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Abstract

Nutrition literacy is defined as the degree to which individuals have the capacity to 

obtain, process, and understand nutrition information needed to make appropriate 

dietary decisions. Literacy encompasses a wide range o f skills, from the ability to apply 

basic literacy skills in reading, writing and calculations in everyday health decision 

making, to the ability to apply more advanced literacy skills to independently obtain 

relevant information, to derive their meaning and to critical analyse the obtained 

information.

A few attempts had been made globally to assess level o f nutrition literacy. Tests that 

have been were not comprehensive to assess all the facets o f the construct of nutrition 

literacy. The body of literature amply emphasizes the importance of the nutrition 

literacy among adult females in the view of the importance o f their own nutritional 

status and their role in uplifting the nutritional status o f the children and other family 

members. No research has been conducted in Sri Lanka to assess nutrition literacy 

among adult females.

With this background the present research aimed to determine prevalence and 

correlates of nutrition literacy among females aged 25-45 years in district of Colombo 

and to design, implement and assess the effectiveness o f a skill development 

intervention to improve nutrition literacy of females aged 25-45 years in the district of 

Colombo.

The study comprised three components. First component was development and 

validation of a test to assess nutrition literacy among females aged 25-45 years in 

district of Colombo. Second component was a descriptive cross-sectional study to 

determine the prevalence o f nutrition literacy and correlates for inadequate nutrition 

literacy among the said study population. Third component was to design a skill 

development intervention package to improve nutrition literacy skills of females and to 

implement a cluster randomized trial to assess the effectiveness of the designed 

intervention.

The test that was developed in the present study to assess nutrition literacy among adult 

females was named, Nutrition Literacy Test. It comprised 30 single best answer 

multiple choice questions to elicit the different skills required for one to be nutritionally 

literate. The test was designed to be completed by the respondents and it did not specify 

a time limitation.
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The development o f the Nutrition Literacy Test was a stepwise process which involved 

a triangulation of quantitative and qualitative methods. The test was also adjusted to 

Grade 8 reading level to ensure its applicability to a majority of females in the Sri 

Lankan setting. Following development of the draft test a validation study was 

conducted to assess the validity and reliability of the test. The validation study included 

a detailed item analyses to assess the item-total correlation, Item difficulty index, Item 

discrimination index, inspection of the item characteristic curve, distractor analysis and 

a reliability analysis and an assessment of convergent validity. Establishment of the cut 

off score for the Nutrition Literacy Test, was using multi Receiver Operating Curves.

Second component of the present study was a descriptive cross-sectional study to 

determine the prevalence of nutrition literacy and correlates for inadequate nutrition 

literacy among females aged 25-45 years in district of Colombo. A sample of 1220 

females were selected using a multi stage cluster sampling with probability 

proportionate to the number o f females aged 25-45 years from all the 13 Divisional 

Sectary (DS) divisions o f the district o f Colombo. A total o f 43 clusters were included 

in study, and cluster size was thirty. Study units were recruited in a household survey. 

Validated Nutrition Literacy Test was used to assess nutrition literacy while an 

interviewer administered questionnaire was used to obtain information on correlates of 

nutrition literacy. Two trained female pre-intern medical officers collected data under 

supervision o f the principal investigator.

In the third component to design a skill development intervention package to improve 

nutrition literacy of adult females, many steps were taken to design an educationally 

sound and culturally appropriate skill development intervention. Principles of 

development of educational material was followed and the package comprising two 

training modules and supplementary teaching material were developed and pilot tested. 

A facilitator with an educational background in the field o f nutrition was selected and 

was trained to deliver the package uniformly. Effectiveness of the intervention was 

assessed using a cluster randomized trial to assess the effectiveness o f the intervention. 

A grama niladhari area was defined as a cluster and as indicated by the sample size 

calculation, a total of 24 clusters which are situated geographically apart from each 

other from two DS divisions o f the Colombo district were randomly selected to be 

include in the study. The selected clusters were randomly assigned the intervention and 

control status. From each cluster 10 females of 25-45 years o f age were selected as the 

study units. Nutrition literacy, assessed using the Nutrition Literacy Test was used as
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the outcome indicator o f the success of intervention.

The study and control participants were recruited in a household visit where the pre 

intervention assessment was conducted by the same data collectors as in Component 2. 

The intervention was then delivered to females in intervention group, in groups of 10 in 

two sessions. Six months after the intervention the post intervention assessment was 

conducted using the same data collectors and the same study instruments.

The results o f the validation test indicated that the Nutrition Literacy Test was a valid 

and reliable test to assess nutrition literacy.

Item total correlations o f all items were satisfactory as the values were 0.3 or more for 

all items. Item difficulty ranged from 0.2-0.9 and the point biserial correlations were 

above +0.20 for all items. These results confirmed that all the items in the test were 

appropriate to be retained.

None o f the item characteristic curves were flat and all distractors were sufficiently 

efficient and none of the items were found to be ambiguous or confusing. Item 

characteristic curves were found to be satisfactory for all items. The test also 

demonstrated adequate internal consistency as per KR-20 coefficient o f 0.913, which 

were greater than 0.9 which indicate excellent reliability.

Assessment of convergent validity found that high nutrition literacy scores assessed by 

the Nutrition Literacy Test converged with high use of material on nutrition and high 

education level.

Based on the findings o f multi ROCs, lower cut off offered a sensitivity of 97% and 

specificity o f 95% and the upper cut off score, a sensitivity, 100% and specificity 98%.

1. The present study found that the prevalence of adequate nutrition literacy 

among females aged 25-45 years in Colombo district to be 44.3% (95% Cl 

44.3-44.3). The prevalence of marginal and poor nutrition literacy level were 

41.1% (95% Cl 41.0-41.14) and (14.6% (95% Cl 14.5-14.7), respectively.

The age adjusted prevalence o f inadequate nutrition literacy of the 25-45 year old 

females was nearly equal in all age categories. The adjusted prevalence of inadequate 

nutrition literacy was higher in the Sinhalese (51.8%) compared to non-Sinhalese 

(48.2%). Prevalence o f adequate nutrition literacy level gradually increases with the
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increasing level of education. Adequare nutrition literacy also showed a gradually 

incearsing trend with increasing wealth quintile.

Multivariate analyses revealed that two socio economic correlates were significant 

correlates o f inadequate nutrition literacy when adjusted for effects o f confounding. 

They were having an education level below G.C.F. A/L (adjusted 

0R=(2.43(95%CI1.81-3.27) and not being employed (adjusted OR=T.58(95%CI1.13- 

2.21). Involvement in household food purchasing for more than 4 days per week 

(adjusted OR 1.63 (95%CI 1.19-2.23)), non=-receipt of formal education on nutrition 

related fields up to G.C.E. O/L (adjusted OR 1.58 (95%CI1.15-2.19)), not using of 

television to obtain nutrition information during the past six months (adjusted 

OR=2.47(95%CIl.37-4.43), not using of newspapers to obtain nutrition information 

during the past six months (adjusted OR=2.90 (95%CI 1.96-4.28)) and possessing low 

level o f nutrition knowledge (adjusted OR=2.18 (95%CI 1.66-2.87)) were the other 

correlates that were found to be significant correlates of inadequate nutrition literacy 

when adjusted for effects of confounding.

In the cluster randomized trial, the findings showed that the intervention and the control 

groups were comparable based on selected socio demographic parameters and in levels 

o f nutrition literacy of the study units.

Six months after completion o f the intervention, at the post intervention assessment, 

proportion of study units with inadequate nutrition literacy level had significantly 

decreased in the intervention group (p<0.001) but not in the control group (p=0.061). 

Furthermore, the difference in the intervention group and the control group in the post 

intervention assessment was also significantly different (p<0.001), indicating that the 

intervention was effective at individual level.

The present study also found that the intervention was effective in improving nutrition 

literacy irrespective of the age (p=0.760) and educational level (p=0.185) of the study 

units. The intervention was also effective in improving each of the skills related to 

nutrition literacy.

Comparison of cluster level proportion of the participants with inadequate nutrition 

literacy level in the intervention clusters between pre and post intervention assessments 

showed that the proportion o f the participants with inadequate nutrition literacy in the 

intervention clusters had significantly decreased (p<0.002) while the corresponding
IV



difference in the control clusters was not significant (p<0.156), indicating that the 

intervention was effective at cluster level. The present study also generated evidence 

that the females of 25-45 years old who underwent the intervention accepted the 

interventional activities well and perceived that participating in the study benefitted 

them.

The study concluded that inadequate nutrition literacy was a considerable problem 

among among females aged 25-45 years in Colombo district. The prevalence of 

inadequate nutrition literacy was seen to be higher among non-sinhalese, low educated 

and poor. Correlates of inadequate nutrition literacy identified were mostly modifiable 

factors.

The intervention developed and implemented to improve nutrition literacy skills of the 

study population was found to be successful in improving nutrition literacy among 

adult females o f 25-45 years in Colombo district. The intervention was proved to be 

effective in improving nutrition literacy both at individual and at group level.

The study recommends that the problem of inadequate nutrition literacy among females 

should be brought to the notice of the relevant authorities and that they should be 

lobbied to consider implementing the intervention to improve nutrition literacy, which 

was found to be effective and acceptable in the present study, to improve nutrition 

literacy skills o f adult females.

Key words: nutrition literacy, correlates of nutrition literacy, female, prevalence, 

nutrition literacy skills
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CHAPTER 1

Introduction

2.1 Nutrition

The knowledge on association between what we choose to eat and drink and our health, 

wellbeing, and quality of life is as old as human history. For millions of years, quest for 

food has shaped human development and the organization of society.

Nutrition describes processes which assist mankind to to maintain structural and 

functional integrity o f the body (Gibney, 2009) by obtaining nutritents from cellular 

level to organ, and then from individual to societal level. A spectrum of basic and 

applied scientific disciplines are involved in the effort to understand how individuals 

obtain and utilize foods and nutrients from a molecular to societal level and factors 

determining and influencing these processes. These scientific disciplines include 

biochemistry, food science, microbiology, sociology, political science, anthropology, 

agriculture, communications, economics etc. (Gibney, 2009).

The field o f food and nutrition science started to experience its first renaissance, in the 

second half o f the eighteenth century, with the observation by scientists that intakes of 

certain foods influence the function of the body and protect against disease.During this 

initial period, nutrition was studied from a medical model.

Since the late 1980’s nutrition has experienced a second renaissance, shifting the earlier 

medical or pathological paradigm to a more psychosocial one. It was mainly due to the 

growing perception that the knowledge gained alone is not sufficient to equip mankind 

to solve the global problems of food insecurity and malnutrition. Hence, issues related 

to household food security, social determinants, nutrition surveillance, preparation of 

dietary guidelines, and policy came into light during this period as areas that need to be 

improved (Gibney, 2009).

2.1 Nutrition communication

The ultimate aim o f developing principles of nutrition is to apply them to promote 

health and wellbeing o f individuals, families and communities. To achieve this, it is 

essential that scientific information gathered by the specialists on nutrition principles
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reach consumers at each point of they select food for consumption. Most of the 

nutrition information reaches consumers via mass media and direct contact with health 

care personnel.

There are many inherent issues in nutrition information that reach the consumers via 

media and health care personnel. Media reports may lack scientific validity due to lack 

o f understanding of the scientific information among the media reporters. Further 

experts in the field of nutrition at times hold opposing views on health facts related to 

foods. (Freisling Ff,. 2010 ) This is mainly due to the evolving nature o f the scientific 

processes where recommendations on food items are liable to change with time. 

Consumers, who are not very conversant on these processes, would comprehend this as 

lack o f credibility o f nutrition cadence.

Thus, it is imperative that consumers be able to selectively identify appropriate 

nutrition information which would aid them to derive sound food decisions when they 

select food for consumption. Nutritional information should be presented to them in a 

manner that they understand them.

Studies on usage of food labels, which is one of the main sources o f nutrition 

information, have shown that those who access information are more likely adopt 

health behaviours compared to those who do not (Post et al, 2010).Further studies have 

shown lack of understanding of the terms, symbols and values, poor presentation of the 

information and concerns of the accuracy, hinder people from using nutrition labels. 

Those who wish to use nutrition labels to make healthful choices had stated that using 

simplified formats and conveying them in comprehensible terms and statements would 

facilitate the use o f nutrition information in food labels (Besler et al, 2012).

Hence proper communication of nutrition information is a fundamental requirement in 

instituting healthy food habits in a population.

Food and nutrition information provided by media can be commercial, instructional or 

entertainment oriented (Peterson, 2012). It has been shown that irrespective of the 

purpose o f the aim o f the media, people turn for media for nutritional information such 

as healthy portion sizes and food items mostly because they lack cooking skills and 

general food preparation knowledge (Lang et al., 1999). Furthermore, as most food 

media are highly influenced by sponsors and advertising support, the information they
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provide is not necessarily in par with the public interest. Hence it is imperative that 

public be sufficiently empowered to critically evaluate food and nutrition information 

provided by media.

2.2 Nutrition literacy

The term ‘literacy’ by definition comprises a set of skills that enable people to 

participate more fully in society, and to exert a higher degree of control over everyday 

events. The term ‘literate” has been generally used to mean “ability to read and write” 

and still the most popularly used term globally. Until the late 19th century,a person has 

been considered literate if they are well educated, able to read or familiar with the 

literature(UNRIC,2014).

This conventional definition of literacy has evolved over the years. Due to development 

of the information and communication technology, and changes in the economic and 

socio cultural contexts, (UNRIC, 2014).

The UNESCO message on the international literacy day,2013 further adds up to this as 

"... other ways o f understanding “literacy” or “literacies” haveemerged to address the 

diverse learning needs of individuals in knowledge-oriented and globalized societies” 

(NCYC, 2010)). The wider context o f the term literacy is highlighted by the different 

types o f literacies, such as information literacy, health literacy, nutrition literacy and 

oral health literacy, which are content and context specific, which have evolved in the 

field o f literacy.

Nutrition literacy is defined as the degree to which individuals have the capacity to 

obtain, process, and understand nutrition information needed to make appropriate 

dietary decisions (Zoellner, 2009). The above definition o f the nutrition literacy has 

been derived from the widely used definition o f health literacy (Zoellner, J. 2009; U.S. 

Department of Health and Human Services, 2010).

The scope of concept of literacy encompasses a wide range of skills, fromability to 

apply basic literacy skills in reading, writing and calculations in everyday health 

decision making to ability to apply more advanced literacy skills to independently 

obtain relevant health information, derive meaning and critical analysis of information.
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Possession of this basic to advanced set of skills permits a person to perform optimally 

in society and improve ability to exert a greater control over external environment.

Assessments o f literacy can be in two forms. It can either be in absolute termsi.e. 

distinguishing between those who possess basic literacy skills against those who 

cannot, or in relative termsi.e.comparative assessment of possession of literacy skills 

(Nutbeam,2008).

2.3 Measuring nutrition literacy

Measuring nutrition literacy itself is a challenge as the scope covered by the concept is 

wide and objective assessment o f certain aspects of it is difficult. Furthermore, 

measurement indicators should be relevant and appropriate for the group o f the persons 

being measured.

Parker, who has done much work in the field of health literacy, has stated that there 

really is no ‘gold standard’ for measuring health literacy (Parker et al., 1999). This 

limitation o f not having a gold standard is applicable for nutrition literacy, too.

In attempting to assess nutritional literacy, researchers have developed and used several 

tests. The Nutritional Literacy Scale is a test with no imposed time limitation which has 

28 multiple choice items, arranged in a paragraph based on weight maintenance and 

control of non-communicable diseases. This testassesses nutrition related reading and 

comprehension skills of the adults (James et al, 2007).

Newest Vital Sign (NVS) is another test which has been used to assess nutrition 

literacy (Weiss, et al, 2005).It is a three minute test based on a nutrition label of an ice 

cream container and comprises six structured questions which call for short 

answers.This testassessesabstract reasoning, reading and numeracy skills of the 

respondents.

The Nutrition Label Survey is a 24item survey instrument aiming to assess food label 

comprehension of the participants. This is also a test with no time limitation (Rothman 

et al, 2006).

Many other nutrition related readability tests have also been developed, using 

traditional print material and internet based information. Most common topics used in
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these readability tests are general nutrition guidance regarding cardiovascular diseases 

and cancer prevention.

Another aspect of assessment of nutrition literacy is that even with in the same content 

and context, the optimal level of literacy varies within differing age groups, stages of 

life and even the cultural back ground (Nutbeam, 2008).Hence, different measurement 

tests are needed for different ages and stages of life and these tests should be 

appropriately adjusted to be culturally acceptable.

2.4 Level of nutrition literacy

Research evidence on estimates o f nutrition literacy level is available, globally.

A descriptive cross-sectional study has been conducted in the lower Missisipi delta 

using NVS test to assess nutrition literacy of adults. The study has found that out of the 

177 adults who were assessed, only 48% had adequate nutrition literacy (Zoelner et al, 

2009).

Another study was conducted to assess nutrition literacy and nutrition knowledge 

among school nutrition managers. An adopted version of NVS had been used as the test 

of nutrition literacy. This study revealed that out of 728 school nutrition managers 

72.2% had adequate nutrition literacy (Zoelner et al, 2010).

An assessment o f food label comprehension using 24 item nutrition label surveyin 200 

primary care patients in USA had shown that on average, 69% of the patients answered 

the food-label questions correctly. Common reasons for incorrect responses included 

misapplication o f the serving size, confusion due to extraneous material on the food 

label, and incorrect calculations.

There is a dearth in the literature on assessments of nutrition literacy from the Asian 

countries. No nutrition literacy assessments have been conducted in Sri Lanka.

2.5 Correlates of nutrition literacy

Several research studies have been done to identity the correlates o f nutrition literacy. 

Although the correlation does not imply the causation, the causation implies the 

correlation (Mukala, 2012). Further, based on the evidence obtained from studying
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correlation, it is possible to plan out interventions for improving nutrition literacy, 

targeting the correlates that can be modified.

Based on the findings of a cross-sectional study on the nutrition literacy level and the 

preferred nutrition communication channels among adults aged 18 and above (n=177) 

in rural Lower Mississippi Delta (Zoellner, et al, 2009), adequate nutrition literacy was 

found significantly associated with high media use for general purposes (F = 2.79, P = 

0.005), high media use for nutrition information (F = 2.30, P =0.04), and high level of 

trust from nutrition sources (F = 2.29, P =0.005).

A cross-sectional study assessing barriers and catalysts of nutrition literacy among 

Japanese elderly population above the age of 75 years (Aihara and Minai, 2011) has 

shown that nutrition literacy is higher among males than females. It was also found that 

cognitive impairment, low education and low economic status were associated with 

limited nutrition literacy.

Another study was performed on predictors of nutrition information comprehension 

(Lisa et al, 2010). The study population was adults aged 18 to 80 years o f age. The 

study found that nutrition knowledge, attention to nutrition information and age to be 

significant predictors (p<0.05) of nutrition information comprehension.

2.6 Importance of nutrition literacy in females

Unhealthy diet is a recognized as the primary life style related risk factor for Non 

Communicable Diseases (NCD). Nutrition literacy is of fundamental importance in 

adherence to a healthy diet.

Adult females often bear the responsibility o f choosing and preparing food for the 

family. Being nutrition literate facilitates ones’ ability of the females to recognize and 

use their skills to provide family with a healthful diet and develop healthful dietary 

habits in the family.In Sri Lankan setting, most of the activities in decision-making 

processes involved in diet is taken by the female head of the family.

Research evidence from other countries also supports the evidence o f importance of 

females to be nutrition literate. A study done in USA to identify the male involvement
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in meal planning, shopping and food preparation has shown that only 23%, 36% and 

27% of the males are involved in above activities (Hamack et al, 1998).

Another study to assess the influence o f gender, age, education and household size on 

meal preparation and food shopping responsibilities in USA on a sample of 3195 

married or partnered adults has supported high female contribution to family diet 

related matters (Flagg et al, 2013). The study has shown that women were more likely 

to take primary responsibility of meal preparation and food shopping responsibilities 

than to share this responsibility with a spouse.

These evidence highlight that women’s nutrition literacy has a crucial bearing on food 

practices o f family and children.

There are several points in life of a woman which are associated with important 

decision making related to nutrition. During the period o f young adulthood, women 

undergo some important milestones o f their life. Pregnancy is one such event where 

nutrition plays a vital role. Pre-pregnancy nutrition level and weight gain, adequacy of 

micro nutrients such as iron and control of diet related diseases such as gestational 

diabetes during pregnancy are crucial for favorable pregnancy outcomes. Possessing a 

good level of nutrition literacy would enable her to make informed decisions regarding 

healthy food choices during pregnancy.

Following pregnancy, during the period of breast feeding, the women need a 

wholesome meal with adequate amount o f macro and micro nutrients which will be 

facilitated by good nutrition literacy. This is very important for her health and the 

health o f the neonate.

Feeding o f the infant and child is directly under the care o f the mother. Her level of 

nutrition literacy, depicting her ability to understand nutrition information and ability to 

decide on suitable food will have a bearing on the nutrition of the child.

Home environment is the first place where children learn about food. Child’s eating 

habits are strongly affected by parent’s nutrition literacy, especially mother’s. Parents 

with low nutrition literacy tend to inculcate low nutrition skills in children (savage et al, 

2007).
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Young womanhood also has an impact on development o f NCD in later life (ref). 

Although most of the dietary practices are established during the period of adolescence, 

young womanhood also plays a role in maintaining those throughout the rest of life. As 

this is the period where they become economically productive and independent 

regarding decision making, their dietary patterns and food acquisition would be guided 

by their income and literacy level. Hence, it is important that they possess a good level 

o f nutrition literacy during this period.

2.7 Interventions to improve nutrition literacy

As discussed earlier, improving nutrition literacy of the public is imperative to 

empower public to make sound nutrition decisions. Literature provides evidence of 

ainterventions to improve various types o f literacy.

The United Nations Educational, scientific and cultural organization (UNESCO) has 

conducted several community based general literacy interventions targeting female 

adolescents and adults and families which has been shown to be effective in improving 

general literacy Adult functional literacy programme in Pakistan, Family literacy 

Programme in Turkey, Early literacy project in India, are few of these (UNESCO, 

2004).

“Cook It Up!”  is a community-based cooking program for at-risk youths aiming to 

improve food literacy (Thomas et al, 2011). In this intervention an 18-month 

community-based cooking program has been conducted for for at-risk youth. The 

intervention was planned and implemented to improve the development and 

progression o f cooking skills and food literacy. In this intervention education and skills 

on agriculture, healthy eating, food preparation, and food purchasing skills has been 

provided to selected 8 volunteer youths over a period of 18 months and the 

effectiveness was evaluated at the end.

Frankston Community Kitchens Project is another such intervention project conducted 

by Frankston Community Health Service in Canada aiming to improve food literacy of 

adults.In this intervention a group of people that comes together on a regular basis to 

cook healthy and affordable meals for themselves and their families with the support of 

a facilitator. Pre and post evaluation o f the intervention has showed participants were
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more motivated to cook at home, more likely to use a shopping list, increased 

confidence and have a higher reported intake of Fruits and vegetables ( Trezise, 2006).

2.8 Justification

Sri Lanka is burdened with a wide range of nutrition related problems. Nutrition related 

problems still exist in spite of a wide range o f direct and indirect nutrition related 

interventions that has been implemented in the country for a long duration (Dept, of 

Census and Statistics, 2007; Ministry o f  Health, 2008).

According to the findings of National micronutrient surveyin 2012 in Sri Lanka, 

prevalence o f stunting, wasting, under-weight and anaemia among children under five 

years was 13.1%, 19.6%, 23.5%, and 15.1% respectively (Medical Research Institute, 

2012). Furthermore, thinness, overweight and obesity among females in the age group 

o f 18-59 years o f agewerel4.9%, 24.6% and 6.9%, respectively.The corresponding 

values for males were 16.2%, 22% and 4.2 %, respectively.

The burden of over nutrition is assessed in terms of prevalence o f overweight and 

obesity.

Non Communicable Disease Risk factor survey(STEP survey)in western province in 

2003 among 15-74 age group (n=1500) revealed that of this age group, 4.3% had BMI 

more or equal to 30 kg/m2 indicating obesity

Obesity is identified as a major risk factor for developing coronary heart disease,type 2 

diabetes mellitus, cancers (endometrial, breast, and colon), hypertension, dyslipidemia 

and stroke(Rubenstein,A.H.,2005)

Adverse health effects of obesity are also evident in Sri Lanka. The prevalence of 

hypertension was 18.8% for men and 19.3% for women and the prevalence of diabetes 

was 14.2% for men and 13.5% for women in 2005 (Wijewardene,2005).According to 

annual health statistics of the year 2007, ischemic heart disease was the leading cause 

o f death (13.1%) among hospital deaths .Neoplasm (10.1%), pulmonary heart disease 

and diseases o f pulmonary circulation (10.1%) and cerebro-vascular disease (9.2%) 

ranked second, third and fourth positions, respectively in 2007. All together these 

diseases amounted to 42.5% of all deaths (Ministry of Health, 2007).In Sri Lanka,
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prevalence o f diabetes mellitus in the more than 20 years old group was found to be 

10.3%. It has been projected that prevalence of diabetes would be 13.9% by the year 

2030(Katulanda et al, 2008).

Sri Lanka’s national policy for prevention and management o f chronic NCD has 

identifiednine key strategies for control of NCDs. Empowering the community for 

promotion o f healthy lifestyles is identified as the one of thestrategies. Empowering 

communities to adopt healthy diet is a key lifestyle factor. Improving nutrition literacy 

is a fundamental step in achieving this and thereby addressing the issue of NCD.

The National nutrition strategic plan for 2009- 2013 also focused on enhancing 

capacity to deliver effective and appropriate interventions to promote behavior change 

among all sections of population. It also aimed at enabling population groups to make 

right food choices and care practices as the first key action area (Ministry of Health, 

2010)

In Sri Lanka, an assessment of the general literacy level had been carried out in the 

census o f population and housing in the year 2001(Table 1.1). Those who are able to 

read and write at least one language has been regarded as literate and this assessment 

had been done based on the self-reported skills with no objective evaluation of the 

ability being performed. Based on the findings of the census, overall literacy rate in Sri 

Lanka was found to be 94.7% with male and female figures for the 95.3% and 94.0% 

respectively.

Nutritional literacy has not been assessed in Sri Lanka. High general literacy based on 

the self-reported ability to read and write, does not indicate the clear picture of the 

nutrition literacy skills. In the light of burden of nutrition related problems in the 

country, it is important to assess the nutrition literacy level and exploring interventions 

that may improve the nutrition literacy among those who have inadequate nutrition 

literacy level. O f the population groups, females aged 25-45 years can be considered as 

an important population group to target for efforts of improving nutrition literacy,

Females in the age group of 25-45 years are responsible for a diverse role in individual, 

family and community food choices. During thisage period females are likely to 

encounter many challenging milestones of their life. A majority would enter their first 

income generation activities which would have an impact on food choices. Marriage,
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pregnancy and child rearing are other important milestones these women may face 

which are also associated with important decision making with regard to food. 

Furthermore, during this age period women are at risk of being subjected to risk factors 

predisposing them to subsequent development o f non-communicable diseases. Thus, it 

is important that females of this age group possess good nutritional literacy and thereby 

make appropriate food choices.

Currently there is no test validated for measuring nutrition literacy in Sri Lanka. As 

discussed earlier, development o f age specific culturally acceptable tests is essential for 

assessment of nutrition literacy. Assessment of the correlates of nutrition literacy and 

planning and conduction of literacy improvement intervention can be appreciated in the 

light o f burden o f nutrition related health problems, under nutrition and obesity and its 

related illnesses.

In this background present study was designed to develop and validate a measure to 

assess nutrition literacy and to assess nutrition literacy and its correlates o f among 

females aged 25-45 years in district of Colombo. Designing a skill development 

intervention to improve nutrition literacy of females aged 25-45 years and 

implementing and assessing its effectiveness was also an aim o f the present study. 

Findings of this study will provide the empirical evidence on the level of nutrition 

literacy among adult females. Identification of correlates for inadequate literacy was to 

obtain evidence on groups at which the nutrition literacy improving interventions to 

targeted to. Generating evidence on a targeted interventions to improve nutrition 

literacy was also an aim o f the present study to provide the field o f nutrition its much 

needed evidence on measures to improve nutrition literacy.

2.9 Objective

General objective

1. To develop and validate a measure to assess nutrition literacy and to determine 

the prevalence of nutrition literacy and its correlates of among females aged 25­

45 years in district of Colombo

2. To design, implement and assess the effectiveness of a skill development 

intervention to improve nutrition literacy of females aged 25-45 years in district 

o f Colombo.
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Specific objectives

1. To develop and validate a measure to assess nutrition literacy among females 

aged 25-45 years in district of Colombo.

2. To determine theprevalence ofnutrition literacy of females aged 25-45 years in 

district o f Colombo.

3. To assess the correlates of nutrition literacy among females aged 25-45 years in 

district o f Colombo.

4. To design a skill development intervention to improve nutrition literacy among 

females aged 25-45 years in district o f Colombo.

5. To implement and assess the effectiveness of the skill development intervention 

to improve nutrition literacy among a sample of females 25-45 years in district 

o f Colombo
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CHAPTER 3

Methodology

The research was conducted in three components.

Component 1:

Development and validation of a test to assess nutrition literacy among females 

aged 25-45 years in district of Colombo.

Component 2:

This was a cross-sectional study comprising the following

• Subcomponent 1: A descriptive cross-sectional study among females aged 

25-45 years to determine the prevalence of nutrition literacy

• Subcomponent 2: A comparative cross-sectional study to determine 

correlates for nutrition literacy among females aged 25-45 years in the 

district of Colombo

Component 3:

This was an intervention study comprising the following

• Subcomponent 1- Designing a skill development intervention package to 

improve nutrition literacy skills of females aged 25 to 45 years in Colombo 

district.

• Subcomponent 2 -Implementation of acluster randomized trial to assess the 

effectiveness of the skill development intervention to improve nutrition 

literacy skills among females aged 25 to 45 years o f age.

3.1. Component 1: Development and validation of a test to assess nutrition literacy 

among females aged 25 to 45 years in district of Colombo.

3.1.1 Development of a test to assess nutrition literacy

Development of the test to assess nutrition literacy in the present study was a step wise 

process as described as follows.
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• Step 1 - To explore the key definitions of nutrition literacy and identify key 

skills required to be nutritionally literate to be assessed in the proposed test

• Step 2- To select a range of appropriate nutrition related stimuli to evaluate the 

key skills required to be nutritionally literate.

• Step 3 - to develop test questions to evaluate the key skills required to be 

nutritionally literate based on the selected stimuli

• Step 4- To design the scoring system for test questions to evaluate the key skills 

required to be nutritionally literate.

Thus developed test, was named Nutrition Literacy Test.

Step 1 - To explore the key definitions of nutrition literacy and identify key skills 

required to be nutritionally literate to be assessed in the proposed test

A thorough literature survey was done to identify an operational definitions of nutrition 

literacy used in research and tests or scales to assess the nutrition literacy.

Only few studies have been conducted in the field o f nutrition literacy and these studies 

(James et al, 2007; Zoellner et al, 2009) had used definitions that had been adopted 

from the widely accepted definition of health literacy. This widely used definition of 

health literacy is ‘individual’s capacity to obtain, process, and understand basic health 

information and services needed to make appropriate health decisions’(USA 

Department o f Health and Human Services, 2000; Ratzan & Parker, 2000;Nielson- 

Bohlman et al, 2004). Based on the definition of literacy, a literate person should have a 

complex, multidimensional set o f skills that include skills for reading, writing, 

numeracy (interpreting and analysing numbers or data of a laboratory test results, 

tables, and graphs), listening to get information, oral and visual communication, 

problem solving and decision making (Helitzer et al,2012).

Other than the review of literature, the present study consulted a experts in the field of 

nutrition at each step of the development o f the test to assess nutrition literacy.

Thus, based on the literature and the opinion of a panel o f experts in the field of 

nutrition, the present study adopted the operational definition ‘the degree to which an 

individual can obtain, process, understand, and communicate, nutrition related 

information needed to make appropriate dietary decisions’ for nutrition literacy.
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As described in the section 2.4 of the chapter on review of literature, there are reports of 

a few validated tests to assess the health literacy and nutrition literacy. The test of 

functional health literacy (TOFHLA) and the Health literacy skills test’ (Schillinger, et 

al, (2010) are the tests that have been widely used to measure health literacy. Nutrition 

literacy scale developed by James et al, (2007) and the Newest vital Sign test which was 

adopted by Zoellner et al, (2009) were the tests that have been reported in the literature 

as tests to assess nutrition literacy.

Perusing the tests to assess nutrition literacy revealed that they did not cover all facets 

of the construct, nutrition literacy. The present study next proceeded to identify the skill 

areas to be evaluated for a comprehensive assessment of literacy, with the aim of 

developing a comprehensive test of nutrition literacy which covers all facets of the 

construct.

Firstly, the present study identified the skills that are assessed by the widely used health 

and nutrition literacy tests in the literature. The findings of the literature review was 

then discussed with the experts in the field o f nutrition. Following were the five major 

skill areas that were identified to be to be assessed in the test being developed..

1. Ability to identify nutrition related text.

2. Ability to comprehend nutrition related text.

3. Interpreting nutrition related information and data presented in the form of 

tables, charts, pictures, symbols and maps.

