
FIGURE 1.2: CONCEPTUAL FRAMEWORK ........................................................................ 7 
 
FIGURE 2.1: MODEL OF A CHILD’S COGNITIVE PROCESSING OF FOOD 

INFORMATION ............................................................................................... 24 
 
FIGURE 2.2 MATHEMATICS CONCEPTS AND PROCEDURES THAT SUPPORT 

INTEGRATION OF NUTRITION.................................................................... 26 
 
FIGURE 2.3: ANALYTIC FRAMEWORK OF UNDERREPORTING OF ENERGY 

INTAKE............................................................................................................. 57 
 
FIGURE 5.1a:  FINAL SCORES IN FIRST AND SECOND ADMINISTRATION .............. 114   
 
FIGURE 5.1b:  FINAL SCORE DIFFERENCES (FIRST – SECOND) PLOTTED AGAINST 

MEANS ([FIRST + SECOND]/2) ................................................................... 115  
 
FIGURE 5.2:  CLASSIFICATION OF FOOD RECORDS INTO ‘HIGH FAT’ AND 

‘PRUDENT’ USING PERCENT FAT ENERGY (PFE), PERCENT 
SATURATED FATTY ACID ENERGY (PSFE) OR CHOLESTEROL 
INTAKE AS MEASURES (n=93)................................................................... 117 

 
FIGURE 5.3a:  FINAL SCORES OF PARENTS AND CHILDREN ...................................... 123 
 
FIGURE 5.3b:  FINAL SCORE DIFFERENCES (CHILD - PARENT) PLOTTED AGAINST 

MEANS ([CHILD + PARENT]/2) .................................................................. 124   
 
FIGURE 5.4:  AGREEMENT AMONG TEST METHOD, FOOD RECORD AND 

SCREENER BY PARENTS ............................................................................ 125 
 
FIGURE 5.5:  RECEIVER OPERATING CHARACTERISTIC CURVES........................... 127 
 
 
 
 
 
 
 
 

UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  eettdd  ––  WWeennhhoolldd,,  FF  AA  MM    ((22000055))  



  xi   

 

LIST OF ADDENDA 
 
 
ADDENDUM A: TEST METHOD ........................................................................................... 182 
 
ADDENDUM B: FOOD RECORD FORM .............................................................................. 191 
 
ADDENDUM C: FLOW CHARTS FOR COMPLETING FOOD RECORD .......................... 195 
 
ADDENDUM D: SCREENER FOR PARENTS....................................................................... 199 
 
ADDENDUM E: INFORMATION LETTERS AND INFORMED CONSENT...................... 202 
 
ADDENDUM F: ANSWER SHEET......................................................................................... 204 

UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  eettdd  ––  WWeennhhoolldd,,  FF  AA  MM    ((22000055))  



  xii   

 

ABSTRACT: 

DEVELOPMENT AND COMPARATIVE VALIDATION OF A DIETARY FAT 

SCREENER FOR GRADE SIX CHILDREN 

 

Friedeburg Anna Maria Wenhold 

Supervisor: Prof Dr P Rheeder 

Co-supervisor: Prof Dr UE MacIntyre 

Division Human Nutrition, University of Pretoria 

Degree: Philosophiae Doctor 

 

Background 

Risk factors for chronic non-communicable diseases have been shown to track from childhood 

into adulthood. Cost-effective intervention starts with valid screening. The aim of this research 

was development and comparative validation of a dietary fat screener in grade six learners. 

Methods 

A pictorial, quantitative food frequency questionnaire type, scored dietary fat screener (test 

method), consisting of ten food categories associated with high fat intakes, was developed and 

subjected to developmental evaluations in the target group. Subsequently the test method was 

administered to learners of an urban middle-class school (Pretoria, South Africa). Test-retest 

reproducibility was checked in a random sub-sample. Two reference methods were used for 

comparison: Parental completion of the screener and a three-day food record by the children.  