4. Completing nutrition related computations.

5. Making nutrition related inferences based on the information presented.

Reading and simple writing skills, basic numerical skills, skills for independent 

information seeking, communicating skills and skills enabling critical evaluation of 

information to make appropriate health decisions are the generic skills that are 

relevant in bringing about the above skills.Though the skills of critical analysis of 

the information is also relevant to the skill o f decision making regarding nutrition, 

review o f literature and expert opinion revealed that this skill was difficult to be 

assessed using a test. Furthermore, the skill of ‘making nutrition related inferences 

based on information presented’ which is a skill that was being planned to be 

assessed in the test being developed was found to be providing some information 

regarding the critical analysis o f information.
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Step 2- To select a range of appropriate nutrition related stimuli to evaluate 

identified key skills required to be nutritionally literate.

A literature search was next directed towards identifying stimuli that had been used by 

the existing tests of literacy to evaluate the tasks related to the skills. It was found that 

Newest Vital sign, Nutrition literacy Scale had aimed at assessing the tasks of 

comprehending nutrition related text and completing nutrition related computations 

using stimuli related to non-communicable diseases, weight maintenance and food 

labels. Based on the stimuli used in these tests it was decided to identify a set o f stimuli 

to be used in the test being developed. This was done by the Principal Investigator (PI) 

in consultation with the experts in the field of nutrition based on the following criteria.

(a) The stimuli to be related to health concerns of majority of adult females of the 

country.

(b) The stimuli to be presented in a culturally appropriate manner in the test being 

developed.

(c) Stimuli to be related to health topics which are not controversial/ under research.

(d) Stimuli to be from sources which general public are in contact in their day today 

food and nutrition related activities. The present study used stimuli from sources 

such as nutrition labels and advertisements via printed media and publications of 

government and private sector publications.

(e) Stimuli to be related to day to day household food selection, food storage, food 

preparation of an average household in the country.

Following this process the present study identified thirteen stimuli to be used in the 

nutrition literacy test being developed

Step 3 - To develop test questions to evaluate the key skills required to be 

nutritionally literate based on the selected stimuli

This step o f developing the test was done by the Principal Investigator (PI) in 

consultation with the experts in the field o f nutrition and education. Considering the 

selected range o f stimuli, as the basis, five or more questions were developed to assess 

ability o f the individual to perform the tasks related to each identifiedskill that one 

should be able to perform to be nutritionally literate.
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One stimuli provided the basis for, one or more questions aiming to assess one or two 

skills, but care was taken to ensure that one test question would assess only a single 

skill.

Many measures were taken to carefully design the questions to ensure validity of the 

assessment o f nutrition literacy. When designing the questions, many care was also 

taken to ensure that prior nutrition knowledge was not required to answer the question. 

In other words, information mandatory to give correct answer to the question, was 

provided in the relevant stimuli. This was to ensure that the test being developed is an 

independent standalone measure o f nutrition literacy and lack of knowledge of the 

subject matter would not bar accurate assessment o f literacy. Questions were designed 

to be independent o f each other. In other words, answers to a question was not 

dependent on the response of the previous question.

Questions were designed to be of a varying range of difficulty, so that the test would be 

sensitive to recognise varying degrees o f nutrition literacy among the respondents. 

Questions were designed to be short using simple language avoiding technical or 

medical terms related to nutrition to facilitate understanding by the respondents 

(Abramson and Abramson, 1999).

The sequences of the questions were also carefully arranged. Easy questions were 

arranged in the beginning of the test and difficult ones were arranged towards the end to 

improve the response rate to the test (Abramson and Abramson, 1999).

When deciding the format of the questions to be used, The multiple choice questions in 

which one response is correct with three possible distracters, one being a don’t know 

option was the format adopted by the health literacy skills test, was considered 

appropriate t. the structured essay question format adopted by the Newest Vital sign 

was not considered appropriate as it demanded complex writing skills and in the 

assessment it poses difficulties. The multiple choice questions in which one response is 

correct with three possible distracters, one being a don’t know option, was used. Care 

was taken to ensure that the responses were mutually exclusive.

Self-administered approach was selected as the mode of administering the test. All 

health literacy and nutrition literacy tests that has been developed and used have been 

used as self-administered tests. The fact that reading is one of the basic functional 

literacy aspects and self-administration allows some assessment o f the reading skill
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supported the decision to design the test as a self-administered test. Furthermore, the 

fact that in day-to-day situations when people have to make decisions at the shop or 

market there will be no assistance for reading the information also, supported this 

decision.

The draft Nutrition Literacy Testthus prepared, contained 30 questions based on 13 

stimuli related to nutrition. As described earlier each stimulus had two or three 

questions.

Step 4- To design the scoring system for each questions

This step o f designing the weighted scoring system also was done by the Principal 

Investigator (PI) in consultation with the experts in the field o f nutrition and education.

It was decided to assign marks so that each skill being assessed in the test will have 

equal weights. The test was designed to provide a total score of 100 b with each of the 

skill being allocated 20 marks. Within each skill the questions were assigned marks so 

that each question had an equal weight.

The scoring pattern was designed so that high scores of the draft Nutrition Literacy Test 

was indicating higher nutrition literacy.

Thus developed draft Nutrition Literacy Test was than subjected to assessment of 

content validity, translation into Sinhala language, adjustment of the reading level and 

pretesting.

3.1.2. Assessment of content validity of the draft Nutrition Literacy Test

Firstly, the draft Nutrition Literacy Test was subjected to assessment judgmental 

validity.

The assessment o f the judgmental validity include assessing face, content and 

consensual validity of the test. Face validity of a test implies whether the questions you 

use in the test appear to be a valid assessment of the given construct. Content validity of 

a test implies whether all the components to be assessed are covered by the questions 

included in the test (Abramson and Abramson, 1999).
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Development o f the draft Nutrition Literacy Test was done ensuring content validity. In 

development phase of the test, the widely accepted definitions for nutrition literacy and 

health literacy were taken into consideration. All the skills required to be literate and 

major tasks that would depict whether one possess the skill were identified through a 

thorough literature review. Selection o f nutrition related stimuli and formulating the 

questions were done through a scientific process under expert guidance.

Consensus regarding the thus developed draft Nutrition Literacy Test was assessed in 

this study by a group of experts whose consensus was obtained using the modified 

Delphi technique.The group of experts comprised three community physicians, two 

nutritionists, one nutrition assistants and one health education officer.

In the process o f assessing consensual validity, each expert was provided with 

documents relevant to following information. The operational definition adopted for 

nutrition literacy, information related to the range of skills that has been included in the 

said definition, literature on the nutrition literacy testsdeveloped and used by other 

researchers in other countries and the draft Nutrition Literacy Test. When presenting the 

draft Nutrition Literacy Test, the experts were also provided the information on the skill 

being assessed by each question.

In the first round o f obtaining consensus, the experts were asked to assess the suitability 

o f each o f the question to the skill that it was supposed to be assessing. The opinion of 

the expert on suitability of the question was obtained using a mark ranging from 1 to 5, 

where 1 represented not suitable at all and 5 representing highly suitable. Experts were 

also requested to suggest alternate wordings/ alternate questions if they are assigning a 

score o f 3 or less to a question.

Similarly, the experts were also requested to assess the adequacy o f the questions to 

assess the relevant skills and the cultural suitability of the questions using a mark 

ranging from 1 to 5. Experts were also requested to suggest alternate wordings/ 

alternate questions if  they are assigning a score o f 3 or less to a question.

The experts were also requested to assess the suitability o f the scores that have been 

assigned for each of the question using a mark ranging from 1 to 5, where 1 represented 

not suitable at all and 5 representing highly suitable. Experts were also requested to 

suggest alternate marks if  they are assigning a score of 3 or less to a question.
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The set o f documents used to assess the judgmental validity o f the experts is presented 

in the Annexure I.

The scores given by all experts for each question o f the draft Nutrition Literacy Test for 

each aspect assessed was then assessed. Any questions with a score less than 3 for nany 

aspect with suggested modifications were modified accordingly. O f the 30 questions, 5 

questions were modified based on suggestions and the process of obtaining consensus 

was repeated using the modified version of the test. Second round of obtaining 

consensus did not reveal scores less than three for any questions thus confirming the 

consensual validity o f the draft Nutrition Literacy Test.

3.1.3 Translation of the draft Nutrition Literacy Test

The draft Nutrition Literacy Test which was confirmed as having content validity was 

then translated to Sinhala from its English version. The forward-backward translation 

methodology was employed in the translation of the draft test.

(a) Forward translation (English to Sinhala translation)

Two translators, both with a high level o f fluency in English and Sinhala, independently 

translated the test into Sinhala. The two forward translations were then compared by an 

independent expert in English language. Both were considered appropriate by the 

independent third expert.

Considering the slight differences o f the words used, one of the translations was 

considered more suitable by the agreement of the two translators and the third expert.

This version o f the forward translation were then translated back into English

(b) Back translation (Sinhala to English translation)

Two translators, both with a high level of fluency in Sinhala and English, independently 

translated the forward translations o f back into English without reference to the original 

English version. The independent expert in English language compared the English 

translations with the original test and found it to be compatible. Thus, the forward
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translated Sinhala version of the draft Nutrition Literacy Test which was subjected to 

backward translation was accepted for use.

3.1.4 Adjustment of the reading level of the draft Nutrition Literacy Test

Next the Sinhala version of the draft test was adjusted to Grade 8 reading level. This 

adjustment was done as per the opinion o f the experts of the field o f education as the 

majority of the population in Sri Lankan community are educated at least up to grade 8 

and the fact that even those with education level below grade 8, are able to read at this 

level according to the experts of education in department of education publications.

Reading level was reviewed by two experts in the ministry of Education publications 

and it was agreed that the reading level o f the translated version o f the nutrition literacy 

test is up to the reading level of grade 8.

3.1.5 Pre-testing the draft Nutrition Literacy Test

Drat Sinhala version of the draft Nutrition Literacy Test was administered to 10 females 

in the age group o f 25 to 45 years o f age to assess whether the wording used could be 

understood easily Each person was interviewed after completion o f the test, and based 

on the opinion of them few modifications in the wording was carried out.

3.1.6 Validation of the draft Nutrition Literacy Test

A validation study was designed and conducted to assess many aspects o f validity and 

reliability o f the draft Nutrition Literacy Test. A scientific process was also adopted to 

definethe cut-off value of the draft Nutrition Literacy Test.

3.1.2.5. Validation study

3.1.2.5. (a) Study design

This was a descriptive cross sectional validation study to determine validity o f the draft 

nutrition literacy test to assess nutrition literacy among females aged 25 to 45 years of 

age, in the district of Colombo.

3.1.2.5. (b) Study period

The validation study was conducted from May to June, 2012.

3.1.2.5. (c) Study setting

Selection o f the study setting for the validation study was done after the selection of the 

study settings for the Component 2 of the present study. Hokandara South,
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Wellangiriyra, Hokandara North, Arangala and Hokandara East GN area of Kaduwela 

Division (Annexure II) in district of Colombo, which were not selected for the study in 

component 2, was the study area for the validation study.

3.1.2.5. (d) Study population

Females in the age group of 25 to 45 years of age, who were permanent residents of the 

area over last two years were included as the study population. Females who had been 

diagnosed to suffer from psychiatry illnesses, cognitive impairments and acute illnesses 

at the time of survey were not included in the study.

3.1.2.5. (e) Sample size for the validation study

The calculation o f the sample size for the validation was based on one of the aspects 

used in the validation study, which was to assess the scale structure using factor 

analysis.

In calculation of the appropriate sample size for the factor analysis, some consider 

minimum of five subjects per each item, to generate stable reliability and validity 

estimates (Tabachnik and Fidell, 1993). Draft Nutrition Literacy Test comprised 30 

items. Hence, it was decided to take a sample of 150 persons in the validation study.

3.1.2.5. (f) Sampling technique

Females to be included in the validation study were selected using a cluster sampling 

method similar to the sampling technique of the Component 2.

A cluster in the validation study was defined as a group of females aged 25 to 45 years 

of age in a GN division and the number o f study units included in the study per cluster 

(cluster size) was taken as 30. Participants were selected from households in these five 

GN divisions o f Kaduwela DS division. When there were more than one eligible female 

in the household, only one female in the household was selected. In the selection of the 

study participants, the assistance of the local public health midwife was obtained as she 

was familiar with the area and the compliance o f the participants was facilitated by her 

presence.

Once a participant is selected for the study, they were explained about the study 

(Annexure III and IV) and were invited to participate in the study after obtaining 

informed written consent (Annexure Vand VI). This procedure was followed till the 

required numbers of females were recruited into the study. The study was conducted
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during weekends and evenings o f weekdays to facilitate the inclusion of working 

females into the study.

3.1.2.5. (g). Data collection Instrument

Data collection instrument comprised the following

Part 1: Interviewer administered questionnaire (Annexure VII and VIII) comprising the 

following sections

* Basic socio demographic information including education level

* Questions on use of print material on nutrition

Part 2: Draft Nutrition Literacy Test (Annexure IX a and X)

3.1.2.5. (h).Training of a data colelctors

One female research assisstant was employed as the data collector to conduct the 

validation study and was trained by the principal investigator on the following aspects.

• Introducing the study to the potential respondents and to obtain informed written 

consent, ensuring confidentiality and minimizing non response.

• Administering of study instruments.

Precautions to be taken to obtain reliable, valid and accurate data 3.1.2.5. (i). Data 

Collection:

Principal Investigator performed the task of selecting the study units in the fields. The 

trained pre-intern medical officer visited the households and confirmed the eligibility of 

the respondent. Then she provided information on the purpose o f the study and obtained 

written informed consent from the selected participant prior to collection of data. Then 

the interviewer administered questionnaire was administered.

Following this, the draft Nutrition Literacy Test which was linked to the filled 

interviewer administered questionnaire by an index number, was handed over to the 

respondent. Participant was requested to complete the test on her own, while data 

collector remained in the house to collect the completed test. The importance o f not 

obtaining assistance from any family member or any material was emphasized.

All questionnaires were checked by the PI for completeness at the end of the day and

re- interviews were made for incomplete questionnaires.
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3.1.2.5. (j). Data Analysis:

Data analysis consisted of four steps. Each of the 30 questions in the draft Nutrition 

Lieracy Test was considered as an item

1. Item analysis.

2. Assessment o f the distribution o f the nutrition literacy test score.

3. Assessment o f the convergent validity.

4. Establishment of the cut-off score for nutrition literacy test.

1. Item analysis

In the validation of the draft nutrition literacy test, item analysis was performed with 

regard to following aspects as described by Tavakol and Dennik (2011)

a) Assessment of the item-total correlation.

b) Assessment of the Item difficulty index.

c) Assessment of the Item discrimination index.

d) Inspection of the item characteristic curve.

e) Distractor Analysis.

f) Reliability analysis.

a) . Assessment of the item-total correlation

In calculation o f the item total correlation, the corrected item -total correlation i.e. 

the correlation between an item and the rest of the score, without that item being 

considered as a part of the test, was calculated. If the correlation is below 0.3 for an 

item, it was considered that the item is not measuring the same thing measured by 

the rest o f the test. Hence, items with low (below 0.3) item-total correlation were 

considered for elimination (Tavakol and Dennik, 2011)

b) . Assessment of the Item difficulty Index

Item difficulty Index is the proportion o f participants who got the item correct. This is 

also known as P value and is expressed as a decimal. Values near the 0.00 indicate 

greater proportion o f participants responded to the question incorrectly, indicating that 

the item is very difficult and values near the 1.00 indicate greater proportion of 

participants responded to the question correctly, indicating that the item is veryeasy 

(Numnally, 1972). In the present validation study Item difficulty index of each of the 30
24



items was estimated. Item difficulty values between 0.2 to 0.9 values are considered 

to be appropriate to be included in the draft Nutrition Literacy Test.

c) . Assessment of the Item discrimination index

The item discrimination index is a measure o f how well an item is able to distinguish 

between examinees who are knowledgeable and not. This index was also estimated for 

each o f the 30 items in the draft Nutrition Literacy Test. In the assessment of the item 

discrimination two methods were adopted; i.e. Calculation o f the point biserial 

correlation o f the items and calculation of the discrimination index.

Assessment o f  the item discrimination index o f the Nutrition Literacy test using point 

biserial correlation

For assessment o f the item discrimination, Point Biserial Correlation of the participants 

score on each item (0 or 1) along with the overall test score was assessed. This 

measures the degree to which an item and the test as a whole are measuring a unitary 

attribute. The range of value for the items would be -1.00 to +1.00 and negative values 

are considered as indicative of misleading questions and a value of point bi-serial 

correlation o f +0.20 or above was considered appropriate for the test (Tavakol and 

Dennik, 2011)

Assessment o f  the item discrimination o f  the Nutrition Literacy test by discrimination 

index

For assessment of the item discrimination, discrimination index for the items was 

calculated based on the method described by Tavakol and Dennik (2011).

In this method the participants were divided in to two equal groups based on the overall 

score as high and low. The percentage of participants who obtained correct response for 

each item in the two categories was assessed and the difference between two 

percentages was calculated. The difference in the percentages between high score group 

and low score group is known as discrimination index.

A positive difference indicates that the item discriminates in the same direction as the 

total score.

d) . Inspection of the item characteristic curve
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The item characteristic curves for the each item was drawn using the Microsoft excel 

2007 software and was visually inspected.

The item characteristic curves explores the possibility o f correct response at varying 

ability levels, its X axis depicts the ability level which range from -3 to +3 In General, 

it is considered that -oo to +oo is the ideal range for the ability. The Y axis of the curve 

represents the probability of correct response p(0))(Baker and Frank,2001).

In the present study, inspection o f the item characteristic curves was performed to 

detect whether any items will have a flat curves. Flat curve is indicates that at all ability 

levels the possibility of correct response is equal.

e) . Distractor analysis.

A distractor analysis addresses the performance of incorrect response options. As the 

correct response option, must be definitively correct, the distractors must be clearly 

incorrect and plausible i.e. the distractors should seem likely or reasonable to a person 

sufficiently knowledgeable in the content area (Tavakol and Dennik, 2011)

Following analysis was performed in the assessment of the distractors.

1. The percentage of participants who selected each of the response options.

2. The percentage of participants who selected each of theresponse options, was 

compared in the one third o f highest scores and one third o f the lowest scores.

In the present validation study, selection of the distractors less often by the high scorers 

compared to the low scorers was also considered as evidence that items were not being 

ambiguous or confusing.

f) . Reliability analysis

The present validation study used the method o f estimating internal consistency of the 

test by KR-20 coefficient and Spearman Brown Coefficient as the two indices for this 

assessment.

i. Internal consistency with KR-20 coefficient
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The Kuder-Richardson Formula 20 (KR-20) is a measure o f internal consistency 

reliability for measures with dichotomous choices. It is analogous to Cronbach's a. 

except Cronbach's a  is also used for non-dichotomous (continuous) measures. It is often 

claimed that a high KR-20 coefficient (e.g., > 0.90) indicates excellent reliability (Ary 

et al, 2010).

2. Assessment of the distribution of the nutrition literacy test score

The measures of central tendency and the measures of dispersion were examined and 

the distribution of the nutrition literacy test score was checked for normality, by 

following measures.

i. Visual inspection o f the histogram and Q-Q plot for the distribution of 

nutrition literacy test score

ii. estimating values for measures of central tendency and skewnessand kurtosis 

for the distribution

The Z score for the skewness was calculated by dividing skewness by 

standard error of skewness and Z score for the Kurtosis was calculated by 

dividing Kurtosis by standard error of Kurtosis. The acceptable range which 

depicts a normal distribution was, considered to be +1.96 to -1.96.

iii. determining the significance of the Shapiro-Wilk’s test statistic

Null hypothesis in this test is that data are not normally distributed. Hence if 

p value is less than 0.05, then the null hypothesis, is rejected which leads to 

acceptance of the alternative hypothesis that data are normally distributed.

3. Assessment of convergent validity

Assessing convergent validity consists of providing evidence that similar instruments 

that are believed to measure similar attributes should produce results with strong 

correlation (Abramson and Abramson, 1999).

Convergent validity was assessed in the present validation test assuming that 

individuals with high accessibility and usage of print material on nutrition and higher 

education levels are more likely to obtain high nutrition literacy scores compared to 

those who are do not have low accessibility and usage of print material on nutrition 

and low education levels.
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4. Defining Cut-off score for nutrition literacy level.

The aim o f this analysis was to categorize the participants into three groups, nam ely,, 

inadequate, marginal and adequate nutrition literacy Hence it was aimed to define two 

cut-off points to demarcate the three groups.

In deciding the suitable cut-off point for the nutrition literacy test, several Receiver 

Operating Curves were drawn. The items with satisfactory discrimination index with 

varying levels o f difficulty index were first selected for this purpose. Then the 

responses to these questions were categorised into two levels of education level of the 

participant.

In setting cut-off score to demarcate the marginal and inadequate group following was 

considered

Two items with high discrimination index, (closer to 0.6 and above), and low 

difficulty index (closer to 0.8) were selected. Appropriateness o f these two 

questions for this analysis was assessed with checking the significance of the 

difference between nutrition literacy test scores obtained by the each low and 

high educational level groups for each item as described by Tavakol and Dennik 

(2011)

Educational level categorized into two, as those who have studied up to GCE 

O/L as low educational level and those who have passed GCE OL or studied 

beyond that as hihgh educational level.

Then Receiver Operating Curves were drawn and the best cut-off was selected 

based on the curve (Delong et al, 1988).

In setting cut-off score for the marginal and adequate group,

Two items with high discrimination index, (closer to 0.6 and above), and high 

difficulty index (closer to 0.3) were selected. Appropriateness o f these two 

questions for this analysis was assessed with checking the significance of the 

difference between nutrition literacy test scores obtained by the each low and 

high educational level groups for each item as described by Tavakol and Dennik 

(2011)
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Educational level categorized into two, as those who have studied up to GCE 

O/L as low educational level and those who have passed GCE OL or studied 

beyond that as hihgh educational level.

Then Receiver Operating Curves were drawn and the best cut-off was selected 

based on the curve (Delong et al, 1988).

Following validation, draft Nutrition literacy Test was finalised as the Nutrition literacy 

Test.

3.2 Component 2:

This was a cross sectional study comprising the following

• Subcomponent 1: A descriptive cross sectional study among females aged 

25 to 45 years to determine the prevalence of nutrition literacy

• Subcomponent 2 : A cross sectional analytical study to determine correlates 

for nutrition literacy among females aged 25 to 45 years in the district of 

Colombo

3.2.1 Subcomponent 1- A descriptive cross-sectional study among females aged 25 

to 45 years to determine the prevalence of nutrition literacy

3.2.1.1 Study design

This was a descriptive analysis of the cross-sectional study to determine the prevalence 

o f nutrition literacy among females aged 25 to 45 years in the district of Colombo.

3.2.1.2 Study period
The cross-sectional study was conducted from August 2012 to January 2013.

3.2.1. 3Study setting

29



Cotonfco Dittrtd*4 Districts Boundarces 
Previnca Boundaries

North C*mrsM i
Province "  " ''''i f ' '' 4

\ ^  . 
\ i  „> r
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Figure 3.1 Geographical Location of 
Colombo District in Sri Lanka

This study was carried out in the administration district of Colombo, in the Western 

Province (Figure 3.1). Colombo district has an estimated land area of 676 square 

kilometres with a population density of 3,300 persons per sq.km (Dept, o f Census and 

Statistics, 2001).

At the time of selecting the sample in this study, the reports o f the population census 

conducted in the country in 2010 Census were not available. Hence, the study was 

designed based on the data from the population census conducted in 2001.

The total population of the Colombo district was 2,251,274 according to population 

census of year 2001. Out of this population 54.6% reside in urban sector and rural and 

estate populations amount to 45.1% and 0.3% respectively.

The Colombo District has 13 Divisional Secretariat (DS) areas and all were included in 

the study. Each DS division consisted of varying number of Grama Niladari Divisions 

with both urban and rural populations with a diverse socio economic composition 

(Department of Census and Statistics, 2004).
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3.2.1.4Study population

The study population comprised all females in 25 to 45 years category, who were 

permanent residents o f the area over last two years in the Colombo District. The total 

adult female population in 25 to 45 years category amounted to 369,884(Department of 

Census and Statistics, 2001) which was found to be 16.43% of the total population.

The distribution o f the study population by age categories is shown in the Table 3.1

Table 3.1. Distribution of population in age groups in district of Colombo

Age group Total

Population

male female

All age groups 2,251,274 1,151,413 1,099,861

25-29 212,893 112,710 100,183

30-34 190,926 100,122 90,804

35-39 175,443 89,406 86,037

40-44 159,839 80,918 78,921

45 28,175 14,198 13,977

(Source: Census of population and housing-2001, Department of census and statistics)

3.2.1.5. Studypopulation

Female population in 25 to 45 years age category, who are permanent residents of 

district of Colombo, consisted the study population.

3.2.1.6. Study sample

The study sample was females o f 25 to 45 years age category, who were permanent 

residents o f the area during the two years preceding the study in the Colombo District.

Exclusion criteria:

Females who had diagnosed psychiatry illnesses, cognitive impairments and acute 

illnesses at the time of survey were not included in the study, as it was assumed that 

literacy functions may be impaired in these situations.

3.2.1.7. Sample size calculation

Sample size to determine the prevalence was estimated using the following formula 

(Lwanga and Lemeshow, 1991).
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n = z 2p ( l - p ) /d 2

n = the required sample size

z = 1,96(Standard normal deviate for 5% a error)

p = Expected prevalence of adequate nutrition literacy among

females aged 25-45 years of age was taken as 50% in the absence o f evidence form 

previous studies.

d = required level of precision for margin of error was set at 0.05.

(1.96)2x 0.5 (1 -0 .5 )
n =  -------------------------------- =384

(0.05)2

In selecting this sample, multistage cluster sampling was carried out with probability 

proportionate to the size of the females aged 25-45 years o f age in each divisional 

secretariat division. Since cluster sampling method was adopted the effect o f clustering 

was overcome by making a correction for design effect (Moser and Kalton, 1971).

N= final sample size

n= calculated sample size prior to correction for the design effect 

N= Design effect *n 

Design effect = 1 + (b -1) rho 

b= cluster size,

The “rho” is a measure of the degree o f homogeneity of study units within the cluster 

and “rho” ranges from 0.1 to 0.4 (Moser and Kalton, 1971). As estimate for “rho” was 

not available from previous studies, a value for design effect (N) was taken as three, to 

allow a large enough sample which would overcome the effect of clustering. 

Considering a correction for design effect of three, the sample size was estimate as

3 8 4 x 3 =  1152

A 10% of non-response rate was also added.

N=1152x100/90= 1290

Thus, it was decided to include 1290 females in the age group o f 25 to 45 years of age.
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A cluster in this study was defined as a group o f females aged 25 to 45 years o f age in a 

GN division and the number of study units included in the study per cluster (cluster 

size) was taken as 30. Thirty was considered a suitable number for the cluster size to 

capture the possible variation of the level of nutrition literacy among females o f 25 to 

45 years of age from one GN area and considering the feasibly issues for carrying out 

the study.

Thus, the number of clusters to be included in the study was calculated as 43 

(1290/30=43).

3.2.1.8. Sampling technique

In selecting the study units, multistage cluster sampling was carried out with probability 

proportionate to the size of the females of 25 to 45 years o f age population in divisional 

secretariat divisions of Colombo district.

The first stage o f sampling was DS divisions. The number of the females of 25 to 45 

years o f age category in the each divisional secretariat division was listed and the 

number o f clusters to be allocated for the each divisional secretariat division was 

calculated as follows;

The sampling interval = Total cumulative population /No o f clusters 

=369, 884 /43= 8601.95 * 8602 

The sample interval was 8602

The number of cluster allocated to each DS Division is shown in the table 3.2
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Table 3.2. Distribution of clusters in Divisional Secretariat Divisions (DSD) of district of 

Colombo

DS Division Total No of expected Cumulative Number of

Population females in 25-45 Population clusters from 

age group each

DS Division

Colombo 380,946 62,589 62,589 7

Thimbirigasyaya 266,154 43,729 106,318 5

Kesbewa 209,619 34,440 140,758 4

Kaduwela 209,251 34,380 175,138 4

Homagama 186,050 30,568 205,706 3

Maharagama 185,193 30,427 236,133 4

Moratuwa 177,563 29,174 265,307 4

Kolonnawa 161,247 26,493 291,800 3

Sri Jayawardanapura Kotte 116,366 19,119 310,919 2

Rathmalana 108,716 17,862 328,781 2

Dehiwala 101,830 16,731 345,512 2

Hanwella 94,001 15,444 360,956 2

Padukka 54,338 8,928 369,884 1

Total 43

(Source: Census o f population and housing-2001, Department o f census and statistics)
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Second stage o f sampling was Grama Niladari (GN) divisions. Then from the list o f GN 

divisions in each DS division, the desired number of clusters was selected using 

computer generated random numbers. Thus the selected GN divisions for the each DS 

division are as follows;

Table 3.3 DS divisions of Colombo District and GN divisions selected as clusters to be 

included in the study (Annexure XI)

Selected GN divisions

Divisional secretariat 

divisions

1 Aluthmawatha Colombo D.S. Division

2 Grandpass South

3 Maradana

4 Maligawatta West

5 Panchikawatta

6 Khettarama

7 Maligawatta East

8 Kolonnawa Kolonnawa D.S. Division

9 Kajugahawatta

10 Madinnagoda

11 Malabe North Kaduwela D.S. Division

12 Kothalawala

13 Kalapaluwawa

14 Batapotha

15 Godagama South Homagama D.S. Division

16 Mawathgama

17 Magammana East

18 Kalu Aggala Hanwella D.S. Division

19 Pahala Hanwella

20 Udumulla Padukka D.S. Division

21 Jambugasmulla Maharagama D.S. Division

22 Thalapathpitiya

23 Pragathipura
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24 Madiwela

25 Ethulkotte Sri Jayawardanapura Kotte 

D.S. Division26 Obesekarapura

27 Narahenpita Thimbirigasyaya D.S. 

Division28 Dematagoda

29 Kuppiyawatta West

30 Thimbirigasyaya

31 Wanathamulla

32 Kohuwala Dehiwala

33 Karagampitiya

34 Rathmalana East Ratmalana D.S. Division

35 Attidiya South

36 Borupana MoratuwaD.S. Division

37 Egoda Uyana South

38 Villorawatta East

39 Soysapura North

40 Boralesgamuwa West B Kesbewa D.S. Division

41 Bokundara

42 Mahalwarawa

43 Egodawatta

The second stage of sampling was to select the 30 study units from each of these 

selected GN divisions. This was done in the field using a cluster sampling method. 

Then the place to initiate the data collection in the Selected GN area was identified 

using a spot map placed on the area map of the selected GN area. On the spot map and 

random spot was selected and the road closest to the spot was identified in the area map. 

Thereafter, this house was considered as the index house and all the houses in the same 

side o f the road were selected to visit in search of eligible study units. When visiting 

the houses, the immediate adjacent house to the right front door o f the index house was 

selected as the second house. Same process was followed until the required number of 

eligible study units (30) were selected from the GN area.

Searching and selection of study units were mostly done in daytime during weekends 

and during public holidays considering higher possibilities o f the working females
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being available in their homes on these days. When a household was visited, the 

household members were inquired into presence of eligible study units among the 

members living in that household. When there were more than one eligible study units 

in the households the first encountered female was selected for the study. When the 

selected person who lived there was not available at the time of visiting the house, 

additional two visits were done to the house at times that she would be available/ most 

likely to be available. In cases where the selected study unit could not be contacted 

even after three consecutive visits, another eligible person in same GN area was 

selected. The study unit was considered as a non-respondent when no other eligible 

study unit could be found from the GN area.

3.2.1.9. Study instrument

The study instrument used was

(1) The validated version of the Nutrition literacy test

(2) An interviewer administered questionnaire to obtain information related to basic 

socio demographic characteristics and proposed correlates of nutrition literacy. 

Developing the interviewer administered questionnaire to obtain information related to 

basic socio demographic characteristics and proposed correlates of nutrition literacy 

was done in a stepwise manner, which is described in detail in section 3.2.2.5.

3.2.1.10. Data collection

Two research assisstants were employed as the field investigators to conduct the cross 

sectional study and were trained for one day by the principal investigator on the 

following aspects.

* Selecting the eligible study units in the field within the cluster

* Introducing the study to the potential respondents obtaining informed written 

consent, ensuring confidentiality and minimizing non response

* Administering of study instruments

* Precautions to be taken to obtain reliable, valid and accurate data.

Principal Investigator performed the task o f selecting the index household in the field. 

The assistance o f the area public health midwife was obtained in identification of the 

households and the study participants as it improves the compliance o f the participants.
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Thereafter the trained pre-intern medical officers visited the households and confirmed 

the eligibility of the respondent. Then they provided information on the purpose of the 

study and obtained written informed consent from the selected participant prior to 

collection of data. If the selected study unit was willing to participate in the study at the 

time of visit the interviewer administered questionnaire was administered at the same 

time. Following this, the Nutrition Literacy test which was linked to the completed 

interviewer administered questionnaire by an index number, was handed over to the 

respondent to be completed by her in the presence o f the data collectors. The 

importance of not obtaining any family member or any material was emphasized.

If the selected study unit was not willing to participate in the study at the time of this 

visit, an appointment was obtained from her during a time that data is being conducted 

in the same GN division and the data collector visited the house at the given time and 

conducted the study.

The field data collection activities were supervised by the PI. The PI was available 

throughout the day in the field. The PI checked the filled questionnaires for 

completeness and clarity and incomplete ones were refilled by the FI.

3.2.1.11. Data entry and analysis

Following data entry, the frequency distributions of categorical variables were 

examined and incompatible entries were identified and corrected by referring to the 

original questionnaire. Statistical analyses were conducted employing the software 

package SPSS -Statistical Package for Social Sciences (Version 16).

Prevalence of adequate, marginal and inadequate nutrition literacy was described based 

on the defined cut-off values o f the Nutrition Literacy test. The number of participants 

with each level o f nutrition literacy were considered as the numerator and total study 

population (n=T220) was considered as denominator.

The percentages o f females with adequate and inadequate nutrition literacy was 

described based on the defined cut-off values of the Nutrition Literacy Test. Nutrition 

literacy was also assessed with by age category, nationality, education level and wealth 

quintile. Statndardized prevalence was estimated for age and ethnicity.
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3.2.2 Subcomponent II- A cross sectional analytical study to identify correlates of 

nutrition literacy among females aged 25-45 years in Colombo district.

3.2.2.1 Study Design

This was a comparative analyses of the data collected in the cross sectional study of the 

sub-component I o f the component 2 o f the study

3.2.2.2 Study Setting

The study setting was same as subcomponent I, described insection 3.2.1.

3.2.2.3 Study Population

The study units who participated in the cross-sectional study served as the study 

population and comparison population in this comparative analyses. Correlates were 

determined for inadequate nutrition literacy. Those with inadequate and marginal 

nutrition literacy levels were combined together to form one group and collectively was 

identified as “inadequate nutrition literacy” and served as the study group while those 

with adequate level o f nutrition literacy (those scored the defined cut-off or above in the 

validated Nutrition Literacy Test) were identified as the comparison group.

3.2.2.4 Sample size

Based on the analyses of the subcomponent I of component 2, the study units who were 

revealed as having inadequate nutrition literacy were considered as the study group and 

the study units who were revealed as having adequate nutrition literacy were considered 

as the comparison group.

3.2.2.5 Study instrument

Data on correlates were collected using two study instruments;

1. Instrument 1 - an interviewer administered, questionnaire (Annexure XII...)

2. Instrument2-a data entry form to record anthropometry measurements 

(Annexure XIII)

Step 1: Developing the interviewer administered questionnaire to obtain information 

related to basic socio demographic characteristics and proposed correlates of nutrition 

literacy was done in a stepwise manner.
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Developing the interviewer administered questionnaire to obtain information related to 

basic socio demographic characteristics and proposed correlates of nutrition literacy 

was done in a stepwise manner.

A literature survey to identify correlates o f nutrition literacy that had been identified in 

the research done on nutrition literacy so far, hence an extensive literature search was 

done both manually and electronically, using search words such as correlates of 

nutrition literacy, correlates of health literacy, factors affecting nutrition literacy, 

associated factors o f nutrition literacy, correlates of information seeking, correlates of 

nutrition information seeking, barriers for nutrition literacy, catalysts of nutrition 

literacy, etc. Based on the research done in the field of nutrition literacy and health 

literacy, some indicators were identified.

Step 2: In the step 2, PI together with few experts in the field on nutrition decided on 

the variables to be assessed as correlates in the present study.

Based on these findings following were identified to be assessed in the questionnaire;

Structure of the questionnaire on correlates of Nutrition literacy

Individual Correlates

Socio demographic characteristics

Age- age in completed years as at last birth day

Ethnicity- Sinhala, Tamil, Muslim, Malay, Burgher or any other race

Religion- Buddhist, Christianity, Catholic, Hindu, Islam or any other

religion

Marital status - as Married, Unmarried, Separated, Widowed, Divorced 

Having children and ages o f children 

Physiological status as per pregnancy, breast feeding 

Socio economic characteristics 

Education level -

Highest grade completed or highest examination passed was 

assessed as not gone to school, up to grade5, up to grade 6-9, up 

to GCE (O/L), passed GCE (O/L), passed GCE (A/L) and higher 

education (Graduated/Diploma)

Status of employment -  whether employed or not
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Occupation - given as an open ended question

Presence o f non-communicable diseases or risk factors for non-communicable 

diseasesrequiring dietary modifications and frequency of medical advice on the 

dietarycontrol

Accessibility and usage of the communication channels by the participant 

Language skills of the participant-speaking/writing

Adoption o f nutrition related health promoting behaviour by the participant-

For the assessment of the adoption of nutrition related health promoting 

behaviour by the participant, eight questions in the health promoting life 

style profile questionnaire were adopted. Cultural adaptation of the 

Nutrition knowledge of the participant-

For evaluation of nutrition knowledge questions were prepared based on 

the food based dietary guidelines and general nutrition knowledge 

assessment questionnaire, which has been validated for measuring 

nutrition knowledge in UK adults. Some questions that are equally 

applicable for the Sri Lankan setting was adopted for this set of 

questions. The questions were worded in simple language that would be 

understood by any adults irrespective of the education level. In arranging 

the order of the questions special attention was paid to preserve the best 

line o f flow, and simple to more complex questions. The terminology of 

questions was adjusted in such a way that it is acceptable to cultural 

norms.

Correlates of family /household level

Socio economic characteristics

Monthly household income -  given as an open ended question 

Possessions of the household assets -

Several indicators that were used for the calculation of the 

standard living index, which has been adopted by Jayasooriya, 

2007 and Disanayake, 2006 (Annexure XIV) was used in the 

calculation of standard living index.

Presence o f non-communicable diseases or risk factors for non-communicable 

diseases requiring dietary modifications in a family member or siblings
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b) Assessing validity of the interviewer administered questionnaire

The questionnaire was then reviewed by the supervisor and two experts in the field 

of nutrition who confirmed judgemental validity (face, content and consensual 

validity).

The questionnaire was prepared in English medium and then translated to Sinhala. 

Then it was back translated to English by a third person to ensure accuracy of the 

translation and necessary modifications was done in the final questionnaire. 

Wherever indicated guidelines were prepared to the interviewers and it was included 

in the questionnaire (Annexure XV).

3.2.2.6: Pretesting of the questionnaire

Then the interviewer administered questionnaire was administered to ten females in the 

age group of 25-45 years of age from a GN area that was not included in the study to 

understand how they understood the questionnaire, whether any questions needed to be 

changed and whether the questionnaire were too long.

Following administering the pre-test, the participants were inquired into how they 

understood the important questions, to determine whether the wording used were 

understandable. The questionnaire was finalized following the pretesting.

3.2.2.7. Training of the field investigators

As described in the Section 3.2.1.7 o f the Chapter on Methods, data collectorsother than 

what is described in this section, a detailed training was conducted on administering the 

questions on correlates. Instructions on administering each of the question related to 

correlates was discussed.

The data collectors were encouraged to clarify their doubts.

3.2.2.8. Training on the anthropometric measurements

Both field investigators were well trained on anthropometric measurements, measuring 

height and weight. They were given a guide on the anthropometric measurements 

(annexure XV).
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3.2.2.9. Method of data collection

Data for this subcomponent was collected at the same time that the data for the 

subcomponent I was collected.

The same two pre intern female doctors who collected data o f the subcomponent I 

collected data. Female field investigators were selected as the study included 

questioning from the females and anthropometric measurements also had to be taken. 

Respective Public Health Midwife (PHM) worked as a field guide and assisted the data 

collectors to locate the households as she was familiar with the area and her being a 

member o f the team increased the corporation of the study participants.

As described earlier the PI performed the task o f selecting the index household in the 

field. Thereafter the trained pre-intern medical officers visited the households and 

confirmed the eligibility of the respondent. Then they provided information on the 

purpose o f the study and obtained written informed consent from the selected 

participant prior to collection of data. . If the selected study unit was willing to 

participate in the study at the time of visit the interviewer administered questionnaire 

was administered at the same time.

Anthropometry assessment was conducted as the last item of data collection. Based on 

the instructions suitable location in the house was selected to place the stadiometer and 

the weighing scale and the data collector performed measurements as per instructions.

As for the anthropometric measurements standing height and body weight of the study 

participant was measured. Standing height measured to the nearest 0.1 cm using a Ceca 

standing stadiometer and body weight measured to the nearest 0.1 kg using an 

electronic digital readout, stand-on weighing scale.

Weighing scales were calibrated with a known 10 kg weight before each field 

session.Batteries were replaced as required.

All measurements were done when participants were in upright position, in light indoor 

clothing without foot wear or heavy items in pockets. All methods o f measurement 

were standardized as indicated in the operation manual.

Standing height and body weight of the study participant was measured by the field
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investigators and investigators were trained by the principal investigator.

If the selected study unit was not willing to participate in the study at the time of this 

visit, an appointment was obtained from her during a time that data is being conducted 

in the same GN division and the data collector visited the house at the given time and 

conducted the study. The field data collection activities were supervised by the PI. The 

PI was available throughout the day in the field. The PI checked the filled 

questionnaires for completeness and clarity and incomplete ones were refilled by the FI.

The field data collection activities were consistently supervised by the PI. The PI was 

available throughout the day with the data collectors. The PI checked the filled 

questionnaires for completeness and clarity and incomplete ones were refilled by the 

data collectors on a daily basis.

3.2.2.10. Assessing the inter observer reliability

Approximately 5% of the participants (n=61) were re-inter viewed by the PI, on 

Selected categorical variables o f the interviewer administered questionnaire to assess 

the inter- observer reliability (PI versus any interviewer) (Annexure XVII).

The agreement between the assessments were measured by Cohen’s kappa and kappa 

of 0.75 or more was taken as excellent agreement and values of 0.4-0.74 indicate fair to 

good agreem ent Abramson 1999)

Inter observer reliability of anthropometric measurements against the PI was also 

examined by PI also performing 5% of anthropometry measurements (n =61) in the 

field. The level of agreement for the measurements was checked using pearson 

correlation coefficient (annexure XVII).

3.2.2.11. Data Analysis

In the assessment of the correlates, Bivariate logistic regression was done for the selcetd 

correlates andsignificant correlates were identified.Then multi variate logistic 

regression model was developed to identify significant predictors o f  inadequate 

nutrition literacy.
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3.2.2.12. Measures to ensure quality of data of component 2

Measures were taken to improve the quality o f data at design and implementation of the 

study.Possible sources of variation in the study are subject, instrument and interviewer 

(Abramson and Abramson, 1999).

Steps to minimize variation due to subject

Many measures were taken to minimize sampling errors to ensure inclusion of a 

representative sample of study units in the study. Sample size was estimated using a 

scientific process and the most feasible scientific sampling technique was adopted for 

the study. The PI visited the data collection procedure throughout the study and ensured 

that the sampling technique was implemented in the filed as planned. PI cross checked 

the accuracy of participant enrolment by verifying identification o f eligibility criteria in 

a selected study units in each cluster.

Other variation that can be introduced by the subject is having a large non response. 

Many measures were taken to minimize non response in the study. Interviews were 

conducted at times convenient to the participants. Further data collection and 

anthropometric measurements were carried out in the participant’s home and privacy 

and confidentiality was secured. Personal identification data such as name, address was 

not taken .Assistance of the public health midwife was obtained in identifying the index 

household and this increased the corporation o f participants.

Steps to minimize the variation due to instrument

Nutrition Literacy test was validated prior to use and validity and reliability o f the test 

to assess nutrition literacy was confirmed.

Questionnaire to gather information on correlates was designed in such a way that it 

include more operational and clear variables. Pretesting of the questionnaire was also 

done. Content validity and reliability o f the important questions were assessed and was 

found to be valid and reliable.

Weighing scales were calibrated before use for anthropometry measurements and the 

measurements were performed according to an operation manual. Reliability of the 

measurements were assessed and confirmed. Weighing scale was an automated device 

and it did not vary based on the expertise of the observer.
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Steps taken to minimize variation due to interviewer/observer

Minimum possible number of data collectors were used in the study to minimize inter 

interviewer bias. Both data collectors were trained by the PI on administering the 

questionnaire as well as anthropometric measurements. In the field the data collection 

was supervised by the PI. Weighing scale was an automated device and therefore was 

not influenced by observer. Standard measurement procedures were included step by 

step in operation manuals.

3.2.2.13. Administrative and ethical considerations of component 2

Prior to data collection, permission was obtained by the Provincial Director of Health 

Servicesof the Western province, Regional Director of Health Services, of Colombo, 

and Chief Medical Officer of Health ,Colombo Municipal Council to conduct the study 

in the field.

At the onset of the study, ethical clearance was obtained from the Ethical Committee of 

the Faculty o f Medicine, Colombo. Informed and written consent was obtained from the 

study units. The objectives of the study were explained and confidentiality was assured. 

After taking the anthropometric measurement of the participant, Body Mass Index was 

calculated and a card was given as feed back to the participant and a leaflet on body 

mass index and weight control, prepared by Medical research Institute for public 

education, was given.

Data entry and analysis was done by PI. Electronic version of data base was password 

assured and the data sheets were kept under lock and key.

3.3 Component 3:

3.3.1. Designing a skill development intervention to improve nutrition literacy of 

females aged 25-45 years, implementing a cluster randomized trial to assess the 

effectiveness of the intervention.

Under this component an intervention package was designed and was implemented 

among females aged 25-45 years in Colombo district with the aim of improving
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nutrition literacy skills in them. Together with the implementation of the intervention 

package, an experimental study was conducted to assess the effectiveness of the 

intervention.

This component comprised 2 subcomponents

Sub- component 1- Designing a skill development intervention package to improve 

nutrition literacy skills of females aged 25-45 years in Colombo district.

Sub- component 2 -Implementation of acluster randomized trial to assess the 

effectiveness o f the intervention to improve nutrition literacy skills among females aged 

25-45 years of age.

3.3.1. Sub- component 1- Designing a skill development intervention package to 

improve nutrition literacy skills of females aged 25-45 years in Colombo district

This phase included development o f an intervention to improve nutrition literacy skills 

among females aged 25-45 years of age in Colombo district. In planning the 

intervention, a few preliminary steps were carried out, identifying topics for the 

intervention, identifying suitable methods for administering intervention, and 

development o f the curriculum, the lesson plans material for the administration of the 

intervention.

Step 1: In designing a skill development intervention a thorough literature search was 

done to identify evidence based literacy improvement interventions, literacy 

programmes educational curricula, that has been targeted at improving literacy skills 

of people.

Adult Literacy and Skills Training Programme (ALSTP) implemented by the Operation 

Upgrade o f South Africa (UNESCO,2012), The Mother-Child education Programmes 

implemented by the Mother -Child Education Foundation o f Turkey (UNESCO,2012) 

and many other general literacy improvement interventions coordinated by the United 

Nations Educational, scientific and cultural organization and Nutrition Literacy Tool 

kit(Colorado Department of Education, 2006), a curriculum planning tool used in 

designing curriculum to promote healthy eating along with literacy skills were found 

beneficial in the development o f the intervention.
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These interventions have used interactive and participatory approaches such as 

problem-solving, role play (simulations), drama, dance and music and story-telling and 

group discussions as teaching-learning methods. In selecting the activities to be 

performed, real-life examples has been used and discussions has been promoted during 

the sessions to identify the relevance o f the theme to their respective community and to 

improve skills in communication and comprehension. In improving numeracy skills 

same participatory approaches has been used with examples often being drawn from 

livelihood or income generation activities. Contents of the intervention have been 

planned as proactive responses to practical challenges faced by the set community and 

specifically targeted to overcome the said challenges.

In selection of the facilitators, emphasis has been placed upon of the competency in the 

subject matter as well as communication skills with adequate social and attitudinal 

maturity and being a local person who is conversant on the locally challenging issues, 

communicating languages and cultural contexts.

The nutrition literacy tool kit provides frame work for developing curriculum, 

identifying hierarchical set of skills needed to be a nutritionally literate person. These 

are obtaining knowledge on core concepts, identifying external and internal influences 

affecting dietary choices, accessing specific sources for nutrition information, develop 

effective communication tactics and strategies and decision making, self-management 

and advocacy skills to promote healthy eating.

Step 2: Designing the intervention to improve nutrition literacy, was based on the 

findings of the review of literature on successful literacy skill development 

interventions. In developing the intervention, specific attention was given to cover all 

the skills that were identified as necessary to be nutritionally literate in the development 

of the nutrition literacy test and in the nutrition literacy tool kit and special attention 

was laid on skills that were identified deficient in the component II o f the study.
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Thus the intervention aimed to develop modules aiming to improve skills related to 

accessing specific sources for nutrition information, to improve computational skills 

and making inferences from nutrition related to information, thus decision making.

Step 3: The skill development intervention was then drafted as three training modules. 

Each training module was expected to cover a selected set of learning outcomes 

(Annexure XlX.a and XlX.b).

These training modules was then discussed with experts in the field o f nutrition and 

health communication, a nutrition assistant, three nutritionists, a community physician 

and a medical officer who are involved in the field of nutrition, health education officer 

and a public health nursing sister. Opinion of the experts was obtained with regard to 

possibility o f operationalizing learning outcomes set under each skill area and 

acceptability of the proposed to the Sri Lankan context. Further opinion was taken with 

regard to possible suggestions to improve the set training modules. As the consulted 

experts were in agreement with the set skill areas and the proposed learning outcomes 

for the each skill, it was decided to proceed to the next step.

Step 4: Then for each training module under the set learning outcomes, lesson plans to 

cover each objective and teaching/discussion methods suitable for each step was 

defined. In planning the lesson plans, several activities were incorporated to cover one 

objective. In selecting the activities, special emphasis was taken to incorporate activities 

related to day today food and nutrition related activities which is familiar to majority of 

the community members. Under each activity, discussion points to be highlighted was 

also incorporated, hence facilitating the delivery of knowledge on core concepts. For 

each and every activity, teaching/leaming methods were defined ensuring participatory 

approaches such as group discussions and group activities. Communication skills were 

encouraged via within group interactive activities and competitive presentation of 

summaries o f the findings among groups.

Supplementary material to be used in the activities were selected from commonly 

available nutrition related materials in the markets, posters and printed advertisements 

in common media such as newspapers and magazines and government publications 

meant for general public.

Then opinion o f the same group o f experts involved in assessing the set skill areas and

learning outcomes was consulted with regard evaluation o f the proposed activities under
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the each objective, discussion points under the each activity, suitability o f the proposed 

teaching/learning method, and the suitability of the proposed supplementary material 

for specific activity. Hence consensus o f the experts was obtained with regard to 

adequacy and appropriateness o f the intervention, in each step, to develop the nutrition 

literacy skills of the females in 25-45 years of age.

Step 5: A facilitator to deliver the intervention package was then selected. In the 

selection of the facilitator, the competency of the facilitator in the nutrition related 

subject matter, and the experience and the expertise o f the person in communicating 

nutrition information to the general public and the and being conversant in Sinhala, 

which was the mother tongue o f the majority of the participants expected to be involved 

in the intervention.

Hence a local graduate, in food science and technology, who was practicing as a 

nutritionist as well, and able to communicate well in Sinhala, was selected as the 

facilitator for the intervention. The principal investigator trained the said facilitator on 

the contents o f the developed modules, learning outcomes for each of the module, 

activities to be performed in each module, subject matter to be delivered through each 

activity and the teaching/leaming method for each activity.

Step 5- Pilot testing

Pilot testing of the skills development intervention was conducted by among a group of 

females who volunteered to undergo training in Thimbirigasyaya GN Division which is 

outside the study area. Conducting this pilot testing also gave the opportunity for the 

selected facilitator to obtain a practical training in conducting the intervention. At the 

beginning, the objective o f the pilot test was explained to the participants. The training 

was carried out in the exact manner in which it was planned to be conducted in the 

intervention. An evaluation form was given to the participants to obtain their view 

regarding the aspects covered in the intervention, activities performed under each 

objective and the information delivered, teaching /learning methods, supplementary 

materials used, the performance of the facilitator ,the way that intervention was 

delivered to participants and the duration o f the intervention.

During the period o f pilot testing the PI noted the areas that required few modifications 

and the logistical constrains that may be encountered when intervention is actually 

carried out. The importance o f adapting measures to improve participation was also
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convinced in the pilot testing. Hence it was decided to obtain the support of the public 

health midwife in approaching the participants for the intervention.

3.3.2. Sub- component II: Implementation of acluster randomized trial to assess the 

effectiveness o f the intervention to improve nutrition literacy skills among females aged 

25-45 years o f age.

Under this subcomponent, the developed intervention was implemented and 

improvement o f the set skills was evaluated, conducting a cluster randomized trial.

It was implemented in three phases;

Phase 1-preintervention assessment with questionnaires (annexure)

Phase II- Implementation o f the intervention

Phase III- Evaluation of the intervention by post intervention assessment with 

questionnaires

3.3.2.1. Study design

A cluster randomized controlled trial was designed with separate intervention and 

control clusters, in which there were equal number of participants per cluster. In this 

design clusters were randomized to intervention and control groups. A control study 

group was selected to control for the possibility that the changes in nutrition literacy 

level were not a part of a secular trend.

Cluster randomized trials are increasingly recommended for evaluation of new health 

interventions, as it minimizes the cross contamination of the intervention compared to 

individual randomization and administrative efficiency as per time and resources. 

Blinding was not possible in this intervention study, as the intervention was in this case 

practical sessions conducted by a facilitator.
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Figure. 3.2. Schematic presentation showing the sequence of events in component.

The principal investigator decided to adapt completely randomized design in the current 

intervention study due to following reasons.

The selected clusters demonstrated some degree of homogeneity as explained earlier. 

The number of participants per cluster was expected to be equivalent in all clusters, 

hence no disparities in the clusters as per small, medium of large is expected. For 

Matched pair design, detailed information on the matching criteria, that directly affect
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the outcome, need to be considered as it aims to obtain very tight and explicit balancing 

of potentially important prognostic factors. But such information was not readily 

available for the considered clusters in the intervention. Further matched pair design has 

many practical and analytical difficulties (need o f intra-cluster correlation from 

matched- pair data), over the completely randomized design. Stratified design allocates 

two or more cluster to stratum, and then randomize. But this design has not been used 

much so far.

3.3.2.2. Study setting

Intervention was carried out in two DS divisions o f the Colombo District, namely 

Kaduwela and Kolonnawa. These DS divisions were selected due to following reasons;

a) Similarities identified as indicators of homogeneity of the communities- 

Possible indicators of the homogeneity of the populations in the two DS 

Divisions were inspected. Both these two DS divisions have majority of 

Sinhalese Buddhists population and Sinhala is the communicating language in 

majority. Literate population in both are above 90% these two areas have similar 

health care delivery mechanism and access to almost similar information 

sources.

b) Administrative feasibility of the intervention

As the two DS divisions were in close proximity, administration of the 

intervention in these two areas was found convenient for the principal 

investigator.

c) Adequacy of the possible units of randomization in these two DS divisions.

GN divisions were the units of randomization, and Kolonnawa DS division there 

were 46 GN divisions and in Kaduwela there were 57 GN divisions.This 

provided and adequate framework for selecting clusters, avoiding the risk of 

intervention contamination between adjacent areas.

3.3.2.3. Sample size

The true difference in the intervention and the control groups following the nutrition 

literacy skills development intervention had to be detected. Therefore the following 

equation was used for sample size calculation for the dichotomous variable (Pocock, 

1984)

In calculation of the sample size, in the current intervention study the principal

investigator decided the outcome of the intervention as ‘improvement in the percentage
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of participants with adequate nutrition literacy’. The adequate nutrition literacy was 

taken as the score for the nutrition literacy test, above the cut-off defined in the 

validation study.

N = [Pi(lOO-Pi) + P2(100-P2)] x f(ap)

N = Number o f participants per intervention group

Pi= Percentage of adequate nutrition literacy expected in the pre-intervention group 

(44%). This was the prevalence o f adequate nutrition literacy, obtained in the 

prevalence estimate of the component II o f this study

P2 = Percentage of adequate nutrition literacy on the which one desires to detect as 

being different from the Pi (64%)

a  = the level of significance test used for detecting an intervention difference a, 

equivalent to 

0.05.

l-p= The degree of certainty that the difference PI- P2, if  present would be

detected.(often

set at 0.90), hence P=0.1

f(aP) = 10.5 (Pocock, 1984)

The effect size for this study was taken as 20%.

N = [Pi(100-Pi) + P2OOO-P2)] xf(ap)

n = [ 44 x (100-44) + 70 x (100-30) ] x 10.5 / (64-44)2

n = 70.89

n = 70.89~ 71

Since cluster sampling was done correction for design effect was done to increase the 

precision.. Therefore the design effect for a cluster randomized trial was calculated as 

follows.
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d = l+{ ( cv+1) m-1} p (Eldridge et al,2006) 

cv= coefficient of variation

Values for the coefficient of variation, could not be found from Sri Lankan studies. 

According to Eldridge et al, 2006, the coefficient of variation calculated from several 

cluster randomized trials commonly had a value of 0.65 on average which in turn could 

result in sample size increases up to 42%. Therefore the cv for the present study was 

taken as 0.65.

m= average number of participants per cluster. The number o f participants per group, in 

the literacy interventions carried out to improve general literacy levels have been 

between 20-25 participants at a time under one facilitator. As the current study is a 

preliminary study in Sri Lanka the number o f participants per one cluster was taken as 

10, hence facilitating closer follow up.

p= rate o f homogeneity

Based on studies assessing the magnitude of intra cluster correlation coefficient for 

cluster randomized trials, on wide range of variables (Adams et al, 2004), has found 

cluster level median ICC was 0.005 with interquartile range o f 0 to 0.021.

ICC for literacy levels among diabetes patients, clustered in primary care settings, had 

been found 0.037 (Littenberg and MacLean, 2006).

Hence in the current study the value for p was taken as 0.037.

Hence the design effect was,

d =  l+{ ( cv+1) m-1} p 

= l+ { ( 0.65+1) 10-1} 0.037 

= l+{ (1.65* 9)} 0.037

==1.55

Based on the value obtained for the design effect the number of participants per group 

was calculated as follows;
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Required sample size considering the design effect N= 71 x 1.55 = 110.

Considering 5% non- response the number o f participants per one group would be 115. 

Hence it was decided to include a sample o f 115 participants in the intervention arm and 

110 participants in the control arm.

3.3.2.4. Sampling technique

Randomization o f the cases and controls is an important feature in the experimental 

studies. This was achieved through cluster randomization. In cluster randomization 

instead of individuals groups of subjects o f the study and the control groups are 

randomly assigned as a whole to either the intervention or control (Hauck et al, 1991).

3.3.2.5. Randomization of the clusters

The list o f GN divisions in the two selected DS divisions, Kolonnawa and Kaduwela 

was made. These two DS divisions comprised of 46 GN divisions 57 GN divisions 

respectively. This made a collective 103 GN divisions for randomizing into intervention 

and control groups. This list of GN divisions was given number ranging from 1 to 103. 

Then list o f random numbers was generated using the computer software, and 24 GN 

divisions were selected randomly for the study. Once each number was selected the 

location o f the GN was noted in the map, and if an adjacent GN division to a previously 

selected one was selected again, it was not taken and the next number was selected.

In allocating the intervention /control to the GN divisions, a restricted randomization 

technique was adopted to ensure equal number of intervention and control groups. 

Hence allocation o f the intervention/control was done based on random permuted 

blocks methods, which is a conventional method that ensure exactly equal treatment 

numbers at certain equally spaced points in the participant sequence.

For this purpose, selected GN divisions were then listed out in the same order of being 

selected, and consecutive two GN divisions were put to one block, and each block was 

given a number 1 to 10, using a computer generated list o f random numbers. It was 

previously determined in the allocation of the intervention/control, for numbers 1 to 5 

will be allocated intervention-control sequence and for numbers 6-10 will be allocated 

control- intervention sequence. Hence final allocation of the areas for randomization 

was as follows.(Annexure. XXXIII.);
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Intervention Group Control Group

GN Division DS division GN Division DS division

Kajugahawatta Salamulla Kolonnawa

Kolonnawa Kolonnawa Wellampitiya

Kotokawatte West Wennawatta

Asiri Uyana Nawagamuwa

Dedigamuwa Oruwala

Hewagama Pothuarawa

Hokandara East Rajamalwatta

Kalapaluwawa Kaduwela Thalahena South Kaduwela

Malabe North Thalangama North A

Pahala Bomiriya Welivita

Welihinda Wellangiriya

Welipillewa W ickramasinghapura

3.3.2.6 .Selection of the participants, within the cluster, for the intervention and 

control groups.

The map o f the GN division was taken and then a transparent paper with 20 marked 

random spots was taken. From a list o f random generated numbers, 20 places were 

identified in the selected GN divisions for selecting participants for the intervention. 

Criteria for the selection of the participants were set as follows;

i. Being a volunteer female o f 25-45 years age category

ii. Being able to communicate well in Sinhala(read and write), as the 

communication language itself will affect the outcome o f the intervention and 

the proposed intervention was carried out in the Sinhala medium

iii. Permanent resident in an selected location, hence facilitating the subsequent 

follow up and minimizing loss to follow up

iv. Being free of chronic illnesses, leading to cognitive impairment.

Participants who volunteered for the study were enrolled, by the principal investigator, 

with the assistance of the local public health midwife. In the enrolment for the study, 

they were provided with information sheets containing information on the objectives of 

the study, nature of the intervention and their rights with regard to participation and
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withdrawal (annexure). Then informed written consent of the participants was obtained. 

The nutrition literacy level of the each volunteer was assessed using the developed 

nutrition literacy test.

Subsequently the intervention group went through the intervention, and the control 

group did not receive any intervention.

33.2.7. Study instrument

The study instruments were self- administered questionnaires. This was feasible and 

effective since those who were selected for the intervention were well able to read and 

write in Sinhala.

Instrument I- consisted of basic information on socio demographic and socio economic 

data o f the respondent

Instrument II- validated nutrition literacy test in the component 1 o f this study.

33.2.8. Data Collection

33.2.8. (a) Selection of the field investigators

Field investigators who were involved in the data collection of the descriptive study 

were involved in the data collection o f the intervention study.

33.2.8. (b) Training of the field investigators

A training session was conducted by the PI during which the study design and the 

objectives were explained to the FIs. The data collection instruments were introduced. 

All questions were discussed in detail and FI were given an opportunity to clarify any 

doubts regarding contents of the instruments.

33.2.8. (c) Pre intervention collection of data

Once the clusters were selected and allocated for the intervention and control arms of 

the study, the principal investigator along with the field investigators, visited the area 

and with the assistance of the local public health midwife identified the ten volunteer 

participants for the intervention and control arms.
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Informed written consent was obtained prior to administering study instruments of the 

pre intervention assessment. Then the study instrument I was administered, which is an 

interviewer administered questionnaire on basic socio demographic and socio economic 

information and a self- administered validated nutrition Literacy test. The filled test 

questionnaire was then collected.

For the participants selected for the intervention, the tentative place and date and the 

time for the intervention was informed and feasibility of the participant to participate in 

the intervention on the said date was asked. In the selection of the date and time, special 

attention was made to select a week end or a public holiday, hence maximizing the 

participation.

3.3.2.9. Implementation of the intervention

For the implementation of the intervention, a common place within the close reach of 

the participants such as a community center within the community, or a spacious garden 

o f a volunteer participant, was selected. The place was arranged by the principal 

investigator, with the assistance of the local public health midwife, as for group of ten 

participants, 5 in one group. Each group members were seated around one table. The 

teaching learning material for the intervention were prepared by the principal 

investigator, with the assistance of a nutrition assistant, health education officer and a 

public health nursing sister, was taken to the session by the principal investigator and 

the session was facilitated by the previously selected graduate in food science and 

technology who was involved in the pilot study as well.

On the first session o f the intervention, basic introduction of the aim o f the intervention 

study was explained to the participants, and the proposed content of the subject matter 

was outlined (annexure XlX.b). Then the resource personnel involved in the study was 

introduced to the participants and self-introduction o f the participants was done.

The proceeding to the intervention proper, activities related to fulfilling objectives 

related to improving skills related to identifying external and internal influences 

affecting dietary choices, accessing specific sources for nutrition information were 

covered in the first session. There was a break of fifteen minute with in the session and 

a discussion session o f 15 to 20 minutes at the end of each session summarizing the
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points o f the session and clarifying the questions o f the participants. As an incentive for 

the participation Rs 100/= was given at the end of the session.

The second session was conducted within two weeks following the first session. In the 

start of the second session the discussion points covered in the first session was 

summarized, facilitating recall o f the content and then activities related to decision 

making and self-management promote healthy eating were covered. There was a break 

o f fifteen minute with in the session and a discussion session o f 15 to 20 minutes at the 

end of each session summarizing the points of the session and clarifying the questions 

o f the participants. As an incentive for the participation Rs 100/= was given at the end 

of the session.

3.3.2.10. Evaluationof the effectiveness of the intervention

3.3.2.10. (a) Post intervention data collection

The participants o f the intervention group were evaluated following completion 6 

months o f the second session o f the intervention, using the same nutrition literacy test. 

The control group was also evaluated at the same intervals following administration of 

the initial nutrition literacy test, and at the end o f the second evaluation, their body mass 

index was measured, and a feedback was given.

3.3.2.11. Data entry and analysis

Data entry was similar to that described in the cross sectional component. Data were 

analysed using SPSS Version 16 software package. Descriptive analysis of the 

intervention component was similar to the cross sectional component.

Pre intervention basic socio demographic data of the study and control groups were 

compared to assess comparability of the two groups.

Analysis consisted o f individual level and cluster level analysis 

For individual level analysis,

* The nutrition literacy levels of the intervention and control groups were 

compared with chi square test to assess the comparability o f the two 

groups.