 

Reliability testing of the test method involved measuring internal consistency and test-retest 

reproducibility. Credibility of energy intakes in the food record was checked. Mean cholesterol 

intake and percentage fat and saturated fat energy were determined. Comparative validation was 

based on correlations, mean differences and the Bland Altman method for continuous variables. 

Percentage agreement, kappa statistics and the McNemar tests were determined for categorical 

data, as were sensitivity, specificity and predictive values. Receiver operating characteristic 

curves were plotted. 

Results 

Sample: Out of 108 children, 39 (100%) were re-tested, 93 (86%) provided usable food records 

and 78 (72%) parents responded. Mean age was 148±4.4 months. 
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Reliability: The test method was internally consistent. Test-retest reproducibility of portion size 

and frequency of intake estimates depended on the food category. No systematic error between 

administrations was noted as mean category and final score differences between the two 

administrations did not differ significantly from zero. A significant (r=0.36, P=0.02) correlation 

existed between administrations, but boys were characterised by random error and a lack of 

reproducibility (r=0.26, P=0.29), whilst for girls reproducibility could be established (r=0.58, 

P=0.01).  

Comparison to screener by parents: Children and parents did not agree in respect of reported 

portion size and frequency of intake. Parents had lower values for all scores. Correlation between 

children’s and parents’ final scores was 0.23 (P=0.04) (boys: r=0.13, P=0.46; girls: r=0.33, 

P=0.04), but the mean difference in final scores differed significantly from zero (P=0.0001). 

Classification was identical in 74% of cases, but when corrected for chance this agreement was 

also poor. 

Comparison to food record: The food record appeared to be a plausible reflection of energy 

intakes during the recording period. For girls a significant (P<0.05) correlation between test 

method final score versus cholesterol intake and energy from total and saturated fat was found. 

The sensitivity of the test method was very high (over 90%). Chance corrected agreement 

between test method classification and measures of fat intake from the food record was poor. 

Changing the cut-off of the test method final score could not achieve high sensitivity and high 

specificity simultaneously. 

Conclusion  

The dietary fat screener cannot yet be used as sole indicator of high fat intake in grade six 

learners. Until the discriminatory abilities have been improved, its value lies in creating 

awareness of high fat intakes and providing a food-based starting point for anticipatory guidance. 

 

Key words: Validity, reliability, reproducibility, nutritional assessment, screening, dietary fat, 

children, food record, sensitivity, agreement 
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OPSOMMING: 

ONTWIKKELING EN VERGELYKENDE VALIDERING VAN ‘N DIEETVET-

SIFTINGSINSTRUMENT VIR GRAAD SES LEERDERS 

 

Friedeburg Anna Maria Wenhold 

Leier: Prof Dr P Rheeder 

Medeleier: Prof Dr UE MacIntyre 

Graad: PhD 

 

Agtergrond 

Risikofaktore vir latere ontwikkeling van chroniese nie-oordraagbare siektes word reeds in die 

kinderjare gevestig. Koste-effektiewe intervensie begin met geldige sifting. Die doel van hierdie 

studie was die ontwikkeling en vergelykende validering van ‘n dieetvet-siftingsinstrument by 

graad ses leerders. 

Metodes 

‘n Kleurprent-gebaseerde, kwantitatiewe voedselfrekwensievraelys-tipe dieetvet-

siftingsinstrument (toetsmetode), bestaande uit tien voedselkategorieë met ‘n bewese verband 

met hoë vetinnames, is ontwikkel en onderwerp aan ‘n aantal ontwikkelingsstudies in die 

teikengroep. Daarna is die toetsmetode op leerders in ‘n stedelike, middel-sosio-ekonomiese klas 

skool (Pretoria, Suid-Afrika) toegepas. Toets-hertoets-herhaalbaarheid is in ‘n ewekansige sub-

groep gekontroleer. Twee verwysingsmetodes is ter vergelyking gebruik: Voltooiing van die 

siftingsinstrument deur ouers en ‘n drie-dag-voedselrekord deur die kinders.  