* In the assessment of the effectiveness of the intervention, the number of

participants in the intervention group was assessed for the pre and post
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intervention difference in the inadequate nutrition literacy level using chi 

square test. The same assessment was done for the control group as well.

* Then the difference in the nutrition literacy levels o f the post assessment 

in the intervention and control group was done to check whether the 

difference was significant.

* Subsequently in the intervention group, pre and post assessment 

difference was evaluated based on the varying socio demographic 

variable, to assess whether outcome differs based on the differing socio 

demographic characteristics.

For cluster level analysis (Allan and Donnar (2000)).

The proportion o f participants in the each cluster with inadequate level 

of nutrition literacy was assessed in the intervention and control groups.

* Then the comparison was made on level o f inadequate nutrition literacy 

in the intervention and control, using the Mann whiteny U test

* In the assessment o f the effectiveness of the intervention, the number of 

participants with inadequate nutrition literacy in each cluster, in the pre 

intervention assessment and post intervention assessment was assessed 

and compared using the Wilcoxon signed rank test. The same evaluation 

was done for the control group as well.

* Then the the number o f participants with inadequate nutrition literacy in 

each cluster in post intervention assessment, was assessed for the 

intervention and control cluster and compared with Mann whiteny U test.

Compliance with the intervention was assessed using participation rates in the pre and

post assessments by the participants in the intervention and control groups and the self­

reported measures adopted in the food and nutrition behaviour by the study participants.

3.3.2.12. Quality of Data

a) . Measures to improve quality of data

The following methods were used to improve the quality of data.

b) .During development of the modules
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A team of experience professionals on the relevant fields were used as resource 

personnel. The modules were made simple, self-explanatory and presented in a user 

friendly manner. Data collection tools and the modules were pretested in order to 

identify and rectify any deficiencies.

c) .During the baseline survey

Pre intern medical graduates were employed and they were trained in in order to 

maintain the uniformity in conducting the study. Data collection was carried out within 

the shortest possible period to minimize cross contamination.

The questionnaires were not lengthy and it was made simple. This ensured easy 

answering.

The study instruments were self-administered questionnaires and they were worded in 

simple language to prevent ambiguity. As this was a self-administered questionnaire, 

the respondents were more likely to answer honestly.Socio demographic questions were 

asked initially to make the respondent be at ease and the questions on nutrition literacy 

assessment was administered afterwards.

PI kept close inspection of the data collection.PI visited almost all intervention and 

control clusters during the interviews.

Questionnaires were again checked by the PI for missing items.

d) . During the implementation of the intervention and post intervention 

assessment

Pre testing o f the draft modules were done to ensure that all participants were able to 

comprehend and use the modules. Distributing the self-learning modules by visiting the 

branches and collecting the answers for the modules each week ensured compliance. 

Organizing the intervention sessions was done in the week ends and public holidays to 

increase the compliance. The contact information o f the study participants were 

gathered and carefully preserved to minimize loss to follow up. In addition they were 

told to inform the PI in case of change of contact address.

The same study instruments were used in both pre and post intervention assessments.PI 

entered the data and rechecking and cross checking was done was done following data 

entry. Any inconsistent or missing responses were traced back to the questionnaires and 

re- corrected.
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Reliability and validity of data

The selected nutrition literacy test used in this component was validated for assessment 

of nutrition literacy o f females in 25 to 45 years age group and it had good internal 

consistency.

3.3.3. Ethical considerations

Ethical clearance for the study was obtained from the Ethics review committee o f the 

Faculty o f Medicine, University o f Colombo and the trial was registered in the Sri 

Lanka clinical Trials Registry.

In obtaining the consent from the participants single consent design was used where 

consent was taken sequent to the allocation to intervention or control groups. Hence 

these participants had option of declining from the study if they are unwilling to 

participate

At the beginning o f the intervention, participants in the intervention and control groups 

were well explained regarding the objectives of the intervention and the procedure of 

the intervention. Written informed consent was obtained from all the study participants. 

Further participants were assured that the confidentiality of the information obtained 

will be secured and measures were taken to do the same. Electronic version of the data 

base was kept password secured and the data sheets were kept under lock and key.

Participants were provided with an incentive of hundred rupees in the intervention and 

control groups for the participation in the intervention study and for the control group 

body mass index was assessed he end o f intervention and feedback was provided.
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CHAPTER 4

Results

4.1 Component 1: Development and validation of a test to assess nutrition literacy 

among females aged 25-45 years in Colombo district.

All the 150 females in the 25-45 years of age category who were invited, participated 

in the study. Thus, the response rate was 100%.

4.1.1 Background information of the validation study population

The distribution o f the basic socio-demographic features o f the validation study 

population is given below in Table 4.1.

Table 4.1: Distribution of the study sample by the basic socio-demographic

characteristics

Socio-demographic

characteristics

Number

(n=150)
Percentage

Age in completed years

25- 29 52 34.7

30- 34 43 28.7

35-39 30 20.0

40-45 25 16.7

Ethnicity

Sinhala 147 98.0

Tamil 3 2.0

Religion

Buddhism 145 96.7

Hinduism 2 1.3

Catholicism 2 1.3

Christianity 1 0.7

As shown in the Table 4.1, the validation study sample was more or less equally 

representative o f all the subcategories o f age, within the relevant age group o f 25-45
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years for whom the test is being validated. A majority of the study population were 

Sinhalese (n=147, 98%) and Buddhists (n=145, 96.7%).

Table 4.2 shows the distribution of the validation study sample by the basic socio­

economic characteristics o f the study population.

Table 4.2: Distribution of the study sample by the basic socio-economic 

characteristics

Socio-economic characteristics
Number

(n=150)
Percentage

Highest educational level achieved

Grade 1-5 2 1.3

Grade 6-9 11 7.3

Up to G.C.E. O/L* 49 32.7

PassedG.C.E. O/L* 27 18.0

PassedG.C.E. A/L** 55 36.7

Graduate 6 4.0

Employment status

Being currently employed 46 30.7

Being previously employed 50 33.3

Not employed currently 54 36.0

*G.C.E. O/L- General Certificate of Education Ordinary Level 

** G.C.E. A/L- General Certificate o f Education Advanced Level

As shown in the Table 4.2, approximately two thirds of the sample comprised of study 

units who possessed either a highest education level of having studied up to G.C.E. 

O/L (n=49, 32.7%) or having passes G.C.E. A/L (n=55, 36.7%). When the 

employment status was considered, the validation samplewas more or less equally 

represented the three groups o f currently employed (n=46, 30.7%),previously 

employed (n=50, 33.3%) and currently not employed (n=54, 36%).

Distribution o f the validation study sample by whether they had undergone a special 

training for a duration o f one year or more in nutrition or a related field or whether
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they possess a degree in nutrition or in a field related to nutrition is shown in Table 

4.3.. .

Table 4.3: Distribution of the study sample by whether they have undergone a 

special training for a duration of one year or more in nutrition or a related field 

or whether they possess degree in nutrition or in a field related to nutrition

Special training /degree in nutrition or 

in a related field

Number Percentage

Health/ Nutrition 4 2.7

Home science 12 8.0

Other nutrition related fields 8 5.3

No training/degree 126 84.0

Total 150 100.0

Based on the above findings it could be seen that o f the total validation study sample, 

only 24(14%) have had a special training more than one year in nutrition related field 

or were in possession of a degree in a related field.

4.1.2 Results of item analysesof the draft Nutrition Literacy Test

As described in the section 3.1.2.5, in the validation study, following were the types 

of item analyses performed on the draft Nutrition Literacy Test.

4.1.2.1. Assessment o f the item-total correlation

4.1.2.2. Assessment o f the Item difficulty index

4.1.2.3. Assessment o f the Item discrimination index

4.1.2.3. Assessment of the Item discrimination index

4.1.2.4. Inspection o f the item characteristic curve

4.1.2.5. Distractor analysis

4.1.2.5. Reliability analysis
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4.1.2. L Assessment of the item -total correlation of the draft Nutrition Literacy 

Test

Results of the item-total correlation of the 30 items of the draft Nutrition Literacy 

Test is shown in the Annexure XXIV. The method planned was to eliminate any item 

if the correlation wasfound to be below 0.3, as it indicated that the item is not 

measuring the same thing as the rest of the test is trying to measure. The results show 

that all items in the test had item-total correlation equal or above 0.3.Hence, all items 

were considered valid to be retained in the draft Nutrition Literacy Test being 

validated.

4.1.2.2. Assessment of the Item difficulty index of the draft Nutrition Literacy 

Test

The distribution of the item difficulty indices of the 30 items of the draft Nutrition 

Literacy Test is shown in the Annexure XXV.

Based on the above it was evident that all the items in the draft Nutrition Literacy Test 

have an item difficulty (p value) within the acceptable rangeof 0.2-0.9. Hence, all 30 

items of the draft Nutrition Literacy Test being validated were considered to be valid 

to be retained.

4.1.2.3 Assessment of the item discrimination of the draft Nutrition Literacy Test

Results o f the assessment of the item discrimination of the draft Nutrition Literacy 

Test using point biserial correlation, is shown in the Annexure XXVI.

There were no negative values for the point biserial correlation hence it was assumed 

that there were no misleading questions. Also the values were above +0.20 for all 

items, hence all items were considered appropriate to be retained in the test.

Results o f the assessment of the item discrimination of the Nutrition Literacy test 

using item discrimination index, is shown in the Annexure XXVII.

Results o f thediscrimination index (difference in the percentages who correctly 

responded to the item between high score group and low score group), o f the all items 

were positive and it could be assumed that each item in the test discriminates in the 

same direction as the total score. It indicated that all items in the draft Nutrition
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Literacy Test demonstrated satisfactory discrimination among high and low scoring 

groups.

4.I.2.4. Inspection of the item characteristic curve of the draft Nutrition Literacy 

Test

Item characteristic curves drawn for the each item is shown in the Annexure XXVIII.

Based on the item characteristic curves, it could be seen that none of the items has flat 

curves. Also for all items, possibility o f correct response increased with increasing 

level of ability. Hence, all items in the test were considered as valid to be retained in 

the test.

4.1.2.5 Assessment of the distractors of the items of the draft Nutrition Literacy 

Test

As described in the section 3.1.2.5, following analyses was performed in the 

assessment o f the distractors.

The percentage o f participants who selected each of the response options, was 

compared in the one third of highest scores and one third of the lowest scores 

Findings o f the assessment of the distractors o f each item of the draft Nutrition 

Literacy Test, is shown in the Annexure XXIX. Based on the findings of the 

percentage o f participants who selected each of the response options it could be seen 

that all response options except the ‘don’t know’ option was selected by more than 

5% of the study participants in almost all items.

The distribution o f the percentage of participants who selected each of the response 

options, was compared in the one third of highest scores and one third of the lowest 

scores is shown in the Annexure XXIX.When response pattern for the each item was 

considered it could be seen that for each item the selection of the correct response was 

always higher among the one third of highest scores, and lower in the remaining two 

groups. The selection of the distractors was also seen higher among the one third of 

lowest scorescompared to the higher scorers. This was taken as evidence that items 

were not ambiguous or confusing.
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4.1.2.7. Reliability analyses of the draft Nutrition Literacy Test

For the assessment o f the reliability, internal consistency was assessed with KR-20 

coefficient.

4.1.2.7. a. Internal consistency with KR-20 coefficient

Following results were yielded in the assessment of the reliability with KR-20 

coefficient (Table 4.4).

Table 4.4: Distribution of KR-20 coefficient of the nutrition literacy test

KR- 20 coefficient No. of Items

0.913 30

Based on the finding it could be seen that the overall KR-20 coefficient of the draft 

Nutrition Literacy Test was 0.913. as this coefficient is greater than 0.8, this result 

indicated adequate internal consistency o f the draft Nutrition Literacy Test being 

validated which indicated that removal o f any o f the items did not improve the 

reliability o f the test to a greater extent, confirming the reliability of the existing 30 

items in the draft Nutrition Literacy Test. A detailed result of the reliability scores of 

the test if each item is deleted is shown in the Annexure XXX.

4.1.3 Assessment of the distribution of the nutrition literacy test score of the 

draft Nutrition Literacy Test

The results o f the assessment of the distribution of the nutrition literacy test scores of 

the draft Nutrition Literacy Test is shown in the Annexure XXXI.

Visual inspection o f the histogram and Q-Q plot showed that the distribution o f the 

nutrition literacy test score was non-normal and the values for the skewness and the 

kurtosis demonstrates the distribution is skewedto the right. The Shapiro-Wilk’s test 

statistic was significant, hence the null hypothesis, which assumes that the distribution 

was normal was rejected.

This indicated that the scores of the draft Nutrition Literacy Test should be considered 

as representing a skewed distribution in the analyses.
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4.1.4 Assessment of convergent validity of the draft Nutrition Literacy Test

4.1.4.1. Assessment of convergent validity based on use of print material to 

obtain general information

The results of the comparison of ever users of print material to obtain general 

information along with those who do not use, is shown below in Table 4.5.

Table 4.5: Distribution of the study sample by ever use of print material to 

obtain general information and mean rank score of draft Nutrition Literacy Test

Usage of print material 

to obtain general 

information

Number Mean Rankscore 

on draft 

Nutrition 

Literacy Test

Significance

Yes 80 90.21 Mann-Whitney

No U-1623.500

70 58.69 Z=-4.432

p<0.001

It is shown that nutrition literacy scores are high in those who use print material to 

obtain general information compared to those who do not. This difference was 

statistically significant (p<0.000). This was taken as evidence of convergent validity 

of the draft Nutrition Literacy Test being validated.

When the nutrition literacy test scores were compared with the frequency of use of 

print material to obtain general information, using Kruskal Wallis H Test following 

results were obtained (Table 4.6).
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Table 4.6: Distribution of the study sample by the frequency of use of print 

material to obtain general information andmean rank score of draft Nutrition 

Literacy Test

Frequency of usage of Number Mean Rank score Significance 

newspapers to obtain general on draft Nutrition

information Literacy Test

Not using 68 56.41

Less than once a week 14 78.75 25.814,

Once a week 31 97.27 df=4,

2-4 times per week 12 93.25 p<0.001

More than four times per week 25 90.08

When the difference between the groups who access newspapers at varying 

frequencies to obtain general information was assessed, it could be seen that the 

nutrition literacy score has gradually increased with increasing frequency of use of 

newspapers to obtain general information. This difference in the nutrition literacy test 

score was statistically significant (p<0.000).This was taken as evidence o f convergent 

validity of the draft Nutrition Literacy Test being validated.

4.1.4.2. Assessment of frequency of use of print material to obtain information 

onnutrition

Results o f the comparison of ever users of print material to obtain nutrition 

information on nutrition along with those who do not use, is shown below in Table 

4.7

71



Table 4.7: Distribution of the study sample by ever use of print material to 

obtain information on nutrition andmean rank score of draft Nutrition Literacy 

Test

Usage of print material to Number Mean Rank Significance

obtain nutrition score on draft

information Nutrition

Literacy Test

Yes 58
93.80

Mann-Whitney 

U=1606.500

No
92 63.96

Z= -4.097 

pO.OOl

It is shown that the nutrition literacy scores were high in those who use print material 

to obtain informationon nutrition compared to those who do not, and this difference 

was statistically significant (pO.OOl). This was taken as evidence of convergent 

validity of the draft Nutrition Literacy Test being validated.

When the nutrition literacy test scores were compared with the frequency of use of 

print materialto obtain informationon nutrition, using Kruskal Wallis Test following 

results were obtained (Table 4.8).

Table 4.8: Distribution of the study sample by frequency of use of newspapers to 

obtain information on nutritionandmean rank score of draft Nutrition Literacy 

Test

Frequency of usage of Number Mean Rank score Significance 

newspapers to obtain on draft Nutrition

general information Literacy Test

Not using 93 63.49

Less than once a week 5 90.60 19.45,

Once a week 28 100.00 df=4

2-4 times per week 11 88.41 p<0.001

More than four times per week 13 91.92
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When the difference between the groups who access newspapers at a varying 

frequencies to obtain informationon nutrition, was assessed it could be seen the 

nutrition literacy score has gradually increased with increasing frequency of use of 

newspapers to obtain information on nutrition. This difference in the nutrition literacy 

test score was statistically significant (p<0.001).This was taken as evidence of 

convergent validity of the draft Nutrition Literacy Test being validated.

4.I.4.3. Assessment of level of education and nutrition literacy test score

Table 4.9 shows the relationship of the education level with nutrition literacy test 

score.

Table 4.9: Distribution of the study sample by level of education andmean rank 

score of draft Nutrition Literacy Test

Education Level Number Mean Rankscore on 

draft Nutrition 

Literacy Test

Significance

Up to grade 5 2 29.75

Grade 6-9 11 44.73 **= 35.65,

Up to O/L 49 58.03 df=5

Passed O/L 27 74.41 p<0.001

Passed A/L 55 92.98

University education and higher 6 134.50

Based on the findings it could be seen that with the increasing level o f education, 

mean rank for the nutrition literacy test also had increased. This increment was 

statistically significant (p<0.000).This was also taken as evidence o f convergent 

validity of the draft Nutrition Literacy Test being validated.

4.1.5. Estimation of the suitable cut off score for the draft Nutrition Literacy Test

The plan of analysis o f nutrition literacy was to categorize the participants in to three 

groups, poor, marginal and adequate nutrition literacy groups. Hence, it was aimed to 

set two cut-off points to demarcate the three groups.
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In deciding the suitable cut off points for the nutrition literacy test, several Receiver 

Operating Curves (ROC) were drawn, using the significant differences of the 

parameters identified in the assessment of the convergent validity, i.e. education level 

and selected items which have satisfactory discrimination index with varying level of 

difficulty.

4.I.5.I. Selection of the suitable items to be considered to set cut off score for the 

draft Nutrition Literacy Testbased on item difficulty and discrimination

In the selection o f suitable items to be considered to set cut off score for the draft 

Nutrition Literacy Test, items were ranked based on their difficulty index and 

discrimination index. Two items with high discrimination index, (discrimination 

index closer to 0.6 and above), and lower difficulty index (difficulty closer to 0.8), 

were considered in the estimating cut off value for the marginal and poor group.Two 

items with high discrimination index, (discrimination index closer to 0.6 and above), 

and higher difficulty index (difficulty closer to 0.3-0.4), were considered in the 

estimating cut off value for the marginal and adequate group (Table 4.10).

Table 4.10: Theitems selected for estimation of cut-off score based on item 

difficulty index and discrimination index

Items selected Item number Item difficulty discrimination index

For the marginal and 18 0.8 0.62

poor group 3 0.61 0.73

For the marginal and 2 0.43 0.57

adequate group 25 0.51 0.63

The suitability o f the each item in deciding the cut off score was further assessed by 

the statistical significance (Tavakol and Dennik, 2011) of the difference in scores of 

the participants who had responded incorrectly and correctly to the items (Table 4.11 

and Table 4.12).
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Table 4.11: Distribution of items by significance of the mean ranks of scores, 

based on the response to the item 18 and 3 for estimation of cut-off score

Item Number Mean Rank Significance

Item 18 Correct response 

Incorrect response

120

30

88.05

25.30

Mann-Whitney 

U=294.000 

Z=- 7.076

p<0.001

Item 3 Correct response 

Incorrect response

92

58

100.48

35.87

Mann-Whitney 

U=369.500 

Z= -8.871

p<0.001

Table 4.12: Distribution of items by significance of the mean ranks of scores, 

based on the response to the item 2 and 25 for estimation of cut-off score

Item Number Mean Rank Significance

Item 2 Correct response 

Incorrect response

65

85

104.75

53.13

Mann-

WhitneyU=861.000 

Z=-7.212

p<0.001

Item 25 Correct response 

Incorrect response

77

73

102.18

47.36

Mann-Whitney 

U=56.000 

Z= -7.726

p<0.001

Tables 4.11 and 4.12 show that all the selected items were suitable in deciding the cut 

off scoresas indicated by the statistical significance of the difference in scores o f the 

participants who respond incorrectly and correctly to the item (p<0.000).
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In defining suitable cut off for the marginal and poor group, participants were 

categorized to two groups based on the dichotomous response for all three parameters. 

Then several ROC curves were drawn, based on the education level, categorized into 

two, as those who have studied up to GCE O/L as low educational level and those 

who have passed GCE OL or studied beyond that as high educational level and 

response (correct or incorrect) to item 18 and 3. The number of participants in low 

education level and incorrectly responded to both item 18 and 3 were found to be 65 

while the number o f participants in high education level and correctly responded to 

both item 18 and 3 were found to be 19. All these curves were drawn in in the same 

graph, and the cut off value for the inadequate and marginal Nutrition Literacy was 

identified.

4.I.5.2. Estimation of the cut off score for the poor and marginal Nutrition 

Literacy group.

Similarly, in defining suitable cut off for the marginal and adequate group, 

participants were categorized to two groups based on the dichotomous response for all 

three parameters. Then ROC curves were drawn, based on the education level, 

categorized into two, as those who have studied up to GCE O/L as low educational 

level and those who have passed GCE OL or studied beyond that as high educational 

level), and response (correct or incorrect) to item 18 and 3. The number of 

participants in low education level and incorrectly responded to both item 18 and 

3were found to be 65 while the number of participants in high education level and 

correctly responded to both item 18 and 3 were found to bel9. All these criteria were 

combined and deciding the point of score at which sensitivity and specificity were 

maximized.

Distribution of the ROC Curve statistics based on education level, item difficulty and 

discrimination for the item 18 and 3, for cut off score for the poor and marginal 

nutrition literacy group is shown in the Annexure XXXII.

As the area under the curve was 0.995 with 95% Confidence interval (Cl) between 0. 

986-1.004, this was considered to provide evidence for excellent discrimination.
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Based on these findings, 35.22« 35 was taken as the cut-off score for thepoor and 

marginal nutrition literacy group, with a sensitivity of 97% and a specificity of 95%.

4.1.5.3Estimation of the cut off score for the adequate and marginal Nutrition 

Literacy group

In defining suitable cut off for the marginal and adequate group, participants were 

categorized to two groups based on the dichotomous response for all three parameters. 

Then ROC curves were drawn, dividing those with a low level of education and had 

incorrectly responded to both item 2 and 25 into one side and those who were in the 

high level o f education and had correctly responded to both item 2 and 25 on the 

other. The number of participants in low education level and incorrectly responded to 

both item 2 and 25 were found to be 42 while the number of participants in high 

education level and correctly responded to both item 2 and 25 were found to be 22. 

Distribution of the ROC Curve statistics based on education level, item difficulty and 

discrimination for the item 2 and 25, for cut off score for the adequate and marginal 

nutrition literacy group is shown in the Annexure XXXII.

As the area under the curve is 0.996 with 95% Cl between 0. 986-1.006, this was 

considered to provide evidence for excellent discrimination.

Based on these findings, 66.15» 66 was taken as the cut-off score for the adequate and 

marginal nutrition literacy group, with a sensitivity of 100% and a specificity of 98%.

4.2 Component 2:

This component comprised two subcomponents.

Subcomponent 1: A descriptive cross-sectional study among females aged 25 

to 45 years to determine the prevalence of nutrition literacy

Subcomponent 2: A cross sectional analytical study to determine correlates for 

nutrition literacy among females aged 25 to 45 years in the district of 

Colombo
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Subcomponent 1: A descriptive cross-sectional study among females aged 25 to 45 

years to determine the prevalence of nutrition literacy

For assessment o f the prevalence of nutrition literacy, a sample o f 1290 females aged 

25-45 years representing all the secretariat divisions in the Colombo district was 

selected. Out of the 1290 eligible study units selected to be included in the study, 70 

could not be contacted even after three visits to the househol. Thus, sample of 1220 

females aged 25-45 years were included in the study was 1220, giving a response rate 

o f 94.5%.

4.2.1. Background characteristics of the study population

4.2.1.1 Basic characteristics of the study population

Table 4.13 shows the basic socio-demographic characteristics of study population.

Table 4.13: Distribution of the study populationby the basic socio-demographic 

characteristics

Socio-demographic characteristics Number

(n-1220)

Percentage

Age in completed years

25- 29 541 44.3

30- 34 314 25.7

35-39 219 18.0

40-45 146 12.0

Ethnicity

Sinhala 1031 84.5

Tamil 62 5.1

Muslim 116 9.5

Other
11

0.9

Religion

Buddhism 977 80.0
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Hinduism 39 3.2

Catholicism 68 5.6

Christianity 24 2.0

Islam 110 9.0

other 2 0.2

Marital Status

Married 1132 92.8

Unmarried 74 6.1

Separated 6 0.5

Widow 5 0.4

Divorced 3 0.2

As shown in Table 4.13, a majority of the study units were in age category o f 25-29 

years (n=541, 44.3%). A large majority were Sinhalese (n=1031, 84.5%) and 

Buddhists (n=977, 80.0%). A majority o f the study sample were married (n=l 132, 

92.8%).

Features related to basic socio-economic characteristics of the study population is 

shown in Table 4.14 a and Table 4.14 b.

Table 4.14a: Distribution of the studypopulation by thebasic socio-economic 

characteristics

Socio-demographic characteristics Number (n=1220) Percentage 

Highest educational level achieved

Grade 1-5 

Grade 6-9 

Up to G.C.E. O/L*

PassedG.C.E. O/L*

PassedG.C.E. A/L**

Graduate 29

Employed at the time of the study

yes 251 20.6

no 969 79.4

57 4.7

179 14.7

457 37.5

204 16.7

294 24.1

2.4
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Monthly household income in Rs.

<9000 27 2.2

9000-18999 202 16.6

19000-28999 226 18.5

29,000-38,999 138 11.3

39000-48,999 32 2.6

>49, 000 46 3.8

Wealth Quintile

Lowest 245 20.1

Second 255 20.9

Middle 247 20.2

Forth 298 24.4

Highest 175 14.3

*G.C.E. 0/L- General Certificate o f Education Ordinary Level 

** G.C.E. A/L- General Certificate o f Education Advanced Level 

As shown in the Table 4.14a, amajority (n=457, 37.5%) were educated up to G.C.E. 

O/L and a considerable number (n=294, 24.1%) had passed G.C.E. A/L .Off the total 

study population, only one fifth (n=251, 20.6%) were employed.

In the monthly household income group, approximately hlf (n=566, 46.4%) were in 

the monthly income categories of rs. 9000 to 38,999. The distribution of the 

population in the first three wealth quintiles were nearly equal and was approximately 

20% .

The distribution of the study population by items included in the standard of living 

index in the study population is described in detail in the Annexure XXXIIIa. 

Summary of the categorization o f the study population based on the score obtained for 

the standard living index is given in the Table 4.14b.

Table 4.14b: Distribution of the study population by standard of living index

Item Number Percentage

Standard of living index

High 51 4.18

Medium 1122 91.97
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Total

low 47

1220

3.85

100.0

Of those participants, a majority (n=1122, 91.97%) belonged to medium standard of 

living category.

4.2.1.2 Basic reproductive health related characteristics of the study population

Distribution o f the study population by reproductive health related details is shown in 

the Table 4.15.

Table 4.15: Distribution of the study population by reproductive health related 

details

Reproductive health related detail Number (n=1220) Percentage

Having children

Yes 1076 88.2

No 144 11.8

Number o f children

No children 145 11.9

One child 425 34.8

2-3 children 628 51.5

>4 children 22 1.8

Number o f children one year and below

No children 983 80.5

One child 235 19.3

Two children 2 0.2

Number o f  children >1 year and < 5 years

No children 541 44.3

One child 622 51.0

Two children 54 4.4

Three children 3 0.2

Number o f children > 5 years

No children 690 56.6

One child 298 24.4
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Two children 

Three children

181

51

14.8

4.2

Being currently pregnant

Yes 95 7.8

No 1125 92.2

Currently breast feeding

Yes 576 47.2

No 644 52.8

A majority had children (n=1076, 88.2%). A total of 237(19.3%) had at least one 

child below one year and 679 (55.7%) had one or more children between 1 to 5 years. 

Out of the total study population, 95(7.8%) were pregnant at the time of survey, and 

576(47.2%) were breast feeding at the time of the survey.

4.2.1.3 Diet related disease characteristics of the study population

Distribution of the study population by selected non-communicable diseases needing 

dietary interventions and the risk factor for NCD, Hypercholesterolaemia, needing 

dietary interventions in the study population is shown in the Table 4.16.

Table 4.16: Distribution of the study population by selected non-communicable 

diseases needing dietary interventions and the risk factor for NCD, 

Hypercholesterolaemia, needing dietary interventions in the study population

Non-communicable disease Number

(n=1220)

Percentage

Diabetes

Yes 103 8.4

No 1117 91.6

Hypertension

Yes 78 6.4

No 1142 93.6
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Cancers

Yes

No

9

1211

0.7

99.3

Heart Disease

Yes 19 1.6

No 1201 98.4

Other

Yes 17 1.4

No 1203 98.6

any one more NCD

Yes 210 17.2

No 1010 82.8

Hypercholesterolemia

Yes 24 2.0

No 1196 98.0

Self-reports showed that of the study population, 103(8.4%) had diabetes and 

78(6.4%) had hypertension. Of the total study population 210(17.2%) had at least one 

NCD needing dietary interventions.Of the study population 24(2.0%) reported that 

they had hypercholesterolemia.

4.2. Prevalence of nutrition literacy among females aged 25-45 years in Colombo 

district

In the assessment o f the prevalence o f nutrition literacy among the females aged 25­

45 years in Colombo district, the females were divided in to three groups based on 

their nutrition literacy levels, based on the scores they obtained for the validated 

Nutrition Literacy Test. The categorization.

Nutrition literacy test score of equal or below 35 was taken as poor nutrition literacy. 

The test score o f above 35 and equal or below 66 was taken as marginal nutrition 

literacy level and score o f above 66 was taken as adequate nutrition literacy.
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Prevalence estimates for the each of these levels o f nutrition literacy level among the 

study population.is shown below in the Table 4.17.

Table 4.17: Distribution of the study population by prevalence of varying 

nutrition literacy level

Nutrition Literacy level Number Percentage Confidence Interval 

Lower % Upper %

Poor 14.54 14.65 14.54 14.65

Marginal 41.06 41.14 41.06 41.14

Adequate 44.26 44.34 44.26 44.34

Total 1220 100.0

The prevalence o f adequate nutritional level 44.3% (95% Cl 44.26-44.34)and 

marginal nutrition level 41.1% (95% Cl 41.06-41.14). The lowest prevalence was 

seen in the category of poor nutrition literacy (14.6% (95% Cl 14.54-14.65)

The measures o f central tendency and dispersion in the nutrition literacy test score, is 

given in the Annexure XXXIII.

The descriptive statistics of the Nutrition Literacy Test scores within each nutrition 

literacy category is shown in the Table 4.18.

Table 4.18: Distribution of descriptive statistics of the nutrition literacy test 

scores of each nutrition literacy category

Nutrition Literacy level Mean Score( SD) Median

Poor 16.36(±12.88) 18.72

Marginal 54.29 (±8.43) 55.58

Adequate 80.54 (±8.14) 80.72
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It is shown that the mean score for the inadequate nutrition literacy group was 

16.36(SD=+12.88), whereas for the marginal and adequate groups it was 54.29 

(SD=+8.43) and 80.54 (SD=+8.14), respectively. The dispersion of scores within the 

categories o f marginal (SD=+8.43) and adequate (SD=+8.14)were similar.

Comparison o f the Nutrition Literacy Test scores o f the study units in the three levels 

o f nutrition literacy, using Kruskal-Wallis test is shown in the Table 4.19.

Table. 4.19: Comparison of the Nutrition Literacy test scores of the study units 

in the three levels of nutrition literacy

Nutrition Literacy level Number Mean Rank Significance

Poor 178 89.50 / =  1024.611

Marginal 501 429.00 df=2,

Adequate 541 950.00 pO.001

Nutritional Literacy Test scores of the study units of the three levels of nutrition 

literacy were found to be significantly different (pO.OOO).

The Nutrition Literacy Test assessed the following five major skills

1. Ability to identify nutrition related text.

2. Ability to comprehend nutrition related text.

3. Interpreting nutrition related information and data presented in the form of 

tables, charts, pictures, symbols and maps.

4. Completing nutrition related computations.

5. Making nutrition related inferences based on the information presented.

A comparison of the mean score obtained for each of the skill by the study units in 

differentlevels o f nutrition literacy is shown in the Tables 4.20 to 4.24 and the 

significance o f difference between three groups was assessed using the Kruskal- 

Wallis test.
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Table 4.20: Comparison of the mean scores obtained for the skill of identifying 

nutrition related text by the study units in different levels of nutrition literacy

Nutrition Literacy level Number (n=1220) Mean Rank Significance

Poor 178 161.44 X*= 538.09
Marginal 501 570.99 df=2,

Adequate 541 794.84 p<0.001

The results shows that the study units in different levels of nutrition literacy had 

performed significantly differently (p<0.001) in the skill of identifying nutrition 

related text. The study units in the poor nutrition level had performed worst while the 

study units in the adequate nutrition level have performed best.

Table 4.21: Comparison of the mean scores obtained for the skill of 

comprehending nutrition related text by the study units in different levels of 

nutrition literacy

Nutrition Literacy level Number (n=1220) Mean Rank Significance

Poor 178 194.18 / =  564.24

Marginal 501 498.89 df=2,

Adequate 541 850.83 p<0 .001

The study units in the poor nutrition level had performed worst in the skill of 

comprehending nutrition related text while the study units in the adequate nutrition 

level have performed best. The performance of the study units in different levels of 

nutrition literacy was significantly differently (p<0.001) in the skill of comprehending 

nutrition related text.
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Table 4.22: Comparison of the mean scores obtained for the skill of interpreting 

nutrition related information and data in the form of tables ,charts, pictures, 

symbols and maps by the study units in different levels of nutrition literacy

Nutrition Literacy level Number (n==1220) Mean Rank Significance

Poor 178 129.54 / =  658.57

Marginal 501 514.37 df=2,

Adequate 541 857.76 pO.OOl

The results shows that the study units in different levels of nutrition literacy had 

performed significantly differently (pO.OOl) in the skill of interpreting nutrition 

related information and data in the form of tables, charts, pictures, symbols and maps. 

The study units in the poor nutrition level had performed worst while the study units 

in the adequate nutrition level have performed best.

Table 4.23: Comparison of the mean scores obtained for the skill of completing 

nutrition related computationsby the study units in different levels of nutrition 

literacy

Nutrition Literacy level Number (n=1220) Mean Rank Significance

Poor 178 164.00 / =  693.40

Marginal 501 480.12 df=2,

Adequate 541 878.14 pO.OOl

The study units in the poor nutrition level had performed worst in the skill of 

completing nutrition related computations while the study units in the adequate 

nutrition level have performed best. The results shows that the study units in different 

levels of nutrition literacy had performed significantly differently (p<0.001) in the 

skill o f comprehending nutrition related text.
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Table 4.24: Comparison of the mean scores obtained for the skill of making 

nutrition related inferences based on the information presentedby the study units 

in different levels of nutrition literacy

Nutrition Literacy level Number (n==1220) Mean Rank Significance

Poor 178 165.44 / =  714.80

Marginal 501 471.53 df=2,

Adequate 541 885.63 pO.OOl

The results shows that the study units in different levels of nutrition literacy had 

performed significantly differently (p<0.001) in the skill of making nutrition related 

inferences based on the information presented. The study units in the poor nutrition 

level had performed worst while the study units in the adequate nutrition level have 

performed best.

Prevalence o f nutrition literacy disaggregated based on selected socio-demographic 

and socio-economic characteristics was also performedand the results are shown in 

Tables 4.25 to 4. 28.

Table 4.25:.Distribution of the study population by prevalence of nutrition 

literacy level and age

Age Nutrition literacy Level Total

category Poor Marginal Adequate

No. % No. % No. % No. %

25-29 years 71 13.2 219 40.7 248 46.1 538 100

30-34 years 53 16.8 132 41.8 131 41.5 316 100

35-39 years 32 14.6 91 41.6 96 43.8 219 100

40-45 years 24 16.3 57 38.8 66 44.9 147 100

Total 180 14.8 499 40.9 541 44.4 1220 100
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The prevalence o f the each of the nutrition literacy level, did not vary greatly among 

the study population of different age categories as shown in the Table 4.25.

As the representation of the study sample varied among the age categories, age 

adjusted prevalence was calculated. In calculation of the age adjusted prevalence the 

marginal and the poor nutrition literacy levels were amalgamated and the group was 

renamed as ’inadequate nutrition literacy’.Age adjusted prevalence of the inadequate 

nutrition literacy is shown in Table 4.26.

Table 4.26: Age adjusted prevalence of the inadequate nutrition literacy

Age category Prevalence of inadequate Age adjusted prevalence of

nutrition literacy inadequate nutrition

No. % literacy

25-29 290 53.8 26.1

30-34 58.9 25.9

35-39 56.2 23.4

40-45 81 54.8 24.6

Total 679 55.7

The age adjusted prevalence of inadequate nutrition literacy, was shown to be the 

highest in the 25-29 years age category (26.1%), and lowest in the 35-39 years age 

category (23.4%).

Table 4.27: Distribution of the study population by prevalence of nutrition 

literacy level and ethnicity

Ethnicity Nutrition literacy Level Total

Poor Marginal Adequate

No. % No. % No. % No. %

Sinhalese 121 12.0 428 42.3 462 45.7 1011 100

Non Sinhalese* 59 28.2 71 34.0 79 37.8 209 100

Total 180 14.8 499 40.9 541 44.3 1220 100

*ethnicities other than Sinhalese were amalgamated as non -Sinhalese;
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The Table 4.27 shows a disparity in the nutrition literacy levels o f the study 

population based on ethnicities. Among the Sinhalese population, prevalence of 

adequate nutrition literacy was 45.7% where as it was 37.8% among the non­

sinhalese.

Considering the difference of the representation o f ethnic groups in the sample to the 

population structure of the Colombo district, adjusted prevalence for the ethnicity was 

calculated. In calculation of the ethnicity adjusted prevalence the marginal and the 

poor nutrition literacy levels were amalgamated and the group was renamed as 

’inadequate nutrition literacy’. In calculating the adjusted prevalence, the prevalence 

of Sinhalese population in the district o f Colombo was taken as 76.6% (Dept, of 

Census and Statistics, 2001). Ethnicity adjusted prevalence of the inadequate 

nutrition literacy is shown in Table 4.28.

Table 4.28: Ethnicity adjusted prevalence of the inadequate nutrition literacy

Ethnicity Prevalence of inadequate 

nutrition literacy

adjusted prevalence of 

inadequate nutrition 

literacy

No. %

Sinhalese 549 54.3 51.8%

Non Sinhalese 130 62.2 48.2%

Total

Based on the adjusted prevalence inadequate nutrition literacy was higher in the 

Sinhalese (51.80%) population compared to non-Sinhalese (48.2%).
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Table 4.29: Distribution of the study population by prevalence of nutrition 

literacy level and education level

Highest Nutrition literacy Level Total

education Poor Marginal Adequate

level No. % No. % No. % No. %

Grade 1-5
28 49.1 21 36.9 8 14.0 57 100.0

Grade 6-9
47 26.3 78 43.6 54 30.1 179 100.0

Up to G.C.E.

O/L*
67 14.7 233 50.0 157 34.3 457 100.0

Passed 

G.C.E. O/L* 

Passed

16 17.9 79 38.7 109 53.4 204 100.0

G.C.E. 17 5.8 87 29.6 190 64.6 294 100.0

A/L**

Graduate
1

3.5 5 17.2 23 79.3 29 100.0

Total
180 14.8 499 40.9 541 44.3 1220 100.0

*G.C.E. O/L- General Certificate of Education Ordinary Level 

** G.C.E. A/L- General Certificate of Education Advanced Level

Above results clearly indicate that the prevalence of adequate nutrition literacy level 

gradually increases with the increasing level of education and the prevalence of poor 

and marginal nutrition level decreases with increasing education level.
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Table 4.30: Distribution of the study population by prevalence of nutrition 

literacy level and wealth quintile

Wealth Nutrition literacy Level Total

Quintile

Poor Marginal Adequate

No. % No. % No. % No. %

Lowest 71 28.9 104 42.5 70 28.6 245 100

Second 30 11.8 111 43.5 114 44.7 255 100

Middle 38 15.4 92 37.3 117 47.3 247 100

Forth 26 8.7 129 43.3 143 48.0 298 100

Highest 15 8.6 63 36.0 97 55.4 175 100

Total 180 14.7 499 40.9 541 44.4 1220 100

The prevalence of adequate nutrition literacy level gradually increases with the 

increasing wealth quintile and the prevalence of poor nutrition level decreases with 

increasing wealth quintile.

4.3 Correlates of nutrition literacy among females aged 25-45 years in Colombo 

district

For the assessment of the correlates o f nutrition literacy, the participants in the poor 

and marginal nutrition literacy groups were taken together and considered as 

inadequate nutrition literacy group. Correlates for inadequate nutrition literacy were 

identified in comparison with adequate nutrition literacy using bivariate analyses..

4.3.1. Socio demographic correlates of nutrition literacy

Table 4.31 shows the distribution of the nutrition literacy level by socio-demographic 

correlates.
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Table 4.31: Distribution of the nutrition literacy level by socio-demographic 

correlates

Socio-demographic

characteristics

Nutrition literacy level

Inadequate Adequate 

No. (%) No. (%)

significance

Age category

Less than or equal to 35 years 491 (74.1%) 392 (75.1%) / =  0.166,

Above 35 years* 172 (25.9%) 130 (24.9%) df=l, p=0.684 

OR= 0.95 

(95% CIO.73-1.23)

Ethnicity

Non- Sinhalese 

Being Sinhalese*

130(19.2%) 

549 (80.9%)

79 (14.6%) 

462 (85.4%)

/ =  4.424, 

df=l, p=0.037 

OR= 1.38

(95% Cl 1.02- 1.88)

Religion / =  0.099,

Being Buddhist 508 (74.8%) 409 (75.6%) df=l, p=0.753 

OR=0 .95

Other Religion* 171 (25.2%) 132 (24.4%) (95% Cl 0.73-1.24)

Marital status

Being Married 630 (92.8%) 503 (93.0%) / =  0.017, 

df=l, p=0.897

Being unmarried /widow* 49 (7.2%) 38(7.1%) OR= 1.03

(95% Cl 0.66-1.59)

Having Children
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Yes 609 (89.7%) 467 (86.3%) ,
r  = 3.262,

df=T, p=0.897
No* 70(10.3%) 74(13.7%) 0 R= 1 37

(95% Cl 0.97-1.95)

Being pregnant at the time of the study

Yes

No*

58(8.5%) 504(93.2%) ^ =  1.227,

df=l,p=0.271

621(91.5%) 37(6.8%) OR= 1.27

(95% Cl 0.82-1.95)

* Reference level

Out o f the socio-demographic factors only the ethnicity,being a-non- Sinhalese was 

found to be a significant correlate of inadequate nutrition literacy (OR= 1.38 (95% Cl 

1.02- 1.88)).

4.3.2 Socio economic correlates of nutrition literacy

Distribution o f the nutrition literacy level by socio-demographic correlates is shown 

in Table 4.32.

Table 4.32: Distribution of the nutrition literacy level by socio-demographic 

correlates

Nutrition literacy level

Socio economic

characteristics Inadequate Adequate significance

No. (%) No. (%)

Level of education

Below G.C. 

education

E. A/L**
569 (83.8%)

/ =  83.335,
328 (60.6%)

df=l, p<0.001
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Passed G.C.E. A/L** 

above*

and
110(16.2%) 213 (39.4%)

OR= 3.35

(95% Cl 2.57-4.38)

Being employed

No 573 (84.4%) 396 (73.2%) / =  22.95,

Yes*

106(15.6%) 145 (26.8%)

df=l,p<0.001 

OR= 1.97 

(95% Cl 1.49-2.62)

Wealth quintiles

Wealth quintile 1-3

446 (65.7%) 301 (55.6%)

**= 12.786, 

df=l, p<0.001

Wealth quintile 4-5* 233 (34.3%) 240 (44.4%) OR= 1.52 

(95% Cl 1.21-1.92)

Standard of living Index

Low or medium 657 (96.8%) 512 (94.6%) / =  3.352,

df=l, p=0.069

High* 22 (3.2%) 29 (5.4%) OR= 1.69

(95% Cl 0 .96-2.97)

* Reference level

** G.C.E. A/L- General Certificate o f Education Advanced Level

A low education level below G.C.E. A/L (OR— 3.35 (95% Cl 2.57-4.38)), participant 

being unemployed (OR= 1.97 (95% Cl 1.49-2.62)), being in the low wealth quintiles 

(OR= 1.52 (95% Cl 1.21-1.92)) were significant correlates of inadequate nutrition 

literacy among 25-45 year old females.
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4.3.3 Diet related disease characteristics as correlates of nutrition literacy

Distribution o f the nutrition literacy level by whether the participant is having a non­

communicable disease which need dietary interventions, as correlates of nutrition 

literacy is shown in Table 4.33.

Table 4.33: Distribution of the nutrition literacy level by whether the participant 

is having a non-communicable disease which need dietary interventions, as 

correlates of nutrition literacy

Participant Nutrition literacy level

having a NCD Inadequate Adequate nificance

No. (%) No. (%)

Yes 158 (23.3%) 121 (22.4%) X2̂  0.140,

No* 521 (76.7%) 420 (77.6%) df=l, p=0.709

Total 679(100%) 541 (100%) O R - 1.05

(95% Cl 0.80-1.37)

* Reference level

Having a non-communicable diseasewas not a significant correlate o f nutrition 

literacy (OR= 1.05(95% Cl 0 .80-1.37)).

4.3.4. Diet related disease characteristics of the families of the study population 

as correlates of nutrition literacy

Table 4.34 shows the distribution o f the nutrition levels by whether a parent or a 

sibling o f the study unit having a non-communicable disease which need dietary 

interventions, as acorrelate of nutrition literacy.
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Table 4.34: Distribution of the nutrition literacy level by whether a parent or a 

sibling of the study unit is having a non-communicable disease which need 

dietary interventions, as a correlateof nutrition literacy

Parent or a Nutrition literacy level

sibling of the significance

participant Inadequate Adequate

having a NCD No. (%) No. (%)

Yes 294 (43.3%) 295 (54.5%) / =  15.231,

No* 385 (56.7%) 246 (45.5%) df=l, p<0.001

Total
O R - 1.57

679 (100%) 541 (100%) (95% Cl 1.25-1.97)

* Reference level

Parent or a sibling having a non-communicable disease, which need dietary 

interventions, was a significant correlate o f inadequate nutrition literacy level 

(OR=l.57(95% Cl 1.25-1.97)).

Table 4.35shows the distribution of the nutrition levels by whether any member in the 

household of the study unit having a non-communicable disease which need dietary 

interventions, as acorrelate o f nutrition literacy.
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Table 4.35: Distribution of the nutrition literacy level by whether a household 

member of the study unit is having a non-communicable disease which need 

dietary interventions, as a correlateof nutrition literacy

Household Nutrition literacy level

member of the

study unit is Inadequate

having a NCD No. (%)

Adequate 

No. (%)

significance

No 493 (72.6%) 355 (65.6%) / =  15.231,

Yes* 186 (27.4%) 186 (34.4%)
df=l, p<0.001 

OR=1.38

Total 679 (100%) 541 (100%) (95% Cl 1.08-1.77)

* Reference level

Not having a household member of the study unit not having a non-communicable 

disease, which need dietary interventions, was a significant correlate o f inadequate 

nutrition literacy level (OR= 1.38(95% Cl 1.08-1.77)).

4.3.5 Involvement of the study population in household food related activities as 

correlates of nutritional literacy

The distribution o f nutrition literacy level by whether the study unit is involved in 

household food related activities as correlates o f nutritional literacy is shown in Table 

4.36.

Table 4.36: Distribution of nutrition literacy level by whether the study unit is 

involved in household food related activities as correlates of nutritional literacy

Involvement in Nutrition literacy level significance

household

food related Inadequate Adequate

activities No. (%) No. (%)

98



involvement in household food purchasing by the participant

Four or more

days per week 353 (52.0%) 219 (40.5%)

/ =  16.06, 

df=l, p<0.001 

OR=1.59

Less than 4 326 (48.0%) 

days perweek*

322 (59.5%) (95% Cl 1.26-2.00)

Involvement in household food decision making

Four or more
347 (51.1%)

days per week
207 (38.3%)

/ =  20.128, 

df=l, p<0.001

Less than 4
332 (48.9%)

days perweek*
334 (61.7%)

OR=1.68

(95% Cl 1.34-2.12)

* Reference level

Based on the above findings, involvement in household food purchasing for more 

than 4 days per week (OR=l.59(95% Cl 1.26-2.00)) and involvement in household 

cooking for more than 4 days per week (OR=l.68(95% Cl 1.34-2.12)) were 

significant correlates o f inadequate nutrition literacy.

Table 4.37 shows the distribution of nutrition literacy level by the pattern of 

consumption of main meals from an outside during a typical week as correlates of 

nutritional literacy.
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Table 4.37: Distribution of nutrition literacy level by the pattern of consumption 

of main meals from an outside as correlates of nutritional literacy

consumption of main ]\utrjtion literacy level
meals from an outside ~—  -------------- —-------;------------------------------- significance

Inadequate Adequate

No. (%) No. (%)

consumption of at least one main meal from an outside restaurant

Four or more days
72 (10.6%)

during a typical week

Less than 4 days 

during a typical r
607 (89.4%)

week*

11 (2.0%) 

530 (98.0%)

X*= 39.704, 

df=l, p<0.001 

OR=5.71

(95% Cl 2.99-10.89)

consumption of all three main meals from an outside restaurant

Four or more days 35 (5.2%) 8(1.5%) / =  13.13,

during a typical week df=l, p=0.001

Less than 4 days 644 (94.9%) 533 (98.5%) OR=3.62

during a typical week* (95% Cl 1.66-7.87)

Reference level

Consuming at least one main meal from an outside restaurant more than 4 days per 

week (OR=5.71 (95% CI2.99-10.89)) and consuming of all three main meals from an 

outside more than 4 days per week(OR=3.62(95% Cl 1.66-7.87)) were significant 

correlates o f inadequate nutrition literacy.

4.3.6. Education and training on nutrition and related subjects among the study 

population as correlates of nutrition literacy

Table 4.38 shows the distribution of nutrition literacy level by whether the participant 

had received formal education on nutrition related fields as correlates of nutritional 

literacy.
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Table 4.38: Distribution of nutrition literacy level by whether the participant 

received of formal education on nutrition related fields as correlates of 

nutritional literacy

Receipt of formal Nutrition literacy level

education on nutrition

related fields Adequate
Inadequate

No. (%)
No. (%)

significance

receipt of formal education on nutrition related fields up to G.C.E. O/L

No 229 (33.7%) 134 (24.8%) 11-669, 

df=T, p=0.001
Yes* 450 (66.3%) 407 (75.2%) OR=1.54

(95% Cl 1.20-1.98)

receipt of formal education on nutrition related fields up to G.C.E. A/L

No 658 (96.9%) 514 (95.0%) / =  2.846, 

df=l, p=0.093
Yes* 21 (3.1%) 27 (5.0%) OR=1.64

(95% Cl 0.9-2.94)

receipt of formal education on nutrition related fields up diploma or degree level

No 672 (99.0%) 531 (98.2%) 1-453,

df=l, p=0.233
Yes* 7(1.0% ) 10(1.8%) OR=1.80

(95% Cl 0.68-4.78)

* Reference level

The results show that not receiving formal education on nutrition related fields up to 

G.C.E. O/Lwas a significant correlate o f inadequate nutrition literacy (OR=l.54(95% 

Cl 1.20-1.98)).
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4.3.7 Receipt of nutrition related instructions from a health personnel as a 

correlate of nutrition literacy

Table 4.39: Distribution of nutrition literacy level by whether the participant 

received nutrition related instructions by health care workers as a correlate of 

nutritional literacy.

receipt of food Nutrition literacy level

and nutrition

related

instructions by
Inadequate Adequate

health

workers

care
No. (%) No. (%)

significance

No 308 (45.4%)

Yes* 371 (54.6%)

Total 679 (100%) 

* Reference level

198 (36.6%)

343 (63.4%)

541 (100%)

X*= 9.56, 

df=l, p=0.002 

OR=1.43

(95%  Cl 1.14-1.81)

Non-receipt of food and nutrition related instructions by health care workers, within 

last six months, was a significant correlate o f inadequate nutrition literacy (OR=1.43 

(95% Cl 1.14-1.81).

4.3.8 Possession of a health insurance by the study unit as a correlate of nutrition 

literacy

The distribution of nutrition literacy level by whether the study unit possesses a health 

insurance asa correlate of nutritional literacy (Table 4.40).

Table 4.40: Distribution of nutrition literacy level by whether the study unit 

possesses a health insurance as a correlate of nutritional literacy

Possession of a Nutrition literacy level
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health insurance Inadequate

No. (%)

Yes 30 (4.4%)

No*
649 (95.6%)

Total
679(100%)

* Reference level

Adequate 

No. (%)

11 (2.0%)

530 (98.0%)

541 (100%)

significance

X*= 5-539, 

df=l, P=0.025 

OR=2.22

(95% Cl 1.10-4.48)

Possessing a health insurance was a significant correlate o f inadequate nutrition 

literacy (OR 2.22 (95% Cl 1.10-4.48)).

4.3.9. Accessibility and usage of information sources on nutrition related matters 

among the study population as correlates of nutrition literacy

The distribution o f nutrition literacy level by whether the study unit has accessibility 

to main communication channels as correlates of nutritional literacy is shown in Table 

4.41.

Table 4.41: Distribution of nutrition literacy level by whether the study unit has 

accessibility to main communication channels as correlates of nutritional literacy

accessibility to Nutrition literacy level

m a in significance

communication Inadequate Adequate

channels No. (%) No. (%)

accessto radio

No
301 (44.3%) 163 (30.1%)

/ =  26.03, 

df=l, p<0.001
Yes* 378 (55.7%) 378 (69.2%) OR=1.84

(95% Cl 1.45-2.34)
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access to television

No
155 (22.8%) 

Yes* 524 (77.2%)

44 (8.1%) 

497 (91.9%)

/ =  50.67, 

df=T, p<0.001 

OR=3.34

(95% CI2.33-4.77)

accessto newspaper

No
325 (47.9%) 

Yes* 354(52.1%)

126 (23.3%) 

415 (76.7%)

/ =  80.10, 

df=l, p<0.001 

OR=3.02

(95% Cl 2.35-3.88)

accessto internet

Yes
73 (10.8%)

No* 606 (89.2%)

106 (19.6%) 

435 (80.4%)

/ =  18.69, 

df=l, p<0.001 

OR=2.02

(95% Cl 1.46-2.79)

* Reference level

Not having access to radio (OR=1.84 (95%CI 1.45-2.34)),television(OR=3.34 (95% 

12.33-4.77)) and newspaper(OR=3.02 (95%CI2.35-3.88)) and having access to 

internet (OR=2.02 (95%CI1.46-2.79)) were significant correlates of inadequate 

nutrition literacy.

Table 4.42 shows the distribution of nutrition literacy level by whether the study unit 

use the main communication channels to obtain general informationduring the past 

six months as correlates of nutritional literacy.
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Table 4.42: Distribution of nutrition literacy level by whether the study unit use 

the main communication channels to obtain general information during the past 

six months as correlates of nutritional literacy

use the main Nutrition literacy level

c o m m u n ic a t io n ___________________________

channels to obtain 

general

informationduring
Inadequate Adequate

the past six months
No. (%) No. (%)

Use of radio to obtain general information

No 380 (55.9%) 268 (49.5%)

Yes* 299 (44.1%) 273 (50.5%)

Use of television to obtain general information

No 125 (18.4%) 53 (9.8%)

Yes* 554 (81.6%) 488 (90.2%)

use of newspaper to obtain general information

No 405 (59.6%) 270 (49.9%)

Yes* 274 (40.4%) 271 (50.1%)

Use of internet to obtain general information

No 642 (94.6%) 486 (89.8%)

Yes* 37 (5.4%) 55 (10.2%)

significance

/ =  4.995, 

df=l, p=0.372 

OR=1.29

(95% Cl 1.03-1.62)

X2= 18.515, 

df=l, p<0.001 

OR=2.07

(95% Cl 1.47- 2.92)

/ =  11-55, 

df=l, p=0.001 

OR=1.48

(95% Cl 1.18-1.86)

^ = 9 .5 4 5 , 

df=l, p=0.002 

OR=1.96

(95% Cl 1.27-3.02)
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* Reference level

Non-use of television (OR=2.07 (95% Cl 1.47- 2.92)), newspaper(OR=1.48 (95% 

CI1.18-1.86))and internet OR=1.964 (95% Cl 1.27-3.02)to obtain general information 

during the past six months were significant correlates of inadequate nutrition literacy

Table 4.43 shows the distribution of nutrition literacy level by whether the study unit 

use the main communication channels to obtain informationrelated to nutrition during 

the past six months as correlates of nutritional literacy.

Table 4.43: Distribution of nutrition literacy level by whether the study unit use 

the main communication channels to obtain information related to nutrition 

during the past six months as correlates of nutritional literacy

Use the main Nutrition literacy level 

communication ____________________

channels to
Inadequate Adequate

. ,  . ,  ... No. (%) No. (%)obtain nutrition

related

informationduri 

ng the past six 

months

significance

Use of radio to obtain nutrition information

No 537(79.1%) 439 (81.1%)

Yes* 142 (20.9%) 102(18.9%)

/ =  0.801, 

df=l, p=0.372 

OR=1.13

(95% Cl 0.86-1.51)
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Useof television to obtain nutrition information

No 367 (54.1%) 225 (41.6%)

r-C";
00II

Yes* 312(45.9%) 316(58.4%)
df=l, p<0.001 

OR=1.65

(95% Cl 1.32- 2.08)

use of newspaper to obtain nutrition information

No 527 (77.6%) 366 (67.7%) **= 15-162,

Yes* 152 (22.4%) 175 (32.3%)
df=l, p<0.001 

OR=1.65

(95% Cl 1.29-2.14)

Use of internet to obtain nutrition information

No 651 (95.9%) 494 (91.3%) X*= 10.818 

df=l, p=0.002
Yes* 28 (4.1%) 47 (8.7%) OR=2.21

(95% Cl 1.37-3.58)

* Reference level

Non-use o f television (OR=1.65 (95% Cl 1.31- 2.07)), newspaper (OR=1.65 (95% Cl 

1.28-2.13) )and internet(OR=2.21 (95% Cl 1.36-3.58))to obtain information related to 

nutrition during the past six months were significant correlates o f inadequate 

nutrition literacy.

4.3.10. Language skills as correlates of nutrition literacy

The distribution of nutrition literacy level by language skills as correlates of 

nutritional literacy is shown in Table 4.44.
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Table 4.44: Distribution of nutrition literacy level by language skills as 

correlates of nutritional literacy

Language skills Nutrition literacy level

Inadequate Adequate significance

No. (%) No. (%)

Ability to speak in Tamil

Yes 53 (7.8%) 14 (2.6%) / =  15.794,

No* 626 (92.2%) 527 (97.4%)
df=l, p<0.001 

OR=3.18

(95% Cl 1.75-5.81)

Ability to speak in English

No 675 (99.4%) 531 (98.2%) / =  4.248, 

df=l, p=0.052
Yes*

4 (0.6%) 10(1.8%)
OR=3.17

(95% Cl 0.99- 10.18)

Ability to write in Tamil

Yes 47 (6.9%) 15 (2.8%) / =  11.414,

No* df=l, p=0.002

OR=2.60

632 (93.1%) 526 (97.2%) (95% Cl 1.44-4.71)

Ability to write in English

No 649 (95.6%) 507 (93.7%) / =  2.094, 

df=l, p=0.148 

OR=1.45

(95% Cl 0.87- 2.40)

Yes* 30 (4.4%) 34 (6.3%)

* Reference level
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Based on the above findings it could be seen thatability to speak in Tamil 

(OR=3.18(95% Cl 1.74-5.80)) and ability to write in Tamil (OR=2.60 (95% Cl 1.44­

4.71)) were significant correlates o f inadequate nutrition literacy .

Both inability to speak in English (OR=3.17 (95% CI0.99- 10.18)) and inability to 

write in English (OR=1.45 (95% Cl 0.87- 2.40) were not significant correlates of 

inadequatenutrition literacy.

4.3.11. Nutrition related health promoting behaviour among the study 

population as correlates of nutrition literacy

The distribution of the level of self-reported adoption of health promoting behaviours 

related to nutrition among the study participants is shown in Table 4.45.

Table 4.45: Distribution of the study population by frequency of adoption of 

health promoting behaviours related to nutrition

Health promoting behaviours 

related to nutrition

Frequency of adoption

Never Sometim

es

Frequentl

y

Always

No.

(%)

No. (%) No. (%) No. (%)

I limit the amount of fat in my 86 313 608 213

diet (7.0%) (25.7%) (49.8%) (17.5%)

I try to avoid foods with a high 94 263 447 416

salt content (7.7%) (21.6%) (36.6%) (34.1%)

I am concerned about how much 100 286 448 386

sugar I eat. (8.2%) (23.4%) (36.7%) (31.6%)
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I make a special effort to get 114 417 372 317

enough fiber in my diet. (9.3%) (34.2%) (30.5%) (26.0%)

I try to eat fresh fruits and 19 208 449 544

vegetables daily (1.6%) (17.0%) (36.8%) (44.6%)

I always use a lot o f low calorie 443 401 275 101

or calorie reduced products. (36.3%) (32.9%) (22.5%) (8.3%)

I try to select foods that contain or 

fortified with vitamins and 

minerals

118

(9.7%)

285

(23.4%)

479

(39.3%)

Cooxr­
oo 

K
3

 
&

I am careful about what I eat in 

order to keep my weight under 

control.

267

(21.9%)

249

(20.4%)

350

(28.7%)

354

(29.0%)

I try to avoid foods that have 102 300 382 436

additives in them (8.4%) (24.6%) (31.3%) (35.7%)

I am concerned about getting 145 358 438 279

enough calcium in my diet. (11.9%) (29.3%) (35.9%) (22.9%)

I watch and listen for the latest 57 383 407 373

information about health issues (4.7%) (31.4%) (33.4%) (30.6%)

I always read the nutrition labels 

on packaged foods for nutritional 

content

113

(9.3%)

317

(26.0%)

295

(24.2%)

495

(40.6%)

assessment o f self- reported behaviour showed that daily consumption of fruits and 

vegetables was the mostly adopted nutrition related health promoting behaviour 

among the study population (n=544, 44.6%). Being careful about what they eat in 

order to keep weight under control (n=267, 21.9%) and use of low calorie or calorie 

reduced products (n=443, 36.3%) are the least adopted health promoting behaviours.

Of the total study population, 495(40.6%) claimed that they always read the nutrition 

labels on packaged foods for nutritional content, whereas only few (n=101, 8.3%) 

claimed they always use a lot of low calorie or calorie reduced products.

In the assessment of the adoption of health promoting behaviors related to nutrition as 

a correlate o f nutrition literacy, a score was assigned to the frequency as follows;
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3=always, 2— frequently, 1= sometimes, 0=never Based on the score for all the 

specified behaviour, participants were categorized into two goups as having good 

health promoting behaviour and poor health promoting behaviour. Out of the total 

score of 36, which could be obtained for adoption o f maximum of health promoting 

behaviour, participants with score o f equal to 18 or more, were categorized as good 

health promoting behaviour and less than 18 were categorized to poor health 

promoting behaviour.

Table 4.46 shows the distribution of nutrition literacy level by nutrition related health 

promoting behaviour as correlates o f nutritional literacy.

Table 4.46: Distribution of nutrition literacy level by nutrition related health 

promoting behaviour as correlates of nutritional literacy.

Health

promoting

behaviour

Nutrition literacy level

Inadequate 

No. (%)

Adequate 

No. (%)

Significance

Poor 285 (42.0%) 220 (40.7%) X*= 0.212,

df=l, p=0.645
Good* 394 (58.0%) 321 (59.3%)

OR=1.05

(95% Cl 0.83-1.32)

Total 679 (100%) 541 (100%)

* Reference level

Category o f health promoting behaviour was not found to be a significant correlate of 

inadequate nutrition literacy (OR=l.05(95% Cl 0.83-1.32)).

4.3.12 Level of knowledge on nutrition among the study population as a correlate 

of nutrition literacy;

Knowledge o f the participants on nutrition was assessed using a set of 15 questions. 

In analysis of knowledge on nutrition a correlate of nutrition literacy, each
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respondent was given a score. In scoing each correct response was allocated one mark 

allowing a maximum score o f 15.

Participants were categorized into two groups as having high nutrition knowledge and 

low nutrition knowledge based on the score obtained using a score of eight as the cut 

off. Those who had obtained a score of 8 or more, were categorized as high nutrition 

knowledge and less than 8 were categorized to low nutrition knowledge .

Table 4.47 shows the distribution of nutrition literacy level by level of knowledge on 

nutrition as correlates o f nutritional literacy.

Table 4.47: Distribution of nutrition literacy level by level of knowledge on 

nutrition as correlates of nutritional literacy

Level of Nutrition literacy level

nutrition

knowledge Inadequate 

No. (%)

Adequate 

No. (%)
significance

Low
387 (57.0%) 171 (31.6%)

/ =  78.194, 

df=l,p<0.001
High*

292 (43.0%) 370 (68.4%) OR=2.86

(95% Cl 2.26-3.63)

Total 679 (100%) 541 (100%)

* Reference level

Low level of nutrition knowledge of the participant was found to be a significant 

correlate of inadequate nutrition literacy level OR=2.86(95% Cl 2.26-3.63)).
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4.3.13. Nutritional status of the study population as a correlate of nutrition 

literacy

Table 4.48 shows the distribution of nutrition literacy level by nutritional status of the 

study population as a correlate of nutritional literacy.

Table 4.48: Distribution of nutrition literacy level by nutritional status of the 

study population as a correlate of nutritional literacy

BMI category of Nutrition literacy level significance

the participant Inadequate Adequate 

No. (%) No. (%)

Thin/ obese/o verwe * M .9 7 1 ,

ight 389 (62.6%) 295 (58.5%) df=l, p=0.160

Normal* 232 (37.4%) 209(41.5%) OR=1.186

Total
621 (100%) 504(100%)

(95% Cl 0.933-1.507)

* Reference level

(N=l 125, as pregnant 95 females were eliminated)

O f the table shows that BMI category o f the participant was not a significant 

correlate of inadequate nutrition literacy level, O R = l.186(95% Cl 0.933-1.507)
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The list o f significant correlates of nutrition literacy identified in bivariate analyses is 

shown in Table 4.49.