 

Data-analise van die toetsmetode het betroubaarheidstoetsing in terme van interne, item-

konsekwentheid en toets-hertoets-herhaalbaarheid behels. Geloofwaardigheid van 

gerapporteerde energie-inname in die voedselrekord is gekontroleer. Gemiddelde cholesterol-

inname en persentasie energie van totale vet en versadigde vetsure is bepaal. Vergelykings is 

gebaseer op korrelasies, gemiddelde verskille en die Bland Altman metode vir kontinue 

veranderlikes. Persentasie ooreenstemming, kappa statistieke en McNemar toetse is bepaal vir 

kategoriese data, asook sensitiwiteit, spesifisiteit en voorspellingswaardes. “Receiver operating 

characteristic”-krommes is geplot. 
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Resultate 

Steekproef: Van 108 leerders is 39 (100%) leerders hertoets, 93 (86%) het bruikbare 

voedselrekords verskaf, en 78 (72%) ouers het gerespondeer. Die gemiddelde ouderdom was 

148±4.4 maande. 

Betroubaarheid: Die toetsmetode was intern konsekwent. Toets-hertoets-herhaalbaarheid was 

item-afhanklik. Geen sistematiese fout is tussen die twee toedienings bevind nie, aangesien 

gemiddelde verskille in kategorie- en finaletellings tussen die twee toedienings nie betekenisvol 

van nul verskil het nie. ‘n Betekenisvolle (r=0.36, P=0.02) korrelasie is gevind tussen 

finaletellings in die twee toedienings, maar seuns was gekenmerk deur ewekansige foute en ‘n 

gebrek aan herhaalbaarheid (r=0.26, P=0.29), terwyl daar vir dogters herhaalbaarheid bevind is 

(r=0.58, P=0.01).  

Vergelyking met sifting deur ouers: Kinders en ouers het nie ooreengestem ten opsigte van 

gerapporteerde porsiegrootte en frekwensie van inname nie. Ouers het laer waardes vir alle 

tellings gehad. Korrelasies tussen kinders en ouers se finaletellings was 0.23 (P=0.04) (seuns: 

r=0.13, P=0.46; dogters: r=0.33, P=0.04), maar die gemiddelde verskil in finaletellings het 

betekenisvol van nul verskil (P=0.0001). Klassifikasie was identies in 74% van gevalle, maar 

sodra dit vir toeval gekorrigeer is, was die ooreenstemming swak. 

Vergelyking met voedselrekord: Die voedselrekord was geloofwaardig vir die rapporterings-

periode.  Vir dogters is ‘n betekenisvolle (P<0.05) korrelasie tussen die toetsmetode se 

finaletellings en cholesterolinname asook totale energie vanaf dieetvet en versadigde vetsure 

bevind. Die sensitiwiteit van die toetsmetode was baie hoog (oor 90%). Toeval-gekorrigeerde 

ooreenstemming tussen die klassifikasie deur die toetsmetode en aanwysers van vetinname in die 

voedselrekord was swak. Verandering van die afsnywaarde van die toetsmetode se finaletelling 

kon nie hoë sensitiwiteit en hoë spesifisiteit gelyktydig bewerkstellig nie. 

Gevolgtrekking 

Die dieetvet-siftingsinstrument kan nog nie as alleenaanwyser van hoë vetinname gebruik word 

nie. Totdat die onderskeidingsvermoë verbeter is, lê die primêre waarde daarvan in bewus-

making van hoë vetinnames en in die verskaffing van ‘n voedsel-gebaseerde vertrekpunt vir 

voedingonderrig. 

 
Sleutelterme: Geldigheid, betroubaarheid, herhaalbaarheid, voedingstatusevaluering, sifting, 

dieetvet, kinders, voedselrekord, sensitiwiteit, ooreenstemming 
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