Table 4.49: Significant correlates of nutrition literacy identified in bivariate

analyses

Correlates OR (95% Cl)

Being a non-sinhalese OR= 1.38(95% Cl 1.02- 1

Education level below G.C.E. A/L OR= 3.35(95% 02.57-4..

Not employed 0R = 1.97(95% Cl 1.49-2.'

Being in wealth quintile 1-3 0R = 1.52 (95% Cl 1.21-1

parent or a sibling o f the participant having a non-communicable 

disease which need dietary interventions

0R = 1.57 (95% Cl 1.25-1

household member of the participant not having a non-communicable 

disease which need dietary interventions

0R=1.3 8(95% Cl 1.081.7'

involvement in household food purchasing for more than 4 days per OR=1.59(95% CI 1.26-2

week (

involvement in household cooking for more than 4 days per week OR=l 68 (95% Cl 1.34-2

consumption o f at least one main meal from an outside restaurant by 

the participant -  more than 4 days during a typical week

OR=5.71(95% 02.99-10

consumption o f all three main meals from an outside restaurant more 

than 4 days during a typical week

OR=3.62 (95% Cl 1.66-7

Non=-receipt o f formal Education on nutrition related fields up to OR= 1.54(95%Cl 1.20-IT 

G.C.E. O/L
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Non-receipt o f food and nutrition related instructions by health care 

workers within last six months

OR=1.48 (95% Cl 1.14-1

possession o f a health insurance OR=2.22 (95% Cl 1.10-4

Not having access to radio OR=1.84 (95% Cl 1.45-2.

Not having access to television OR=3.34 (95% Cl 2.33-4

Not having access to newspaper OR=3.02 (95% Cl 2.35-3

having access to internet OR=2.02 (95% Cl 1.46-2

Not using television to obtain general information during the past six OR=2.07 (95% Cl

months 2.92))

Not using newspaper to obtain general information during the past 

six months

OR=T.48 (95% Cl 1.18-1

Not using internet to obtain general information during the past six 

months

OR=1.96 (95% Cl 1.27-3

Not using of television to obtain nutrition informationduring the 

past six months

OR=1.65 (95% Cl 1.31- 2

Not using of newspaper to obtain nutrition informationduring the 

past six months

OR=1.65 (95% Cl 1.28-2

Not using of internet to obtain nutrition informationduring the 

past six months

OR=2.21 (95% Cl 1.36-3

Ability to speak in Tamil OR=3.18(95% Cl 1.74-5.8

Ability to write in Tamil OR=2.60 (95% Cl 1.44-4

Low level of nutrition knowledge OR=2.86(95% CI2.26-3.(:
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4.3.1 Multivariate analyses to identify correlates for inadequate nutrition literacy

4.3.2 Multivariate analyses were carried using logistic regression to identify the 

significant correlates for inadequate nutrition literacy while controlling the effects of 

confounding. Models were developed to determine adjusted odds ratios for inadequate 

nutrition literacy.

Independent variables used for these analyses were the correlates that derived a 

probability value o f less than 0,05 in the bivariate analysis presented above. All 

independent variables were included as categorical variables. Table 4.50 shows the 

factors which were significant correlates of inadequate nutrition literacy in the 

multivariate logistic regression model.
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Seven correlates were identified as significant adjusted correlates for inadequate 

nutrition literacy as shown in Table 4.49.

Two socio economic correlates were found to be significant correlates o f inadequate 

nutrition literacy when adjusted for effects o f confounding. They were having an 

education level below G.C.F. A/L (adjusted 0R=(2.43(95%CI1.81-3.27) and not being 

employed (adjusted 0R=1.58(95%CI1.13-2.21).

Involvement in household food purchasing for more than 4 days per week (adjusted 

OR 1.63 (95%CI 1.19-2.23)), non=-receipt of formal education on nutrition related 

fields up to G.C.E. O/L (adjusted OR 1.58 (95%CI1.15-2.19)), not using o f television 

to obtain nutrition informationduring the past six months (adjusted 

0R=2.47(95%CI1.37-4.43), not using of newspapers to obtain nutrition 

informationduring the past six months(adjusted OR=2.90 (95%CI 1.96-4.28)) and 

possessing low level of nutrition knowledge (adjusted OR=2.18 (95%CI1.66-2.87)) 

were the other correlates that were found to be significant correlates of inadequate 

nutrition literacy when adjusted for effects o f confounding.

Omnibus test was used to test the statistical significance o f the overall model and to 

assess the overall capability of all variables to predict the dependent variable. The cut­

off point is considered as 0.05 or smaller which indicates that newly build model fits 

the data adequately. The overall model showed a chi-square value o f 216.421 and it is 

statistically significant at p<0.001.

Hosmer and Lemeshow test examines the prediction capacity of the residuals of the 

model (Hosmer and Lemeshow, 2000). Hosmer and Lemeshow test chi-square 

goodness of fit value is 14.902 with p value of 0.061. This indicates that the dependent 

variable and contrary the final model explains it with statistically significant manner.

In logistic regression there is no statistic which directly analogues to the R2 value, but 

several pseudo R2 values are being developed. This value attempts to predict the 

variance explained by the model to a certain degree. Nagelkerke’s R2 is a modification 

o f the Cox and Snell R2 and it varies from 0 to 1 making the interpretation easy. The 

final model show a pseudo Nagelkerke’s R2 o f 0.223 which indicates it explains 22.3% 

of the variance o f inadequate nutrition literacy.
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4.4 Component 3:

This component comprised the following two subcomponents

Subcomponent 1-Designing a skill development intervention package to improve 

nutrition literacy skills o f females aged 25 to 45 years in Colombo district.

Subcomponent 2- Implementation o f acluster randomized trial to assess the 

effectiveness o f the skill development intervention to improve nutrition literacy skills 

among females aged 25 to 45 years of age

Results o f theassessment of effectiveness o f the skill development intervention to 

improve nutrition literacy skills among females aged 25 to 45 years of age is presented 

below.

All participants for the intervention and control group selected for the study met the 

eligibility criteria. O f the 120 participants selected for the intervention group, 109 

(90.8%) responded to the pre-intervention assessment and also participated in the both 

sessions of the intervention to improve nutrition literacy skills. O f these 109, only 106 

participated for the post intervention assessment. The study was able to follow up and 

complete the assessment of 106 out of 109.

Out o f the 120 participants who were selected for the control group, all underwent the 

pre intervention assessment and 110 (91.7%) underwent the post intervention 

assessment with ten lost to follow up as they had left the area for a long duration 

(Figure 3.1, Table 4.51).
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Figure. 4.1. Schematic presentation showing the number of study units 

participated in the subcomponent 2
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Table 4.51: Distribution of the females aged 25-45 years who participated in the 

pre and post intervention assessments in intervention and control groups

Group No of eligible Participation in Participation in the

females the pre post intervention

selected intervention

No. (% out of No. (% out of 120)

120)

Intervention 120 109(90.8%) 106 (88.3%)

Control 120 120(100.0%) 110(91.7%)

4.4.1 Comparison of basic characteristics of the study and control groups

A cluster randomized trial design was used in the present study. Hence it is necessary to 

assess the extent to which the study and the control groups are comparable in aspects 

that they are likely to have an impact on the outcome of the intervention. The relevant 

characteristics for this study were compared and presented in the Table 4.51.

A comparison o f the basic socio demographic characteristics o f the participants o f the 

study and control groups are given in Table 4.52.

Table 4.52: Comparison of basic socio demographic characteristics of the study 

and control populations

Demographic Intervention group Control group Significance

information

No. (n=106) (%) No.(n=110) (%)

Age group

25- 29 38 (36%) 37(33.34%) X - 3.886

30- 34 30 (28%) 17(15.16%) d f (  3.).

35-39 17(16%) 26 (24.25%) p =0 .274

40-45 21(20%) 30 (27.28%)
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Ethnicity

Sinhala 106(100.0%) 110(100.0%)

As shown in the Table 4.51, the age pattern o f intervention and control groups were 

similar (p=0.274). All participants (100.0%) in the intervention and control group were 

Sinhalese.

A comparison of the basic socio economic characteristics of the participants o f the 

study and control groups are given in Table 4.53.

Table 4.53: Comparison of the basic socio economic characteristics of the 

participants of the study and control groups

Socio economic Intervention group Control group Significance

Characteristics

No. (n=109) (%) No.(n=120) (%)

Education level

Grade 1-5 0 (0%) 3 (3.04%) / =  5.575, df=4,

Grade 6-9 16(14.82%) 10(9.1%) p=0.233

Upto O/L 47 (44.45%) 37 (33.34%)

Pass O/L 16(14.82%) 30 (27.28%)

Pass A/L 27 (25.93%) 30 (27.28%)

Marital Status

Married/

Divorced /= 0 .9 5 8 ,

/separated 92 (87.04%) 102 (92.43%) df=l.

Unmarried 14 (12.97%) 8 (7.58%) p=0.328

Employment status

Currently *M .122 ,

employed 31 (29.63%) 23 (21.22%) df=2,

Not employed 75 (70.38%) 87 (78.79%) p=0.289
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The intervention and control groups were similar in education levels (p=0.618), marital 

status (p=0.750) and employment status (p=0.258).

4.4.2 Individual level analysis to assess the effectiveness of the intervention to 

improve nutrition literacy level

The pre-intervention assessment was carried out in the study and control groups 

concurrently and it was designed to assess the nutrition literacy levels, using the 

validated Nutrition Literacy Test. The results o f the pre-intervention assessment in the 

study and control groups are given in the Table 4.54.

Categorisation o f the groups into inadequate and adequate used in the assessment of 

correlates on nutrition literacy was the categorisation used in the assessment of 

effectiveness of the intervention.

Table 4.54: Distribution of the intervention and control populations by their 

nutrition literacy level in the pre intervention assessment

Nutrition intervention Control group Significance

literacy level group

No. (%) No. (%)

Adequate 39(36.8%) 29(26.4%) ^=2.722,

Inadequate 67(63.2%) 81(73.6%) df=l,

Total 106(100%) 120(100%) p=0.099

The table shows that, in the pre intervention assessment, the nutrition literacy levels of 

study units in intervention and control groups were similar (p=0.099).

After completion of the pre intervention assessment, the intervention was implemented 

among the intervention group. The control group did not receive any intervention. Six 

months after completion of the intervention, participants were subjected to the post 

intervention assessment, using the same Nutrition Literacy Test (Table 4.55).

Table 4.55: Distribution of the intervention and control populations by their

nutrition literacy level in the pre and post intervention assessments
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Nutrition 

Literacy level

Study group Significan

ce

Control group Significan

e

Pre Post Pre Post

No. (%) No. (%) No. (%) No. (%)

Adequate

39 (36.8%)

75

(70.8%)

A2=24.59

d f ( h ,

p =0 .000

29 (26.4%) 42 (38.2%) X2=3.515

d f ( h ,
p =0 .061

Inadequate

67 (63.2%)

31

(29.2%) 81 (73.6%) 68 (61.8%)

Total

106(100%)

106(100%

) 110(100%) 110(100%)

It is shown that in the intervention group number o f participants with inadequate 

nutrition literacy level had significantly decreased from n=67 (63.2%) to 31 (29.2%)

(p=0 .000).

In the control group, participants with inadequate nutrition literacy level has slightly 

decreased from n=81 (73.6%) to 68 (61.8%) but this difference was not statistically 

significant (p=0 .061).

The nutrition literacy level of the post intervention assessment o f intervention and 

control groups were compared (Table4.56).

Table 4.56: Distribution of the intervention and control populations by their 

nutrition literacy level in the post intervention assessment

Nutrition Study group Control group Significance

literacy level

No. (%) No. (%)

Adequate 76 (70.3%) 42 (38.2%) /= 22 .74

Inadequate 32 (29.7%) 68 (61.8%) df=l,

Total 108 (100%) 110(100%) p<0.001
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It was found that in the intervention group 32 (29.2%) showed inadequate nutrition 

literacy level while the corresponding figure in the control group was 68 (61.8%).The 

difference in the intervention group and the control group was statistically(p=0 .000). 

Statistically significant improvement of the nutrition literacy among the intervention 

group following the intervention in the absence of a significant improvement in the 

control group, was taken as evidence o f effectiveness o f the intervention.

Following confirmation of the effectiveness of the intervention when considering the 

total intervention population, further analyses was performed to assess the 

effectiveness o f the intervention on different categories of study units in the 

intervention group based on age and educational levl (Tables 4.57-4.58).

Table 4.57: Distribution of the post intervention difference of adequate and 

inadequate nutrition literacy level by age category

Age category in Inadequate Adequate Significance

years Nutrition literacy nutrition literacy

No. (%) No. (%)

25-34 years 19(79.2%) 64(76.2%) /= 0 .0 9

35-45 years 5(20.8%) 20(23.8%) df=2,

24(100%) 84(100%) p=0.760

There was no statistically significant difference (p=0.792) between the nutrition literacy 

levels o f the two age categories in the post intervention assessment indicating that the 

nutrition litearcy improvement intervention was equally effective for all age groupsof 

females targeted.

Table 4.58: Distribution of the post intervention difference of adequate and 

inadequate nutrition literacy level by education level

Highest level of Inadequate Adequate nutrition

education Nutrition literacy literacy) Significance

No. (%) No. (%)

126



Below G.C.E A/L* 3 (12.5%) 14 (16.7%)

Equal or above G/.C.E. 21 (87.5%) 70 (83.3%) X*= 1-757
A/L* df=T,

24 (100%) 84 (100%) p=0.185

G.C.E. A/L- General Certificate of Education Advanced Level

There was no statistically significant difference (p=0.185) between the nutrition literacy 

levels of the two educational categories in the post intervention assessment indicating 

that the nutrition literacy improvement intervention was equally effective for all 

educational groupsof females targeted.

Pre and post intervention assessment the scores obtained for the each selected skill was 

also compared to assess whether intervention was effective in improving each of the 

skill. For this, the proportion of participants who obtained a score equal or more than 

ten was compared with the proportion o f participants who obtained less than ten(Tables 

4.59).

Table 4.59: Distribution difference of scores obtained for each skill by the 

intervention group in the pre and post intervention assessments

Skill Pre

intervention 

No. (%)

Post

intervention 

No. (%)

Significance

Ability to identify Score <10 19(17.9%) 5 (4.7%) / = 1 5.275

nutrition related text Score >10 87 (82.1%) 101 (95.3%) df=l,

p=0.000

Ability to comprehend Score <10 69(65.1%) 29 (27.4%) ^=30.36

nutrition related text Score > 10 37 (34.9%) 77 (72.6%) df=l,

p=0.000
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Interpreting nutrition 

related information

Score <10 76 (71.7%) 46 (43.4%) *M 7.37

df=l,

and data in the form of 

tables ,charts, pictures, 

symbols and maps

Score >10 30 (28.3%) 60 (56.6%) p=0.000

Completing nutrition Score <10 49 (46.2%) 14(13.2%) /= 2 7 .6 6

related computations Score > 10 57 (53.8%) 92 (86.8%) df=l,

p=0.000

Making nutrition Score <10 54 (50.9%) 20(18.8%) /= 2 3 .9 9

related inferences 

based on the 

information presented

Score > 10 52(49.1%) 86 (81.2%) df=l,

p=0.000

These findings confirm that there is a statistically significant improvement in the all 

skills o f concern (p<0.001), following the intervention in the study participants.

4.4.3 Cluster level analysis to assess the effectiveness of the intervention to 

improve nutrition literacy level

For the cluster level analysis proportion of the participants with inadequate nutrition 

literacy level in the intervention and control clusters was assessed for the pre 

intervention and post intervention assessment (Annexure XXXIV.)

The comparison o f cluster level proportion of the participants with inadequate nutrition 

literacy level in the intervention and control groups in the pre intervention assessment 

using Mann Whiteney U test is shown in Table 4.60.
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Table 4.60: Comparison of cluster level proportion of the participants with 

inadequate nutrition literacy level in the intervention and control clusters in the 

pre intervention assessment

Category Number

clusters

of Mean Rank Significance

Intervention 12 11.12 Mann-Whitney

Clusters U=55.500

Control Clusters 12 13.88 Z=-.959

p<0.338

As shown in the Table 4.59, the difference in the proportion of the participants with 

inadequate nutrition literacy in the intervention and control clusters in the pre 

intervention assessment was not statistically significant (p<0.338)

The comparison of cluster level proportion of the participants with inadequate nutrition 

literacy level in the intervention and control groups in the post intervention assessment 

using Mann Whitney U test is shown in Table 4.61.

Table 4.61: Comparison of cluster level proportion of the participants with 

inadequate nutrition literacy level in the intervention and control clusters in the 

post intervention assessment

Category Number

clusters

of Mean Rank Significance

Intervention 12 8.79 Mann-Whitney

Clusters U=27.5

Control Clusters 12 16.21 Z= -2.577

p<0.010

As shown in the Table 4.60, the difference inthe proportion o f the participants with 

inadequate nutrition literacy in the intervention and control clusters is statistically 

significant in the post intervention assessment (p<0.010).

The comparison of cluster level proportion of the participants with inadequate nutrition 

literacy level in the intervention cluster in the pre and post intervention assessmentsis 

shown in Table 4.62.
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Table 4.62: Comparison of cluster level proportion of the participants with

inadequate nutrition literacy level in the intervention clusters in the pre and post 

intervention assessments

Category Number

clusters

of Mean Rank Significance

Pre Intervention 12 16.92 Mann-Whitney

Clusters U=19.000,

Post Intervention 12 8.08 Z= -3.067

Clusters p<0.002

As shown in the Table 4.61, the difference in the proportion of the participants with 

inadequate nutrition literacy in the intervention clusters in the pre and post intervention 

assessment, was statistically significant (p<0.002).

The comparison of cluster level proportion o f the participants with inadequate nutrition 

literacy level in the control clusterin the pre and post intervention assessmentsis shown 

in Table 4.63.

Table 4.63: Comparison of cluster level proportion of the participants with

inadequate nutrition literacy level in the control clusters in the pre and post 

intervention assessments

Category Number

clusters

of Mean Rank Significance

Pre Intervention 12 14.54 Mann-Whitney

Clusters U=47.500,

Pre Intervention 12 10.46 Z = -1.419

Clusters p<0.156

As shown in the Table 4.62, the difference in the proportion of the participants with 

inadequate nutrition literacy in the control clusters in the pre and post intervention 

assessment, is statistically significant (p<0.002)

Statistically significant improvement if nutrition literacy among the intervention

clusters following the intervention in the absence of a significant improvement in the

control clusters can be taken as evidence o f effectiveness of the intervention.
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4.4.4 Acceptability of the intervention Acceptability of the intervention was assessed 

at the end of the second intervention session by using a feedback form.The results are 

shown in Table 4.64.

Table 4.64: The descriptive analysis of the feedback of the study units who 

underwent the intervention

Assessment of the conduction of the session No. (%)

Preference to the participatory approach of the intervention

Like very much

like

dislike

Dislike very much

106(100%)

0 . (0.0%)

0 . (0.0% )

0. (0.0%)

The way that facilitator explained the facts

Very good 

good 

average 

poor

106(100%)

0 . (0 .0%)

0. (0.0%)

0 . (0 .0% )

How much do you like the group activities done

Like very much

like

dislike

Dislike very much

106(100%)

0. (0.0%)

0. (0.0% )

0. (0.0%)

the extent to which you are able to explain what you learnt, to another

person

Can explain very well 

Can explain on average 

Little difficult to explain

78(73.6%) 

28(26.4%) 

0. (0.0%)
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Very difficult to explain 0 . (0 .0%)

the most important benefit to you participation to this session

Was able to know many new information 85(80.2%)

Was able to clarity known facts 21(19.8%)

Reminder o f known facts 0. (0.0%)

No special advantage 0. (0.0%)

The results indicated that a great majority of the participants of the intervention had 

accepted the interventional activities and had perceived that the intervention was 

beneficial for them.
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CHAPTER 5

Discussion

LThe need for consumers to selectively identify appropriate nutrition information which would 

aid them to derive sound food decisions when selecting food for consumption is, undisputed in 

the field of nutrition. The degree to which individuals have the capacity to obtain, process, and 

understand nutrition information needed to make appropriate dietary decisions is, defined as 

nutrition literacy (Zoellner, 2009). Literacy encompasses a wide range of skills, from the ability 

to apply basic literacy skills in reading, writing and calculations in everyday health decision 

making, to the ability to apply more advanced literacy skills to independently obtain relevant 

health information, to derive their meaning and to critical analysethe obtained information.

5.1 Methodological issues

The study comprised three components. First component was development and validation of a 

test to assess nutrition literacy among females aged 25-45 years in district of Colombo. Second 

component was a descriptive cross-sectional study to determine the prevalence of nutrition 

literacy and correlates for inadequate nutrition literacy among the said study population. Third 

component was to design a skill development intervention package to improve nutrition literacy 

skills of females aged 25-45 years and to implement acluster randomized trial to assess the 

effectiveness of the designed intervention.

The present study selected females of 25- 45 years as the study poopulation in its assessment of 

nutrition literacy and its correlates. The body of literature amply emphasizes the importance of 

the nutrition literacy among females in the age group of 25-45 years of age in the view of their 

own health and their role in the families.

During the age period o f 25-45 years, females experience major changes in their reproductive 

career. For many, this age period inviolves entering intothe marriage life and rearing of children. 

Demographic and Health Survey of Sri Lanka in 2006-2007 (DHS 2006/07), showed that in Sri 

Lanka, 74.1% of 25- 29 years age females, 89.2% of 30-34 years age females and 93.8% of 

40-44 years age females are married indicating that a great majority of the females in this age 

category are married in Sri Lanka ( Dept, of Census and Statistics, 2007).
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The median age at first birth of a child in Sri Lanka is 25.4 years (Dept, of Census and Statistics, 

2007) indicting that to most females, the entry point for the challenging role of a mother is 

initiated early within this period. There is adequate proof in literature regarding the importance 

of the female to be literate in nutritionto promote nutrition of their children (Moestue H I, 2008 

)and preventing NCD risk factors among the male and female family members of all ages 

(Seidel, 2012). Other than these reasons, the fact that health of Sri Lankan females themselves 

are at risk  of dietary deficiency diseases and dietary related NCDs or risk factors (Dept, of 

Census and Statistics, 2007; Katulanda, 2008), also prompted the present study to choose this 

study population.

The study was conducted in the district of Colombo in western province. The district of Colombo 

comprise both urban and rural sectors, which are the main two sectors of the country. Residents 

of the district represent all the ethnic and religious groups in the country (Department of Census 

and Statistics, 2012). Easyaccessibility of the district as a study setting to the PI and the 

familiarity of the district to the PI were the factors that led to this selection. Selection of this 

study setting contributed to enhancement of the quality of data.

Use o f a  valid test to determine the prevalence of nutrition literacy was crucial for the success of 

the entire research. Existing literature indicated the lack o f such a test that cover all facets of the 

construct o f nutrition literacy. The present study aimed to fulfill this gap in the field of research 

in nutrition by developing a test that assess all the five major skill areas that a person requires to 

be nutritionally literate.

In keeping  with widely accepted and used tests of health literacy(Baker,1999, (McCormack L, 

2010.) a n d  nutrition literacy(Weiss et al, 2005)which are objective assessment of the skills, the 

present study also developed and validated an objective assessment of nutrition literacy which 

was nam ed, Nutrition Literacy Test. The development of the Nutrition Literacy Test was a 

stepwise processwhich involved a triangulation of quantitative and qualitative methods. Advices 

and op in ion  of the experts in the field of nutrition was sought at each step. Consultation of the 

experts in  the respective fields in the development of tests to assess literacy, is a universally 

adopted process (Weiss, 2005; McCornmack, 2010, Cara Gormally, 2012). Steps that were
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followed in developing the test aimed at ensuring cultural appropriateness and validity of the test 

being developed. Obtaining consensus on the definition of the nutrition literacy, selecting 

appropriate stimuli, designing single response multiple choice questions to assess the five skill 

areas of the nutrition literacy and designing the scoring system were these steps. The forward- 

backward translation methodology which is the acceptable method of translation (WHO, 2014) 

was employed in the translation of the test. The test was also adjusted to Grade 8 reading level 

to ensure its applicability to a majority of females in the Sri Lankan setting. Following 

development of the draft test a validation study was conducted to appraise the validity and 

reliability of the test to assess nutrition literacy among adult females.

Literature described procedures that had been adopted to appraise the criterion validity of the 

literacy tests using the available test that sufficiently predict the content specific type of literacy 

of concern; i.e. criterion validity of the Newest Vital Sign test had been appraised against Test of 

Functional Health Literacy, which is a widely used test to assess health literacy (Weiss, 20005). 

However, in the current study adoption of this method was not possible as there were no other 

tests developed or validated in Sri Lanka to assess nutrition literacy.

Taking into consideration that the Nutrition Literacy Test is a tool assessing a specified set of 

skills, the validationof the test was mostly based on item analysis. Usage of item analysis in 

development and validation of tests has been recommended by Tavakol and Dennick (2011) and 

Pedraza, (2011), Understanding Item Analysis Reports, 2005) Item analyses assess the item-total 

correlation, Item difficulty index, Item discrimination index, inspection of the item characteristic 

curve, distractor analysis and reliability analysis of the study items.Such analysis simulates the 

basic analyses discussed under the item response theory analysis, by Baker (2001). It was not 

possible to adapt other aspects o f the item response theory in the current validation, as the 

distribution of the nutrition literacy score of the study population was non-normal and 

assumption of normality was needed for extensive analysis.

Other than the item analyses, the present validation study also appraised convergent validity of 

the Nutrition Literacy Test using selected parameters that had been identified as being closely 

correlated with nutrition literacy. These parameters were higher accessibility and higher usage of 

print material which has been identified to converge withnutrition literacy in resaerch by
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Zoellner, (2009) and level of education identified to converge withliteracyby Zoellner, (2009) 

and by Shah(2010).

Reliability of the Nutrition Literacy Test was assessed with KR-20 coefficient. KR-20 coefficient 

had been used in the evaluation of internal consistency of measures with dichotomous choices 

(Stone, 1999). As the questions in the Nutrition Literacy Test specify single correct answer out 

of a set of responses, which lead to a dichotomous outcome, calculation of the KR-20 coefficient 

in the appraisal of internal consistency was considered appropriate.

In scoring the Nutrition Literacy Test, an equal score was allocated to the each of the five skills 

selected to be assessed by the test. The cumulative score for the items under the particular skill 

was adjusted to the allocated score for the skill. The system of scoring adopted was a 

compensatory scoring method rather than a conjunctive scoring method. Compensatory scoring, 

allows high scoring for one content area to compensate for the low scores for the other content 

areas. In conjunctive scoring each content area is separately scored requiring one to pass each of 

the areas, at a set cut score (Perie, 2006). One reason for selecting the compensatory scoring 

system in the Nutrition Literacy Test was the fact that it is designed to categorize respondents 

into different levels of nutrition literacy using a cumulative score. Selecting this method of 

scoring allowed those with higher nutrition literacy skills to score higher by correctly responding 

to more items than those with lower skills. Another reason was that Nutrition Literacy Test being 

a time unlimited test. In such tests adoption of the compensatory scoring will not hamper the 

proper evaluation o f the level of nutrition literacy .Compensatory scoring method is the one that 

has been adopted by the other time unlimited literacy tests .

In establishing the cut off score for the Nutrition Literacy Test, multi ROCs were drawn. This 

method is an extension of the ROC curve analysis described by the Shultz(1987). This allowed 

the selection of the cut off at which the sensitivity and the specificity of the test were maximized 

to a sensitivity of 97% and a specificity of 95% for the lower cut off score and a sensitivity of 

100% and a specificity o f 98% for the upper cut off score.

Second component of the present study was a descriptive cross sectional study to determine the 

prevalence of nutrition literacy and correlates for inadequate nutrition literacy among the females 

aged 25-45 years in district o f Colombo.
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Thedescriptive study design design surveys the situation existing at a given point of time 

(Abramson and Abramson, 1999).This is the ideal study design to assess prevalence estimates of 

an issue. Estimating prevalence was considered important as it quantifies the magnitude of 

nutrition literacyamong females aged 25-45 years, which in turn could be used in justifying 

conducting interventions to improve nutrition literacy.

Correlates for inadequate nutrition literacy were also assessed among females aged 25-45 years. 

AH efforts were made to make a comprehensive assessment of correlates. Identification of 

correlates to be assessed was based on an extensive review of literature ( (Lisa Ciccarelli Shah, 

2010;) (Jamie Zoellner, 2009;. ) (Zoellner J l, 2011 ), (Anthony, 2010).

Every effort was made to include an adequate numbers of subjects representing the study 

populationin the study, minimizingerrors and bias of sampling. Inclusion of volunteers, errors in 

estimating the sample sizes, inappropriate sampling techniques and high non-response are the 

main mechanisms in which selection errors and bias can occur in cross-sectional 

studies(Hennekens and Buring, 1987). This study employed all possible measures to avoid these 

errors. The size of the sample to be included was based on estimation of the sample size for a 

prevalence study. In the absence of previous prevalence estimated of nutrition literacy among 

females,the estimate was taken as 50%to maximize the sample size. Standard normal deviation 

for alpha level of 0.05 was taken as 1.96 and the precision desired for margin of error was set at 

0.05.It assured that the prevalence estimates from the present study wouldbe with acceptable 

precision (Lwanga and Lemeshow, 1991).

The study employed the most feasible technique to obtain the sample in a community based 

study, the cluster sampling technique. Cluster sampling was designed to obtain a sample 

probability proportionate to the size of the adult females in the age of 25-45 years living in 

different DS divisions of the district. Thisensured representation of females of all DS divisions, 

in the sample.

It is known that the cluster sampling makes it difficult to study some variables due to possible 

clustering of similar factors in neighborhoods (Abramson and Abramson, 1999). Bennett et al. 

(1991) explained possible ways to overcome the effects of clustering. Sample size calculation in 

cluster sampling method requires that the design effect (D) to be taken into consideration. D= 1+
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(b-1) rho, where rho is the rate of homogeneity and b is the number of households visited in each 

cluster. As the value of rho has not been looked in previous studies in Sri Lankan setting, design 

effect was taken as threewith adequate allowance for the design effect. The cluster size was kept 

a modest number of 30 subjects. Only one eligible study unit was selectedfrom one household to 

the study. These measures further reduced the clustering effect in the present study. 

Consideration of non- response was done in the sample size calculation, making an allowance of 

10%.This allowance was made to prevent loss of desired precision in the final estimate( (L. 

Naingl, 2006;). The non-response of the cross-sectional study was kept to a minimum by visiting 

the households during the times of the day when the working/ employed study units are likely to 

be present at home. Use of female data collectors, assistance from PHM in being introduced to 

the communities, careful explanation of the purpose of the study, use of information sheets and 

consent forms also improved the response rate.

Many efforts were also made to ensure quality of data of prevalence estimates and assessment of 

correlates.

The most important measure was the use ofNutrition Literacy Test validated for the same 

population, in the assessment of the prevalence of nutrition literacy. The completion ofNutrition 

Literacy Test by the respondents was done under supervision to avoid discussions or reference to 

books by the respondents which would have affected the results. Information related to correlates 

were obtained using an interview administered questionnaire. Many measures were taken to 

administer the questionnaire uniformly. Data collectors were trained in administering the 

questionnaires uniformly. Certain variables required recalling o f information. In these instances a 

reasonable period was specified. Encounters with health professionals and use of communication 

channels to obtain general information and nutrition related information were assessed for a 

period of six months while assessments of involvement in household work was made for a 

typical week to make it easier for the respondent to recall the required information, minimizing 

the recall bias.

Evaluation of knowledge on nutrition was using a set o f questions prepared based on the food 

based dietary guidelines and general nutrition knowledge assessment questionnaires, which have 

been validated for measuring nutrition knowledge among adults. The terminology of questions 

was adjusted in such a way that it is matches the cultural norms of the country. Estimation of the
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standard living index, was based on a recommended method of a local study (Jayasooriya, 2007; 

Disanayake, 2006).

Anthropometric measurements were based on standard guidelines. The instruments used were 

calibratedand the data collectors were trained on adhering to the standard guidelines.

Questionnaires were made to be user friendly to improve the quality of data gathered. The 

questionnaires consisted detailed introduction before each of its different section. By explaining 

each part, respondents were made comfortable and it made the respondents understand the 

questions better. Questions were worded with simple, common words that convey the idea and 

technical terms or jargon were not used. Stereotypes that suggest that there is a most desirable 

answer were avoided. The items of the questionnaire were sequenced to maintain a flow and 

sensitive questions were included towards the end of the questionnaire to make it easy for the 

respondents to answer. The interviewer instructions were placed within the questionnaire in each 

part of the questionnaire for easy reference of the data collectors. Further to the training, this was 

done to remind the interviewer o f the, instructions to administer the questionnaire in a uniform 

manner further minimizing the interviewer bias. The study utilized a minimum number of data 

collectors to minimize inter-interviewer bias. The PI and the data collectors were females which 

improved the response to participate and also cooperation in providing the required information 

of the female study units.

The stage of data analysis was used to further improve the accuracy of identification of 

correlates. The role of confounders was minimized by using multivariate techniques ((Hennekens 

and Buring, 1987), in the analyses.

The component 3 was designing a skill development intervention to improve nutrition literacy of 

females aged 25-45 years and implementing a cluster randomized trial to assess the effectiveness 

of the intervention.

Many steps were taken to design an educationally sound culturally appropriate intervention. The 

design of the skill development intervention was based on evidence of literacy improving 

interventions. The designing followed the accepted principles of educational material
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development (Holmes, 1968; Minor, 1978; Fetter et al, 1987; WHO, 1988). The training modules 

and supplementary material to be used were assessed for its validity by a panel o f experts. A 

facilitator was carefully selected and was trained to conduct the training in a uniform manner at 

each of the training sessions. Prior to implementing, the intervention was pilot tested to ensure its 

smooth operation.

The intervention was implemented as a cluster randomized trial to assess its effectiveness. The 

best possible study design, an experimental study with randomization as the technique to allocate 

intervention to the study units, was employed for the study as it is considered the strongest 

evidence in evaluating the effectiveness of an intervention. The advantages of randomization in 

trials, include eliminating selection bias in assigning intervention and allowance to attribute the 

difference in outcome between the groups to chance. Having a control group reduces the 

interference by external circumstances to the assessment of intervention as these circumstances 

apply to both the control group and the intervention group. It therefore, allows a separation of the 

effect of the intervention from that of other circumstances (Loevinsohn, 1990).

Cluster randomized trials are being increasingly recommended for evaluation of group health 

interventions. The intervention designed to improve nutrition literacy of females aged 25-45 

years in the present study, was designed to be applied for groups rather than individuals. Thus, 

the cluster randomized trial design in which the unit of application of intervention is a group 

rather than an individual, was selected for the present study. Administrative conveniences were 

also another advantage in this method (Allan Donner, 1994). Cost efficiency as per economy and 

feasibility was another major reason for adoption of the cluster randomized design (Ahmed, 

2009). The sampling frame o f clusters being readily available was one major advantage which 

allowed the use of sampling in the current study.

In cluster randomized trials several designs could be adopted to operationalise the 

randomization. They are completely randomized design, matched pair design, and stratified 

design.In the current study, the completely randomized design was adopted, as the clusters 

selected from the two adjacent DS divisions were expected to be homogenous. On the other hand 

for matched pair design, required detailed information on the matching criteria, that directly 

affects the outcome. Such information was not readily available for the considered clusters in the
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intervention. Stratified design allocates two or more cluster to stratum, and then randomize. This 

design has not been used much so far (Allan Donner, 1994)

Several other methodological features adopted by the study also contributed to accurate 

assessment o f effectiveness o f  the intervention in the present study. Outcome indicators used in 

the present study to assess the effectiveness o f  the intervention was, improvement in the nutrition 

literacy. This indicator could be measured objectively using the Nutrition Literacy Test which 

had been developed and validated in the present study. The fact this is the direct outcome 

expected from the intervention can also be considered a methodological feature which made the 

design o f the study a strong one to assess the effectiveness o f  the intervention.

Possibility of variation of measurements due to instruments and data collectors at different points 

of measurement was kept at a minimum by utilizing the same instrument and same team of data 

collectors for pre and post-assessments in intervention and control groups. The post-assessments 

were carried out in an identical manner to the pre-assessment among both groups.

The post-assessment was conducted six months after the intervention to assess the sustained 

effect of the intervention. The timing of the post-assessments were based on accepted interval to 

assess the effectiveness of an educational intervention (Hettiarachchi, 2005; Davaridolatabadi et 

al., 2013).

Effectiveness of the intervention was assessed in multiple aspects. Other than the overall 

improvement of level o f nutrition literacy, the ability of the intervention to improve literacy of 

different categories of participants and also whether the intervention was able to improve each 

skill it was aiming to improve were also assessed. Acceptability of the interventional activities 

to the participants is a key aspect which needs to be assessed in any intervention that is being 

proposed to be conducted within a health programme. The present study also generated evidence 

on the acceptability of the intervention to the participants.

5.2 Development and validation of the Nutrition Literacy Testto assess nutrition literacy 

among females aged 25-45 years
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The experts assessing the content validity of the Nutrition Literacy Test agreed on suitability of 

each of the question to the skill that it was supposed to be assessing. They also agreed on 

theadequacy of the questions to assess the relevant skills, the cultural suitability of the questions 

and the scoring system.

Item total correlations of all items were satisfactory as the values were 0.3 or more for all items. 

Item difficulty ranged from 0.2-0.9 and the point biserial correlationswere above +0.20 for all 

items. These results confirmed that all the items in the test were appropriate to be retained.

None of the item characteristic curves were flat and all distractors were sufficiently efficient and 

none of the items were found to be ambiguous or confusing. Item characteristic curves were 

found to be satisfactory for all items.Thus, results o f item analyses confirmed that the Nutrition 

Literacy Test demonstrates adequate validity

The test also demonstrated adequate internal consistency as per KR-20 coefficient of 0.913, 

which were greater than 0.9 which indicate excellent reliability (Ary et al, 2010)

Assessment of convergent validity found a statistically significant difference among nutrition 

literacy scores o f with the users of print material to obtain general information compared to 

non-users(Mann-Whitney U= 1623.500, p<0.001), with its usage frequency 0^=25.814,df=4, 

p<0.001), with high accessibility and usage of print material on nutrition (x2= 19.45, df=4, 

p<0.001).and higher education levels (^=35.65, df=5, p<0.001). These results indicateevidence 

of convergent validity the Nutrition Literacy Test.

Based on the findings of multi ROCs, lower cut off score of the test was set at 35 with a 

sensitivity of 97% and specificity of 95% and the upper cut off score of the test was set at 66, 

with a sensitivity, 100% and specificity 98% .

Evidence of all component of item analyses confirmed that the Nutrition Literacy Test was a 

valid and a reliable test. The assessment o f convergent validity confirmed that the Nutrition 

Literacy Test is a valid measure of nutrition literacy. The cut off values proposed to categorise 

the respondents into poor, marginal and adequate categories were shown highly sensitive and 

specific.

5.3PrevaIence of nutrition literacy among females aged 25-45 years in Colombo district
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The present study found that the prevalence of adequate nutrition literacy among females aged 

25-45 years in Colombo districtto be 44.3% (95% Cl 44.3-44.3). The prevalence of marginal and 

poor nutrition literacy level were 41.1% (95% Cl 41.0-41.14)and (14.6% (95% Cl 14.5-14.7), 

respectively.

The general literacy level of the females of the age 25-45 age in Colombo district range from 

95.2-96%, which is based on the self-reported skills (Department of Census and Statistics, 2001). 

The wide difference in the literate proportions was expected due to nutrition literacy being a 

complex mix o f several skills compared to general literacy. The absence of local research among 

any group precludes any other comparison of prevalence estimates of nutrition literacy among 

adult females.

Comparing the findings of the present study with the limited literature on nutrition literacy 

shows that the findings of the present study compares well with the findings of the assessment 

of the nutrition literacy level of adults in the Lower Mississippi Delta(n=l 77) which has shown 

that (48%) had adequate literacy skills(Zoellner et al, 2009).

The other study on the nutrition literacy was the descriptive study conducted among school 

nutrition managers who showed that the prevalence of adequate nutrition literacywas as high as

72.2 %( Zoellner & Carr, 2009). Being personnel involved in the field of nutrition the high level 

nutrition literacy was expected.

Further analysis of the prevalence of nutrition literacy was done to understand the issue of 

nutrition literacy among the females of 25-45 years in the Colombo district, in depth. The age 

adjusted prevalence of poor nutrition literacy for adequate and inadequate levels of nutrition 

literacy was calculated for the study population. Combining the categories of poor and marginal 

nutrition literacy levelsas inadequate nutrition literacy level simplified the understanding of the 

adjusted prevalence estimates. The age adjusted prevalence of inadequate nutrition literacy of 

the 25-45 year old females was nearly equal in all age categories indicating that females of any 

age within the 25-45 year old age group in Colombo district show similar pattern of nutrition 

literacy. (Anthony, 2010)This finding is supported by the study on developing predictive models
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for health literacy by Martin (2009)) who declaered taht teher were no major differences in the 

health literacy levels of adults in the 25-39 years and 40-49 years groups..

Then the prevalence of the inadequate nutrition literacy was further compared among the ethnic 

groups and the adjusted prevalence was calculated for population structure of Sinhalese or non­

Sinhalese of the district o f Colombo. The adjusted prevalence of inadequate nutrition literacy 

was higher in the Sinhalese (51.8%) compared to non-Sinhalese (48.2%). Other studies in field 

of health literacy and nutrition literacy (Zoellner, 2009) also have noted ethnic disparities of 

literacy levels.

Prevalence of poor nutrition lteracy level startified by age indicated a gradually declining trend 

in the proportion of females with inadequate level of nutrition litarcy with increasing levl of 

education. This finding is supported by the findings of many researchers of nutrition litercy and 

health literacy ( Zoellner,J, 2009;.Laurie T. Martin, 2009)

When the prevalence of varying nutrition literacy level was compared with the wealth quintile, it 

could be seen that the poor nutrition literacy level was higher among the lowest wealth quintiles 

populations compared to the highest. Adequare nutrition literacy also showed a gradually 

incearsing trend with increasing wealth quintile.Other research also this findings that literacty is 

influenced byincome (Zoellner, 2009).

A comparison of the mean score for the each of the fivemajor skillareas assessed in the Nutrition 

Literacy Test obtained by the study units in different levels of nutrition literacywas also 

performed in the present study. The results shows that for all the skills assessed, the study units 

in poor nutrition literacy level had performed worst and those in adequate nutrition literacy level 

had performed best (Ability to identify nutrition related text (Kruskal-Wallis ^=538.09, df=2, 

p<0.001), ability to comprehend nutrition related text (Kruskal-Wallis j 2=564.24,df=2, p<0.001), 

interpreting nutrition related information and data presented in the form of tables, charts, 

pictures, symbols and maps (Kruskal-Wallis /=658.57,df=2, p<0.001), completing nutrition 

related computations (Kruskal-Wallis /=693.40,df=2, p<0.001), making nutrition related 

inferences based on the information presented (Kruskal-Wallis ^=714.80, df=2, p<0.001). This
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result indicated that the pattern of possession of each of the skills that comprised nutrition 

literacy also followed a pattern similar to the different levels of nutrition literacy. It also 

indicated that any interventions to improve nutrition literacy in this group should improve all the 

skills.

5.4Correlates of nutrition literacy among females aged 25-45 years in Colombo district

Among the basic socio-demographic and socio-economic characteristics assessed as correlates 

for inadequate nutrition literacy, being a non-sinhalese (p=0.037), an education level below 

G.C.E. A/LOR= 3.35(95% Cl 2.57-4.38),being currently unempIoyed(OR= 1.97(95% Cl 1.49­

2.62), being in lowest three wealth quintile (OR= 1.52 (95% Cl 1.21-1.92) were found to be 

significant correlates in the bivariate analysis, o f these the only correlates that were found to be 

significant in the multivariate analysis were the education level below G.C.E. A/L(adjusted 

0R=2.43(95%CI1.81-3.27) and not being employed (adjusted OR=1.58(95%CIl.13-2.21).

The findings ofThe o f low education and low income as correlates of nutrition literacy was a 

confirmation of the findings in the literature. Zollenger (2009) in his study among adults (n=177) 

in the lower Mississippi Deltaalso found that low education level (p=0.008) and low income 

(p<0.001) as significant correlates of poor nutrition literacy. This is further confirmed by the 

findings of von Wagner (2007) where low educational attainment (OR=7.46; 95% Cl 3.35 to 

16.58) and low income (OR=5, 95% Cl 1.87 to 18.89) were found to be significant risk factors 

for limited health literacy. Furthermore, Zoellenger (2009) researching on the correlates of 

nutrition literacy levels has shown that age(p=0.16), sex (p=0.51)and ethnicity (p=0.21) were not 

significantly associated with nutrition literacy score.The findings of correlates of limited health 

literacy by, von Wagner (2007) revealed age as a risk factor (adjusted OR=1.04; 95% Cl 1.02 to 

1.06)( Zoellner,J„ 2009;.)

Having a NCD of the participant was not a significant correlate of nutrition literacy in the present 

study (OR= 1.05(95% Cl 0.80-1.37). This is contrary to the research evidence from other 

countries based on the health literacy studies where poor health literacy was shown to be 

associated with having a NCD and to its control( (Schillinger D, 2002) (Battersby C, 1993).
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Having a parent or a sibling with a NCD which need dietary interventions (OR= 1.57 (95% Cl 

1.25-1.97)) and having a household member with a NCD which need dietary interventions 

(OR=1.38 (95% Cl 1.081.774)) were a found to be correlates of inadequate nutrition literacy in 

the bivariate analyses o f the present study. Adult females were shown to be key persons in the 

households in managing diets of the family (Seidel, 2012) and this situation is of great concern to 

the control of NCDs. This unsatisfactory situation indicates the need of the improvement of 

nutrition literacy among the females of this age group.

The bivariate analysis also found that more frequent involvement in household food purchasing 

(OR=l.59(95% Cl 1.26-2.00)) and household cooking (OR=1.68(95% Cl 1.34-2.12)) to be 

significant correlates of inadequate nutrition literacy. Involvement in household food purchasing 

for more than 4 days per week (adjusted OR 1.63 (95%CI 1.19-2.23)) was also a significant 

correlate of inadequate nutrition literacy among females of 25-45 years of age in Colombo 

district. This indicate that being simply involved in food related household work has not 

improved the nutrition literacy. This further emphasizes the importance of formal interventions 

to improve nutrition literacy among the females of this age group.

Frequent consumption of at least one main meal from an outside restaurant (OR=5.71(95% Cl 

2.99-10.89)) and consumption of all three main meals from an outside restaurant (OR=3.62(95% 

Cl 1.66-7.87)) were also found to be correlates of inadequate nutrition literacy in the bivariate 

analyses of the present study.This can be considered as showing evidence that these study units 

lack nutrition literacy which had led to poor food choices. Similar findings were seen in the 

research by Zoellner (2011) where healthy eating index was seen to have a linear association 

with good health literacy level (OR-O.24; F=18.8; p<0.01).

Bivariate analyses of the present study found that non-receipt of formal education on nutrition 

related fields up to G.C.E. 0/L(OR=T.54(95% Cl 1.20-1.98)) and non-receipt of food and 

nutrition related instructions by health care workers within the past six months (OR=1.48 (1.14­

1.81 ))to be correlates of inadequate nutrition literacy. Similar finding were noted by (Aihara Y l, 

2011 )when he found diet/nutrition information from health professionals (OR = 3.96 (95% Cl =
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1.97-7.95)) had a significant relation with adequate nutrition literacy among women.Non-receipt 

of formal education on nutrition related fields up to G.C.E. O/L was also a significant correlate 

of inadequate nutrition literacy in the multivariate analyses of the resent study (adjusted 

0R=1.58 (95% Cl 1.15-2019)). This highlights the importance of formal school education as a 

vehicle of delivery for the skills related to nutrition literacy among females.

Bivariate analysis on accessibility and usage of main communication channels, non-accessibility 

to radio (OR=1.84 (95% Cl 1.45-2.34)), non-accessibility to television (OR=3.34 (95% CI2.33- 

4.77)), non-accessibility to newspapers (OR=3.02 (95% Cl 2.35-3.88)) and having access to 

internet (OR=2.02 (95% Cl 1.46-2.79)) showed that these weresignificant correlate for 

inadequate nutrition literacy. When use of these channels to obtain general information during 

the past six months was explored it showed that non-use of television(OR=2.07 ( 1.47- 2.92)), 

non-use of newspapers (OR=1.48 (95% Cl 1.18-1.86))and non-use of internet(OR=1.96 (95% Cl 

1.27-3.02))were significant correlates of inadequate nutrition literacy.of these correlates not 

using of television to obtain nutrition informationduring the past six months (adjusted 

OR=2.47(95%CI 1.37-4.43)), not using of newspapers to obtain nutrition informationduring 

the past six months were found to be significant even in the multivariate analyses. This further 

corroborates the well justified argument related to the relationship between access and use of 

communication channels to nutrition literacy.

Similar relationships were detected by other researchers. (Jamie Zoellner, 2009;. ), Frequency of 

usage of television to obtain general information (p<0.001), use of television for nutrition 

information (p=0.001), using newspaper or magazine for nutrition information (p<0.001) and 

using internet for nutrition information (p=0.008) were significantly among adults in the lower 

Mississippi Delta (Zoellner, 2009).

When the language skills were considered, ability to speak in Tamil (OR=3.18(95% Cl 1.74­

5.80)) and ability to write in Tamil (OR=2.60 (95% Cl 1.44- 4.71)) were found to be significant 

correlates for inadequate nutrition literacy in bivariate analyses. This may be indicatinga 

situation disadvantagoues for the Tamil speaking feales. Similar finding has been detected in an
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assessment of health literacyin USA (Olives T, 2011 ) , where non-english primary language 

(OR=6.97(95% Cl, 2.76-17.6)) had been a risk factor for inadequate health literacy.

Level of adoption of health promoting behavior was not a significant correlate (OR=l.05(95% Cl

0.83-1.32)) of nutrition literacy in the present study. This is contrary to many research evidence 

elsewhere. Health literacy study by Scott (2002)showed that adherence to screening services has 

been low in participants with low health literacy. The research by von Wagner C l, (2007) found 

that higher health literacy scale increased the likelihood of eating at least five portions of fruit 

and vegetables a day (OR= 1.02 (95% Cl 1.003 to 1.03)).According to Zoellner (2011), health 

literacy significantly predicted sugar sweetened beverage consumption (OR=0.15,p<0.01).

Low level of knowledge on nutrition was a significant correlate of inadequate nutrition literacy 

(OR=2.86(95%CI 2.26-3.63)) in the bivariate as well as multivariate (adjusted

OR=2.18(95%CI 1.66-2.87)) analyses in the present study. In the conceptual model of health 

literacy Nutbeam, highlights the importance of knowledge on nutrition as a precursor to 

improved health literacy (Nutbeam, 2008).

5.5 Designing a skill development intervention package to improve nutrition literacy skills 

of females aged 25 to 45 years in Colombo district and the cluster randomized trial to 

assess the effectiveness of the intervention

In the assessment of effectiveness o f interventional studies consisting of a control group and pre­

post design, it is mandatory to identify the comparability of the intervention and control groups 

as far as the basic socio-demographic and service information that may influence the intervention 

are concerned (Taylor et al, 1978). The findings of pre- intervention assessment showed that 

there was no statistically significant difference in the two groups based on selected socio 

demographic parameters (age (x2-  3.886, d f =3,p =0 .274), and ethnicity, (100% Sinhalese in 

both), education level (%2= 5.575, df=4, p=0.233), marital status^=0.958, df=l. p=0.328) and 

employment status.(^=1.122, df=2,p=0.289). Most importantly, the nutrition literacy levels of 

the participants in the each group was also not significantly different in the pre- intervention 

assessment (^=2.722, df=l, p=0.099).
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The current intervention study showed response rate of 88.3% in the intervention and 91.7% in 

the control group with minimum loss to follow up rates indicating the validity of the results of 

the intervention.

Six months after completion of the intervention, at the post intervention assessment, using the 

same Nutrition Literacy Test it was shown that in the intervention group number of participants 

with inadequate nutrition literacy level had drastically significantly decreased from 67 (63.2%) 

to 31 (29.2%) (p<0.001) while participants in the control group with inadequate nutrition literacy 

level has only slightly decreased from 81 (73.6%) to 68 (61.8%). The decrease in the control 

group was not statistically significant (p =0 .061).

Furthermore, the difference in the intervention group and the control group in the post 

intervention assessment was also significantly different (%2=22.74, df=l,p<0.001).

Statistically significant improvement of nutrition literacy among the intervention group 

following the intervention in the absence of a significant improvement in the control group 

clearly indicate that the intervention was effective in improving nutrition literacy among females 

of 25-45 years old in the Colombo district.

The present study also strengthened its evidence of the effectiveness of its intervention to 

improve nutrition literacy by assessing the effectiveness of the intervention on different 

categories of study units in the intervention group based on socio demographic and socio 

economic characteristics. Evidence showed that the intervention improved the effectiveness on 

nutrition literacy irrespective of the age (p=0.760) and educational level (p=0.185).

Further analysis was also performed to assess the effectiveness of the intervention in improving 

each of the skills related to nutrition literacy. These analyses showed that the intervention was 

successful in improving each skill (ability to identify nutrition related text 

(^=15.275,df=l,p<0.001), ability to comprehend nutrition related text 0^=30.36,dfM,p<0.001), 

interpreting nutrition related information and data in the form of tables ,charts, pictures, symbols 

and maps (^=17.37,df=l,p<0.001),completing nutrition related computations (^=27.66 

,df=l,p<0.001), making nutrition related inferences based on the information presented 

(^=23.99,df=l,p<0.001).
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Other than these evidence of the success of the intervention in improving nutrition literacy and 

also all the skills related to nutrition literacy, further evidence was sought for effectiveness by 

performing cluster level analysis to assess whether the intervention was successful in improving 

the nutritional literacy at group level.

Comparison of cluster level proportion of the participants with inadequate nutrition literacy level 

in the intervention and control clusters showed no statistical significance difference in the pre 

intervention assessment (Mann-Whitney U=55.500, Z=-.959) while the difference was 

statistically significant in the post intervention assessment (Mann-Whitney U=27.5, p<0.010) 

Comparison of cluster level proportion of the participants with inadequate nutrition literacy level 

in the intervention clusters between pre and post intervention assessmentsshowed that the 

proportion of the participants with inadequate nutrition literacy in the intervention clusters had 

significantly decreased (Mann-Whitney U= 19.000, Z=-3.067, p<0.002) while the corresponding 

difference in the control clusters was not significant (Mann-Whitney U=47.500, Z= -1.419, 

p<0.156).

Statistically significant improvement of nutrition literacy among the intervention clusters 

following the intervention in the absence of a significant improvement in the control clusters 

added to the pool of evidence of effectiveness o f the interventionto improve nutrition literacy 

skills of females aged 25 to 45 years.

The present study also generated evidence that the females o f 25-45 years old who underwent the 

intervention accepted the interventional activities well and perceived that participating in the 

study benefitted them.

5.6 .Limitations of the study

Developed and validated Nutrition Literacy Test, though can be applicable for most of the 

females in the intended age group, may exclude the females that do not have the ability of read 

the Sinhala text below grade 8.

The assessment of correlates for inadequate nutrition was performed using the data gathered in 

the cross-sectional descriptive study. This design precluded establishment of the temporal
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relationship. Identification o f the temporal relationship is useful for the planning interventions 

and decision making which could not be provided by the present study.

Furthermore, the present study was limited in performing a comprehensive assessment of 

correlates and was limited to the correlates described in perused literature on nutrition literacy.

Though the intervention was proven to be effective in developing the nutrition literacy skills of 

the study population, the long term effects could not be assessed in the present study. Other than 

the acceptability of the participants, the other aspects o f logistic and financial feasibility of 

conducting the intervention were also not assessed in the present study.
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CHAPTER 06

Conclusions and Recommendations

6.1 Conclusions

1. The Nutrition Literacy Test developed was found to be a valid and reliable test to assess 

nutrition literacy among females aged 25-45 years in Sri Lanka.

2. The sstudy revealed that inadequate nutrition literacy was a considerable problem among 

among females aged 25-45 years in Colombo districtwith the prevalence of marginal and 

poor nutrition literacy level being 41.1% (95% Cl 41.06-41.14)and (14.6% (95% Cl 

14.54-14.65), respectively. The prevalence of inadequate nutrition literacy was seen to be 

higher among non-sinhalese, low educated and poor who can be considered as socially 

and economically disadvantaged groups.

3. Correlates o f inadequate nutrition literacy identified were mostly modifiable factors. 

They were related to socio-economic status of the females (an education level below 

G.C.F. A/L (adjusted OR=(2.43(95%CI 1.81 -3.27) and not being employed (adjusted 

OR=1.58 (95%CI1.13-2.21)), their non-use of nutrition related communication channels 

(not using of television to obtain nutrition informationduring the past six months 

(adjusted OR=2.47(95%CIl.37-4.43), not using of newspapers to obtain nutrition 

informationduring the past six months(adjusted OR=2.90(95%CI 1.96-4.28)), a gap in the 

formal education they received (non-receipt of formal education on nutrition related 

fields up to G.C.E. O/L (adjusted OR 1.58(95%CI1.15-2.19) and their poor knowledge in 

nutrition (adjusted OR=2.18(95%CI 1.66-2.87)).

4. The intervention developed and implemented to improve nutrition literacy skills of the 

study population was found to be highly successful in improving nutrition literacy among 

adult females of 25-45 years in Colombo district. The intervention was proved to be 

effective in improving nutrition literacy both at individual and at group level. It was also
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successful in improving nutrition literacy o f females of varying age and educational 

levels. Other than overall improvements in the nutrition literacy the intervention was also 

effective in improving each of the skills required by an individual to be nutritionally 

literate. The interventional activities were acceptable to the females of 25-45 years and 

they perceived it as being beneficial.

6.2. Recommendations

1. The study recommends thatNutrition Literacy Test as a test that can be used to generate 

valid and reliable information on nutrition literacy among adult females of the country.

2. The problem of inadequate nutrition literacy among females should be should be brought 

to the notice of the relevant authorities of the Ministry of Health and corrective actions 

should be advocated.

3. Higher authorities should be lobbied to consider implementing the intervention toimprove 

nutrition literacy, which was found to be effective and acceptable in the present study, to 

improve nutrition literacy skills of adult females. Logistic and financial feasibility of 

delivering the intervention as a programme should be assessed on a pilot basis. Long term 

outcomes of the intervention should also be assessed further.

4. Steps should be taken to address the modifiable correlates of inadequate nutrition literacy 

identified in the study through broad interventions in the fields on health and education.
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Annexure I:

Cover letter to assess the judgmental validity of draft Nutrition Literacy Test

Dr. K.Y.P.K. Weerasekara 
Post Graduate Trainee,
Department of Community Medicine,
Faculty o f Medicine, University of Colombo.

10th February 2012

Through Dr.Nalika Gunawardena,
Senior Lecturer in Community medicine,
Department o f Community Medicine,
Faculty o f Medicine,
University of Colombo.

Dear Sir / Madam,

Research on Nutrition literacy, its correlates and effectiveness of a skill 
development intervention to improve nutrition literacy among females aged 25 to

45 years in the district of Colombo.

I am Dr. K.Y.P.K. Weerasekara, a post graduate trainee in Community Medicine, 
attached to the Faculty o f Medicine, University o f Colombo. I have planned to conduct 
the above indicated research. As a preliminary step, I am in the process o f developing a 
test to assess nutrition literacy in adult females.

Nutrition literacy is defined as the degree to which people have the capacity to obtain, 
process, and understand basic nutrition information. Literature specifies wide range of 
skills one need to have to be nutrition literate (Annexure IA) and out o f these, I have 
identified following skills in the assessment o f the nutrition literacy in the test being 
developed.

1. Ability to identify nutrition related text.
2. Ability to comprehend nutrition related text.
3. Interpreting nutrition related information and data presented in the form of 

tables, charts, pictures, symbols and maps.
4. Completing nutrition related computations.
5. Making nutrition related inferences based on the information presented.

A test assessing nutrition literacy should aim to assess whether a person possess these 
skills r not. The proposed test consists o f 30 questions based on 13 commonly available
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nutrition related stimuli. That will enable measurement of skills needed to fulfil each 
aspect of nutrition literacy indicated below.

1. Ability to identify nutrition related text.
2. Ability to comprehend nutrition related text.
3. Interpreting nutrition related information and data presented in the form of 

tables, charts, pictures, symbols and maps.
4. Completing nutrition related computations.
5. Making nutrition related inferences based on the information presented.

It will be administered as s self-administered questionnaire and would be translated to 
Sinhala.

I have planned scoring system, so that the minimum mark that can be obtained for the 
test will be 0 while the maximum will be 100. Each skill areas being assessed is 
allocated 20 marks which will give equal score to each skill.

This is to respectfully request you to express your views on:

1. appropriateness o f the questions to assess the relevant skills;
2. Adequacy o f the questions to assess the relevant skills;
3. Cultural suitability o f the questions;
4. Appropriateness of the scoring system o f the nutrition literacy test.

This is to cordially invite you an expert in the field o f nutrition/education, to be a 
resource person I assessing the validity of the draft Nutrition Literacy test that has been 
developed.

A draft tool has been provided to you (Annexure IB). I have also annexed an evaluation 
form to be used for your convenience with instructions on how to indicate your opinion 
(Annexure IC).

Confidentiality o f all information is guaranteed and information will only be used for 
research purposes. No information by which you can be identified will be released or 
published.

I would be grateful if-you would contact me for any comment or further information 

Dr. K.Y.P.K. Weerasekara
Post Graduate Trainee in Community Medicine, Department of Community 
Medicine, Faculty of Medicine, University o f  Colombo 
Phone: 0112 411028 
E mail: yasoma.kumari@yahoo.com

I would be further grateful if  you may give an appointment for discussion o f the above 
in two weeks’ time.

Thank you,

Yours faithfully,

Dr. YasomaWeerasekara
2



AnnexureIA

List of identified skills pertinent to nutrition literacy

1. Interpreting information and/or data presented in the form of tables, charts, 

pictures, symbols, maps, and videos.

2. Completing simple computations mentally.

3. Making inferences based on information presented or applying given 

information to a specific scenario.

4. Seeking information from various sources and interactions on Internet websites

5. Analysing information critically.

6. Assessing validity and credibility of information.

7. Using information to exert greater control over life events and make changes in 

life situations.
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Annexure IB

Draft Nutrition Literacy Test

Thank you for time taken to participate in this research. Please read the following 
carefully before writing answers to this test.

• This is a test to ascertain the ability understand nutrition information and make 
inferences based on commonly available nutrition information.

• You are required to answer all questions.
• To indicate your answer, please write an ‘X ’ in the cage provided adjacent to the 

responses.
• For each question you can select only one response. There is one correct 

response to each question, given in the set o f answers.
• In the event that you do not know the correct answer, please don’t guess an 

answer. Then select the ‘don’t know’ option as the response.

(A) “ In Sri Lanka, Out of the children aged 6 - 5 9  months, 2 9 . 6 %  suffer from 
vitamin A deficiency and severe vitamin A deficiency is seen in 2 . 7 %  of them .”

Based on the information provided above please answer the following questions

1

11

Out o f 100 children in the age group of 6-59 months, nearly how many would be 
having sufficient vitamin A level?

1 Nearly 70 | |
2 Nearly 50 j___j
3 Nearly 30 |___|
4 Do not know 1 1

2

Out o f 100 children in the age group o f 6-59 months, nearly how many would be 
having severe vitamin A deficiency?

1 Nearly 3 |___|
2 Nearly 30 j j

3 Nearly 10 j___|
4 Do not know 1 1
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(B) The index of a book recommending healthy food habits to the Sri Lankans is 
shown below

<4
A a p t e r  C o n te n t

1 C o n su m e  g ra ins th re e  tim es p e r  day

2 C o n su m e  fruits an d  v e g e ta b le s

3 C o n su m e  pulses an d  an im al b a se d  food

4 C ontro l oil in yo u r food

5 Limit s a lt  consum ption  jco n su m e  iodized sa lt

6  In c re a s e  drinking w a te r

7 Maintain you r body w eight

8 Limit consum ption  o f su g a r , h oney  and  su g a r  sw e e te n e d  drinks

Based on the information provided above please answer the following questions 
In which chapters of the book, do you thinkyou can find following information?

Fat content o f the coconut oil
1 Chapter 3
2 Chapter 6
3 Chapter 4
4 Don’t Know

Nutrients in eggs
1 Chapter 2
2 Chapter 3
3 Chapter 4
4 Don’t Know

Normal range o f Body
1 Chapter 6
2 Chapter 7
3 Chapter 8
4 Don’t Know

mass index

(C) The main factor deciding the quality of corn is the amount of toxic substance 
named “aflatoxin” contained in it.
This toxic substance can be contained in Rice, corn, peanuts as well as crops such 
as chillies, which arc produced, not adhering to proper quality. Unlike other toxic 
substances, “aflatoxin” cannot be destroyed by heat; hence it is not destroyed 
during cooking. ______________________________________________
Based on the information provided above please answer the following questions

Aflatoxin” toxic substance can be ingested into the body by chillies in cooked
food

1 Yes
2 No
3 Can’t say
4 Don’t

Know
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Aflatoxin” toxic substance can be ingested into the body by eating well boiled
corn

1 Yes
2 No
3 Can’t say
4 Don’t Know

(1)) M aternal weight gain of 10-12 kg during the pregnancy aids delivery of a baby 
with good birth w eight.
In Sri Lanka, average w eight gain of a w oman during pregnancy is 7.5Kg.

Based on the information provided above please answer the following questions

8

Out of these pregnant mothers, who has/have an adequate weight gain during the 
pregnancy to ensure a baby of good birth weight?

1 A mother with 12kg weight gain during pregnancy | |
2 A mother with 7kg weight gain during pregnancy | |
3 Both these mothers | |
4 Don’t know I |

9

‘In Sri Lanka , out o f the pregnant women, 95% have weight gain below 7.5kg 
during pregnancy’
Based on the above information this statement is

1 Correct
2 Incorrect
3 Can’t say
4 Don’t Know |___|

(E) This is a part of a label of a jam bottle.

Fimoring add ft fits and coloring agents {EllO, E12*| |ft ft ftnCt

S 9  Dyc<fcW »ctur«2f/ol/2 012
Hwtmto**! l*4ocmat*on ~-f.« 990^9

MSiutvioiSli HM'CP* 8«V B#*ar« 2 1 /0 5 /2  014
rru™ . “ ' • “ f l i t ?

" I I I H  | l !  Ill 3 0 0 9
092098 0 1 1070

Based on the information provided above please answer the following questions

10

Out o f these which is a colouring agent added to the jam in the above bottle?
1 E110 |___|
2 E120 | |
3 E440a | |
4 Don’t j |

Know
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What is the expiry date o f this food?
1 22/05/2012 | |

11 2 13/08/2012 | |
3 21/05/2014 |_
4 Don’t Know |

(F) Cholesterol in our blood is produced using existing body fat or dietary fat. 
Among food only food of animal origin contain cholesterol

Based on the information provided above please answer the following questions

12

Cholesterol is found in coconut oil
1 Yes | |
2 No | |
3 Can’t say
4 Don’t Know |

13

A person, who consumes only food with plant origin, cannot have a high level of 
blood cholesterol. This statement is

1 True | |
2 False
3 Can’t say
4 Don’t know I I

(G) The trend o f low birth weight in Sri Lanka is shown below

year

Based on the information provided above please answer the following questions

14

15

Out of these periods, which one shows a decline of low birth weight?
1 From 1998 to 1999 |___|
2 From 2001 to 2002 |___|
3 From 2006 to 2009 |___|
4 Don’t know |___|

What is the low birth weight percentage in the year 2001

7



1 16.1 
2 18.1
3 17.1
4 Don’t know

(G) The calcium content o f some commonly consumed food items is shown below
F o o d  i t e m A m o u n t

|
C a lc iu m  C o n te n t  ( m g )

Milk Vi cup 115

K ath u ru m u ru n g a Vi cup 1130

gingelly 1 T ab le  spo o n 350

K o o n issan (a  sm a ll d ried  fish) 3 T ab le  sp o o n s 508

Based on the information provided above please answer the following questions

The amount of calcium provided by one cup of milk is less than the amount of 
calcium provided by 3 table spoons of Koonissan(a small dried fish).This
statement is

16 1 Correct |
2 Incorrect
3 Can’t say
4 Don’t Know |

If you consume lA cup o f Kathurumurunga and 3 table spoons of Koonissan (a 
small dried fish), what is the amount of calcium(mg) given to the body by these 
two foods?

17 1 1073 1 1
2 558 1 1
3 2508 1 1
4 Don’t | | 

know

(H) A table for measuring Body mass index is given below

Wieght (kg)

45 48 50 53 55 58 60 63 65 68

145 21.4 22.6 23.8 25 26.2 27.3 28.5 29.7

g 147.5 20.7 21.8 23 24.1 25.3 26.4 27.6 28.7 29.9 Z J
U

' w '  
•4—> 150 20 21.1 22.2 23.3 24.4 25.6 26.7 27.8 28.9

j G

‘5 152.5 19.3 20.4 21.5 22.6 23.6 24.7 25.8 26.9 27.9 29
a

155 18.7 19.8 20.8 21.9 22.9 23.9 25 26 27.1 28.1

157.5 18.1 19.1 20.2 21.2 22.2 23.2 24.2 25.2 26.2 27.2

Low 1 Normal J Overweight | | Obese

Based on the information provided above please answer the following questions

18 What is the body mass index of a person with height 150 cm and weight 58kg?

8



1 25.6 | |
2 26.9 | |
3 26.4 |
4 Don’t know |___|

To which category o f BMI, will a person with height 150 cm and weight 60kg 
will belong to?

19 1 Normal
2 Low
3 Over weight [___|
4 Don’t know

“When two persons with same weight are considered, the shorter person is more 
likely to be obese than the taller person”. This statement is

20 1 Correct
2 Incorrect
3 Can’t say
4 Don’t Know 1

(.1) The consumption of iodized salt in Sri Lanka is shown in the map below.

P ercen tage  o f  1 le a s e h o ld  C o n s u m p tio n  o f  Io d iz e d  S a l t  in  S ri 1 .anka

'  ̂ . . y - o - v  d<30r  \  | No D ata

\ i | Province Boundaries

t Northern
. \ Province '  v

Based on the information provided above please 
answer the following questions

21. Out o f  these provinces ,which province has 
the highest consumption o f iodized salt

1 North central |___ |
\w  \ 2  North | j

y  Provinee ; ■ t western

North Western
Prcwittce t: j

• ’ Eastern

3 Uva | |
4 Don’t know | |

1 \  1 Province ;,

. Central p Province 22. In Uva province, what is the percentage use
m O L  . Uva Province o f iodized salt?

Province picvmce

1 50-60% | |
a 2 30-50% | |

l__1 1__ 1 1 Kilometers0 25 SO 100
3 <30%
4 Don’t know |___|

9



(K) Based on the am ount of nutrient in lOOg of food, colour code is assigned for 
the each nutrient as below.

Nutrient
High

moderate

Low

Food item  1 Food item  2 Food item  3

Based on the information provided above please answer the following questions

23

Out o f these three food items, which one has low saturated fat amount?

1 Food item 1 |___
2 Food item 2 |___|
3 Food item 3 |___|
4 Don’t know |___|

24

Out o f these three food items, which one has high salt amount?
1 Food item 1 |___|
2 Food item 2 j_____ |
3 Food item 3 |___|
4 Don’t know |___|

10



(L) This is a label of a milk powder packet.

Full c re a m  M ilk p o  
E n rich e d  w ith  V itam

w d er 
n  A&D

Nutrition Information P r e p a r a t io n
P er 100g Per 2 5 g  

N utrient pow der se rv in g
To p rep are  1 g la ss  o f m ilk 

3 tab le sp o o n s  (2 5 g ) o f m ilk p o w d er to

Energy kcal 500 125

Protein g 24 6

C arb o h y d ra te g 38 9.5

Fat g 28 7

Calcium m g 800 200

b e  dissolved in 1 g la ss  (2 0 0 m l) of 
w a te r.

Based on the information provided above please answer the following questions

25

26

27

If you drink two glasses of milk per day, prepared as per instructions, how much 
o f energy will you get from milk?

1
2
3
4

125 kcal 
250 kcal 
500 kcal 
Don’t 
Know

J

If you have to take 400 mg calcium per day, how many glasses of milk, prepared 
as per instructions, do you have to take daily to obtain full requirement o f calcium 
from this milk?

1
2
3
4

1 glass
2 glasses
3 glasses 
Don’t 
Know

!_ !

If your diet gives you 2500 calories a day, and your diet includes 2 glasses of 
milk, prepared as per instructions what percentage of your daily value of calories 
will be from milk?

1 5% 1___1
2 10% l _ l
3 20% l _ J
4 Don’t L _J

Know

11



(M) When food is labelled based on their nutrients, the levels of nutrients, that 
should be in the food, is specified by the government. Below show n is some of these 
levels.

Component Claim Condition
Energy low Below 40 kcal per 100 g (solids) 

or
Below 20 kcal per 100 ml (liquids)

Fat low Below 3 g per 100 g (solids) 
Below 1.5 g per 100 ml (liquids)

Free Below 0.5 g per 100 g (solids) o r 100 
ml (liquids)

sodium low Below 0.12 g per 100 g

Part o f a nutrient content details o f a milk powder packet is shown below.
Nutrient Per lOOg powder

Energy kcal 360
Protein 9 33
Carbohydrate 9 54
Fat 9 0 .8
Calcium mg 1340

Based on the information provided above please answer the following questions

28

Can this milk powder be considered as a low fat milk powder?
1
2
3
4

Yes
No
Can’t say
Don’t
Know

l _ l

□

Can this milk powder be considered as a fat- free milk powder?

29

1
2
3
4

Yes
No
Can’t say
Don’t
Know

l _ l
l _ l

Can this milk powder be considered as a low- energy milk powder?

30

1
2
3
4

Yes
No
Can’t say
Don’t
Know

l _ l

L J
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Question number Suggested alternate wordings / Suggested alternate score 
______________________________ questions_____________________________________

_ 2_

_ 4 _

_5_

_ 8_

_9_
JO

_12
_n
1 1
H
1 1
1 1
H
1 1
20
21
22
23
24
25
26
27
28
29
30
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Annexure III

Information Sheet for Participants - I

Study on prevalence of Nutrition Literacy, its correlates among females aged 25-45 

years of age in Colombo District- validation study

I am Dr. K.Y.P.K. Weerasekara, currently attached to the Post graduate Institute of 

Medicine as a post graduate trainee in Community Medicine. I would like to invite you 

to take part in the research study titled prevalence of nutrition Literacy, its correlates 

among females aged 25-45 years of age in Colombo District conducted by Dr. 

K.Y.P.K.Weerasekara and Dr N. Gunawardena, senior Lecturer of the Department of 

Community Medicine, Faculty of Medicine, University of Colombo.

1. Purpose of the study

The purpose o f this research is toassess nutrition Literacy o f the females in the age 

group of 25-45 years o f age.It is expected that this study will reveal important 

information on nutrition literacy o f community sample of adult females and its 

correlates.

2. Voluntary participation

Your participation in this study is voluntary. You are free to not participate at all or to 

withdraw from the study at any time despite consenting to take part earlier. If you 

decide not to participate or withdraw from the study you may do so at any time.

3. Duration, procedures of the study and participant’s responsibility

The procedures to be carried out are an interviewer administered questionnaire and a 

self administered questionnaire, which is aimed to assess the nutrition literacy. There 

will be no follow up activities.

4. Potential benefits

Participation in this study may benefit you and your community as a whole since the 

findings will be provided to agencies and personnel in the respective field who are 

involved in further decision making and providing food and nutrition information. 

Further if  your understanding on nutrition information is found to be inadequate you

17



may be selected for an intervention which would facilitate to upgrade your 

understanding on nutrition information.

5. Risks, hazards and discomfort

We ensure that there are no potential or actual risks to you by participating in this 

research. The only inconvenience you will have to experience is spending time in filling 

up the questionnaire.

6. Reimbursements

You will not be paid any allowances for participating in this study.

7. Confidentiality

Confidentiality o f all the records is guaranteed and no information by which you can be 

identified will be released or published. These data will never be used in such a way that 

you could be identified in any public presentations or publications.

8. Termination of study participation

You may withdraw your consent to participate in this study at any time. Please notify 

the investigator as soon as you decide to withdraw your consent.

9. Clarification

If you need further clarifications, please feel free to contact me at,
Dr. K.Y.P.K. Weerasekara 
Registrar in Community Medicine 
No 108, Kadgugahawatta,
Gothatuwa,
Angoda.
Tel. 0112 411028
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Annexure V

Consent Form I - validation study 

To be completed:

a. By the participant
The participant should complete the whole of this sheet herself

1 Have you read the information sheet? Yes/No

(Please keep a copy for yourself)

2 Have you had an opportunity to discuss this study and ask any questions? Yes/No

3 Have you had satisfactory answers to all your questions? Yes/No

4 Have you received enough information about the study? Yes/No

5 Who explained the study to you?

6 Do you understand that you are free to withdraw from the study at any time, Yes/No 

without having to give a reason

7 Have you had sufficient time to come to your decision? Yes/No

8 Do you agree to take part in this study? Yes/No

Participant’s Signature.......................................................Date...............................

Name (BLOCK CAPITALS).................................................................................

b. By the investigator
I have explained the study to the above volunteer and she has indicated her willingnessto take 

part.

Signature of investigator.....................................................Date.....................................

Name (BLOCK CAPITALS).............................................................................................
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Annexure VII

Questionnaire for Validation of Nutrition Literacy Test

GN division Index No.

Date of interview Name of the interviewer

Instructions to interviewer.

• Read out the following to the respondent.

“Thank you for consenting to participate in this study. The information you provide is 
very important and try to answer as sincerely as accurately as possible.

Your responses will be treated confidentially and only the researchers will have access 
to the forms. If you do not understand the questions, please tell me. If you have 
anything to ask from me about this study, you can ask them now.”

• Mark the responses in the relevant box by cross (x). Please obtain responses to all the 
questions.

Demographic and socio-economic information of the participant
i Age in vears fas at last birthday): 1 II II 1

Ethnicity
1 Sinhalese | |

2 2 Tamil j |
3 Muslim | |
4 Other |__ |

Religion
1 Buddhism | |
2 Hindu | |

3 3 Roman Catholic | |
4 Cristian | |
5 Islam | |
6 Other 1 1

Your highest educational achievement 1
I No schooling 1 |
2 Up to Grade 5 1___I
3 Grade 6-9 1___|

4 4 Up to G.C.E (O/L) |___|
5 Passed G.C.E. (O/L) |___|
6 Passed G.C.E. (A/L) | |
6 University education and above | |

What is your employment status?
C 1 Currently employed | |

2 Previously employed |___|
3 Never employed |___|
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|  Information on access anil usage of health communication channels

8

During the past six months, Did you have access to print media such as newspapers, 
magazines and books?

1 Newspapers Yes |___| No |___|
2 Magazines Yes |___| No | |
3 Books Yes |___j No j_____|
I f ‘no’ to all, go to question 10

9

During the past six months, which of the following print media such as newspapers, 
magazines and books were used by you to obtain general information (e.g. news, weather 
condition etc...)?

1 Newspapers Yes | | No | |
2 Magazines Yes |___| No |___|
3 Books Yes j_____j No | |
I f ‘no’ to all, go to question 11

10

How frequently did you use print media such as newspapers, magazines and books, to 
obtain general information (e.g. news, weather condition etc...)?

1 Not using | |
2 Less than once a week | |
3 Once a week | |
4 2-4 times per week | [
5 More than four times per week | |

11

During the past six months, Did you obtain nutrition/food/diet related information through 
print media such as newspapers, magazines and books?

1 Yes | |
2 No 1 1

12

During the past six months, what were the mass media that gave you nutrition diet /food 
related information?
(Mark all relevant cages with a “x”)

1 Newspapers Yes | | No | |
2 Magazines Yes j | No | |
3 Books Yes | | No j [

13

How frequently did you use print media such as newspapers, magazines and books, 
nutrition diet /food related information?

1 Not using | |
2 Less than once a week | |
3 Once a week | |
4 2-4 times per week . | |
5 More than four times per week | |
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AnnexureIX

Validated Nutrition Literacy Test (English)

Thank you for time taken to participate in this research. Please read the following 
carefully before writing answers to this test.

•  This is a test to ascertain the ability understand nutrition information and make 
inferences based on commonly available nutrition information.

• You are required to answer all questions.
• To indicate your answer, please write an ‘X ’ in the cage provided adjacent to the 

responses.
•  For each question you can select only one response. There is one correct 

response to each question, given in the set o f answers.
• In the event that you do not know the correct answer, please don’t guess an 

answer. Then select the ‘don’t know’ option as the response.

(A) “ In Sri Lanka, Out of the children aged 6-59 months, 29.6% suffer from 
vitamin A deficiency and severe vitamin A deficiency is seen in 2.7% of them.”

Based on the information provided above please answer the following questions

1
1
1

Out o f 100 children in the age group o f 6-59 months, nearly how many would be 
having sufficient vitamin A level?

1 Nearly 70 |___|
2 Nearly 50 j_____ |

3 Nearly 30 |___|
4 Do not know 1 1

2

Out o f 100 children in the age group o f 6-59 months, nearly how many would be 
having severe vitamin A deficiency?

1 Nearly 3 | |
2 Nearly 30 j_____ j

3 Nearly 10 j_____ |
4 Do not know |___|
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(B) The index of a book recommending healthy food habits to the Sri Lankans is 
shown below

C h a p t e r
. . . . . . .  _ A

C o n te n t

1 C o n su m e  g rains th re e  tim es  p e r day

2 C o n su m e  fruits a n d  v e g e ta b le s

3 C o n su m e pulses an d  an im al b a se d  food

4 C ontro l oil in you r food

5 Limit sa lt consum ption  je o n su m e  iodized sa lt

6 In c re a se  drinking w a te r

7 Maintain your body w eigh t

8 Limit consum ption of su g a r , honey  and  su g a r sw e e te n e d  drinks

Based on the information provided above please answer the following questions 
In which chapters of the book, do you thinkyou can find following information?

Fat content of the coconut oil
1 Chapter 3

3 2 Chapter 6
3 Chapter 4
4 Don’t |___|

Know

Nutrients in eggs
1 Chapter 2

4 2 Chapter 3
3 Chapter 4
4 Don’t | | 

Know

Normal range of Body mass index
1 Chapter 6
2 Chapter 7

D 3 Chapter 8
4 Don’t | | 

Know

(C) The main factor deciding the quality of corn is the amount of toxic substance 
named “aflatoxin” contained in it.
This toxic substance can he contained in Rice, corn, peanuts as w ell as crops such 
as chillies, w hich are produced, not adhering to proper quality. Unlike other toxic 
substances, “aflatoxin” cannot be destroyed by heat; hence it is not destroyed
during cooking.

Based on the information provided above please answer the following questions

6

Aflatoxin” toxic substance can be ingested into the body by chillies in cooked 
food

1 Yes | |
2 No ___|
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7

3 Can’t say
4 Don’t 

Know

Aflatoxin” toxic substance can be ingested into the body by eating well boiled
com

1 Yes
2 No
3 Can’t say
4 Don’t

Know

(D) M aternal weight gain of 10-12 kg during the pregnancy aids delivery of a baby 
with good birth weight.
In Sri Lanka, average weight gain of a woman during pregnancy is 7.5Kg.
Based on the information provided above please answer the following questions

Out o f these pregnant mothers, who has/have an adequate weight gain during the 
pregnancy to ensure a baby of good birth weight?

1 A mother with 12kg weight gain during |___|
pregnancy

2 A mother with 7kg weight gain during |___|
pregnancy

3 Both these mothers |___|
4 Don’t know

‘In Sri Lanka, out of the pregnant women, 95% have weight gain below 7.5kg 
during pregnancy’
Based on the above information this statement is

1 Correct | |
2 Incorrect 1 1
3 Can’t say | |
4 Don’t

Know
1 1

(E) This is a p art of a label of a jam  bottle.

1

Fler«'orrg additwes and coloring agents {EllO, E124| U R PtlQt

( 3 9
TypicalVakiaspwlOOf ,  f l m fE^n iBMiusit H u tr a '  2 1 / 0 5 / 2  014

Wi* iso < —f  ■» „ . y  2 0 5 1 2 5c«t»hvd>«« emu BiMNu«ter M i ?MMA 1«E ■ . _ 1 Jm 1 £hrt 0-lSf ="■

^  m i l l  I I I  H I  o O O yV i« 7 « r« « E >  4*792098*11070

Based on the information provided above please answer the following questions
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10

Out o f these which is a colouring agent added to the jam in the above bottle?
1 E110 | |
2 E120 | |
3 E440a | |
4 Don’t | |

Know

What is the expiry date o f this food?
1 22/05/2012 | |

11 2 13/08/2012 | |
3 21/05/2014 | |
4 Don’t | | 

Know

(F) Cholesterol in our blood is produced using existing body fat or dietary fat. 
Among food only food of animal origin contain cholesterol

Based on the information provided above please answer the following questions

12

Cholesterol is found in coconut oil
1 Yes | |
2 No |___|
3  Can’t say |___ j

4 Don’t |___|
Know

13

A person, who consumes only food with plant origin, cannot have a high level of 
blood cholesterol. This statement is

1 True |___|
2 False | |
3  Can’t say j j

4 Don’t |___|
know
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(G) The trend o f low birth weight in Sri Lanka is shown below

year

Based on the information provided above please answer the following questions

14

Out of these periods, which one shows a decline of low birth weight?
L_J 

l _ l  

L J

l _ l

1 From 1998 to
1999

2 From 2001 to
2002

3 From 2006 to
2009

4 Don’t know

15

What is the low birth weight percentage in the year 2001
1 16.1 |__ |
2 18.1 |__ |
3 17.1 |__ |
4 Don’t know |___ |

(G) The calcium content o f some commonly consumed food items is shown below
F o o d  i te m A m o u n t

Milk V i cup

K a th u ru m u ru n g a V i cup

gingelly 1 T ab le  sp o o n

K o o n issan (a  sm all d ried  fish) 3  T ab le  sp o o n s

115

1 1 3 0

3 5 0

5 0 8

Based on the information provided above please answer the following questions

16

The amount o f calcium provided by one cup of milk is less than the amount of 
calcium provided by 3 table spoons of Koonissan(a small dried fish).This 
statement is

1
2
3
4

Correct 
Incorrect 
Can’t say 
Don’t 
Know

l _ l
L_l

l _ l
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If you consume lA cup of Kathurumurunga and 3 table spoons o f Koonissan (a 
small dried fish), what is the amount o f calcium(mg) given to the body by these 
two foods?

1 1073
2 558
3 2508
4 Don’t

know
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(J) The consumption of iodized salt in Sri Lanka is shown in the map below.

Percentage o f  I louschold Consumption o f  Iodized Salt in Sri I anka
Based on the information provided above please 
answer the following questions

21. Out of these provinces ,which province has 
the highest consumption of iodized salt

1 North central
2 North 

western
3 Uva
4 Don’t know

22. In Uva province, what is the percentage use 
of iodized salt?

1 50-60% |___ |
2 30-50%
3 <30%
4 Don’t know

(K) Based on the am ount of nutrient in lOOg of food, colour code is assigned for 
the each nutrient as below.

^ I N u t r i e n ^ l

High

m oderate

Low

Food item  1 Food item  2 Food item  3

Based on the information provided above please answer the following questions

23 Out o f these three food items, which one has low saturated fat amount?
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1 Food item 
1

2 Food item
2

3 Food item 
3

4 Don’t
know

24

Out o f these three food items, which one has high salt amount?
1 Food item

1
2 Food item

2
3 Food item

3
4 Don’t

know

(L) This is a label of a milk powder packet.

i ; Full c re a m  M ilk po
E n ric h e d  w ith  V itam

w d e r  
in  A&D

]?! Nutrition Information P r e p a r a t i o n

N utrien t
Per lOOg 
pow der

P er 2 5 g 
se rv ing

To p re p a re  1 g lass  of milk 
3  tab lesp o o n s  (2 5 g ) of m ilk p o w d er to

E nergy kcal 5 0 0 1 2 5
be dissolved in 1 g la ss  (2 0 0 m l) o f 

w a te r.

P rotein g 24 6

C a rb o h y d ra te g 38 9 .5 i .  , -
Fat g 28 7

T  '  m

C alcium m g 8 0 0 200 3x le a p t *

Based on the information provided above please answer the following questions

If you drink two glasses of milk per day, prepared as per instructions, how much 
of energy will you get from milk?

25
1
2
3
4

125 kcal 
250 kcal 
500 kcal 
Don’t 
Know

I___I

If you have to take 400 mg calcium per day, how many glasses o f milk, prepared 
as per instructions, do you have to take daily to obtain full requirement of calcium 
from this milk?

26 1
2
3
4

1 glass
2 glasses
3 glasses 
Don’t 
Know

l_J
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If your diet gives you 2500 calories a day, and your diet includes 2 glasses of 
milk, prepared as per instructions what percentage of your daily value of calories 
will be from milk?

27 1 5% | |
2 10% |___ |
3 20% | |
4 Don’t j  |

Know

(M) When food is labelled based on their nutrients, the levels of nutrients, that 
should be in the food, is specified by the government. Below show n is some of these 
levels.

Component Claim Condition
Energy low Below 40 kcal per 100 g (solids) 

or
Below 20 kcal per 100 ml (liquids)

Fat low Below 3 g per 100 g (solids) 
Below 1.5 g per 100 ml (liquids)

Free Below 0.5 g per 100 g (solids) or 100 
ml (liquids)

sodium low Below 0.12 g per 100 g

Part of a nutrient content details of a milk powder packet is shown below.
N utrient Per lOOg pow der

Energy kcal 360
Prote n 9 33
Carbohydrate g 54
Fat g 0.8
Calcium mg 1340

Based on the information provided above please answer the following questions

28

29

Can this milk powder be considered as a low fat milk powder?
1 Yes |__|
2 No |__|
3 Can’t say |__ |
4 Don’t |__|

Know

Can this milk powder be considered as a fat- free milk powder?
1 Yes |__ |
2 No |__ |
3  Can’t say j____ j

4 Don’t |__ |
Know

30
Can this milk powder be considered as a low- energy milk powder?

1 Yes |___ |
2 No |___ |
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3 Can’t say |
4 Don’t | 

Know
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Annexure X

Validated nutrition literacy Test
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Annexure Xl.a

Information Sheet For Participants - II

Study on Nutrition Literacy, its correlates and effectiveness of a skill development 

intervention to improve nutrition literacy among females aged 25-45 years of age 

in Colombo District- cross sectional study

I am Dr. K.Y.P.K. Weerasekara, currently attached to the Post graduate Institute of 

Medicine as a post graduate trainee in Community Medicine. I would like to invite you 

to take part in the research study titled Nutrition Literacy, its correlates among females 

aged 25-45 years o f age in Colombo District conducted by Dr. K.Y.P.K.Weerasekara 

and Dr. N. Gunawardena, Senior Lecturer of the Department of Community Medicine, 

Faculty o f Medicine, University o f Colombo.

1. Purpose of the study

The purpose o f this research is toassess nutrition Literacy of the females in the age 

group o f 25-45 years of age.lt is expected that this study will reveal important 

information on nutrition literacy of community sample o f adult females and its 

correlates

2. Voluntary participation

Your participation in this study is voluntary. You are free to not participate at all or to 

withdraw from the study at any time despite consenting to take part earlier. If you 

decide not to participate or withdraw from the study you may do so at any time.

3. Duration, procedures of the study and participant’s responsibility

The procedures to be carried out are an interviewer administered questionnaire and a 

self administered questionnaire, which is aimed to assess the nutrition literacy. There 

will be no follow up activities.

4. Potential benefits

Participation in this study may benefit you and your community as a whole since the 

findings will be provided to agencies and personnel in the respective field who are 

involved in further decision making and providing food and nutrition information. 

Further if  your understanding on nutrition information is found to be inadequate you
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may be selected for an intervention which would facilitate to upgrade your 

understanding on nutrition information.

5. Risks, hazards and discomfort

We ensure that there are no potential or actual risks to you by participating in this 

research. The only inconvenience you will have to experience is spending time in filling 

up the questionnaire.

6. Reimbursements

You will not be paid any allowances for participating in this study.

7. Confidentiality

Confidentiality o f all the records is guaranteed and no information by which you can be 

identified will be released or published. These data will never be used in such a way that 

you could be identified in any public presentations or publications.

8. Termination of study participation

You may withdraw your consent to participate in this study at any time. Please notify 

the investigator as soon as you decide to withdraw your consent.

9. Clarification

If you need further clarifications, please feel free to contact me at,

Dr. K.Y.P.K. Weerasekara 
Registrar in Community Medicine 
No 108, Kadgugahawatta,
Gothatuwa,
Angoda
Tel. 0112 411028
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Annexure Xl.b

Consent Form-Descriptive study

To be completed:

a. By the participant

The participant should complete the whole of this sheet herself

1 Have you read the information sheet? Yes/No

(Please keep a copy for yourself)

2 Have you had an opportunity to discuss this study and ask any questions? Yes/No

3 Have you had satisfactory answers to all your questions? Yes/No

4 Have you received enough information about the study? Yes/No

5 Who explained the study to you?

6 Do you understand that you are free to withdraw from the study at any time, Yes/No 

without having to give a reason

7 Have you had sufficient time to come to your decision? Yes/No

8 Do you agree to take part in this study? Yes/No

Participant’s Signature.......................................................Date..............................

Name (BLOCK CAPITALS).................................................................................

b. By the investigator
I have explained the study to the above volunteer and she has indicated her willingnessto take 

part.

Signature of investigator.....................................................Date....................................

Name (BLOCK CAPITALS).............................................................................................
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Annexure Xll.a

Questionnaire to assess the socio-demographic information and correlates of nutrition 
literacy

Section A

DS Division GN division

Index No.

Date of 
interview

Name of the 
interviewer

Instructions to interviewer.

• Please Read out the following to the respondent.

“Thank you fo r  consenting to participate in this study. The information you  

provide is very important and try to answer as sincerely as accurately as 

possible.

What you tell is completely confidential and only the researchers will have 

access to the forms. I f  you do not understand the questions, please tell me. I f  you 

have anything to ask from  me you can answer them now. ”

• Mark the responses in the relevant box by cross (x) or write in the space given.
•  Where more than one option is given, please indicate that to the respondent.
•  Obtain responses to all the questions.
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1 1 demographic and socio-economic information of the participant
Read out the following to the respondent
“I would like to ask few questions on personal and socio-demographic information”

1 Age in years (as at last birthday): | || || |

2

Ethnicity
1 Sinhalese |__ |
2 Tamil | j
3 Muslim | j
4 Other |__ j

3

Religion
1 Buddhism | |
2 Hindu j__J
3 Roman Catholic j___|
4 Cristian j___j
5 Islam j j
6 Other | |

4

Your highest educational achievement
1 No schooling |___|
2 Up to Grade 5 j___|
3 Grade 6-9
4 Up to G.C.E (O/L) | |
5 Passed G.C.E. (O/L) | |
6 Passed G.C.E. (A/L) | | 
6 University education and above | |

5

Are you currently doing a job or engaged in any part-time or fulltime income generating 
activity?

1 Yes | |
2 No j___|

If no go to question 8

If yes, what is the occupation or the income generating activity?

6 (Ask the respondent for a description o f the occupation or the income generating activity 
and write briefly.
Please make sure to include private &public sector employment, daily paid jobs, self­
employment, small scale businesses etc.)

7

Your marital status at present
1 Currently in marriage | |
2 Unmarried | |
3 Separated I___I
4 Widowed j j
5 Divorced | | 

If unmarried go to question 14

8

Do you have children?
1 Yes | |
2 No |__ |

If No go to question 11
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No of children
1 One child
2 Two children
3 Three children
4 Four children
5 Five or more

10

Ages of children (in years)............................................
(Indicate the ages in the order from eldest to youngest.
Children aged 5 years or over 5 years old indicate the number of years and for the children 
less than 5 years indicate the completed years and months)

1 1st child II |/|
2 2nd child II |/|
3 3rd child II |/|
4 4th child II Kl
5 5th child ___IL |/|.

11

Are you currently pregnant?
1 Yes |___|
2 No |___|

If answer is no, go to question 13

12 If yes, what is the time period in weeks after cessation of menses up to now ?

13
Are you currently breast feeding a child?

1 Yes |___ |
2 No I I

iocio-eeonomie status ol the household

Read out the following to the respondent
“I would like to ask few questions on situation o f the household”

14

1
1
1

What is the main source of drinking water for your household?
1 Tap/piped water in residence |___|
2 Outside tap(piped water)with household | |
3 Public tap | |
4 Well water, with household |___|
5 Outside, public well | |
6 Spring water |___|
7 River/stream/pond/lake/dam |___|
8 Tanker/truck/water vendor |___|
9 Other (specify)..................................  |___|

15

What kind o f toilet facility does your household have?
1 Own flush toilet | |
2 Shared flush toilet | |
3 Ventilated improved pit | | 

latrine
4 Traditional pit toilet/latrine | |
5 River/canal | |
6 No facility/bush/field | |
7 Other 1 1 

(specify)..................................

16 What are the main materials used in the roof?
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(Record observation)
1 Roof from natural materials | |
2 Rudimentary roof(plastic/carton) j |
3 Asbestos/sheet | |
4 Tiled or concrete roof | |
5 Other (specify)..................................  | |

17

Does your household have?
Yes No

1 Electricity |___| |___ |
2 A radio |___| j_____ |
3 A television |___| |___ |
4 A telephone j I I I
5 A refrigerator 1 ! 1 1

18

Does any member of your household own?
Yes No

1 A bicycle 1 1 1 1
2 A motorcycle 1 1 1 1
3 A car 1 1 1 1
4 Van 1 1 1 1
1 Lorry 1 1 1 1
2 Bus 1 1 1 1
3 Tractor 1 1 1 1

4 Three |___| |___ |
wheeler
Other
specify....

19

What is the monthly household income o f your family?
Read out the following to the respondent
“Please tell me the average income o f  your household.
It means the money you get fo r  a month one or more different sources such as your 
salary from  the job/, interest o f  deposits/loans given to others, vehicles/buildings 
you have rented to others, business shares, income from lands etc. This includes the 
overall earning from all members o f  the household.
When you give us the amount, add all these income sources and estimate an 
average amount fo r  a month. ”
Monthly household income: Rs. | || || |,| || || |

3. Exposure to a nutrition education or special training of the participant
Read out the following to the respondent
“I  would like to ask few questions on exposure to nutrition education or a special training 
in a field related to nutrition by you”
Have you done following subjects for the ordinary level examination?
Mark all relevant cage with a “X”?

Yes No
1 I Health |___| I___I
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2 Nutrition 1 1 1 1
3 Science I 1 1 1
4 Home science 1 1 1 1

Have you done following subjects for the Advanced level examination? 
Mark all relevant cage with a “X”?

Yes No
21 1 Health 1 1 I I

2 Nutrition 1 1 1 1
3 Science 1 1 1 1
4 Home science 1 1 1 1
5 Agriculture/ 1 1 1 1

Have you done a degree or diploma on following subjects? 
Mark all relevant cage with a “X”

Yes No
1 Health 1 1 1 1

22 2 Nutrition 1 1 I 1
3 Science 1 1 1 1
4 Home science 1 1 1 1
5 Agriculture/ home gardening 1 1 1 1
6 animal husbandry/inland fisheries |___| |___|
7 Food preparation/food handling |___| |__ |

Within last six months have you ever got an opportunity to participate in a nutrition or 
food/diet related programme conducted by any of the following organizations??

Yes No
1 a clinic for pregnant mothers 1 1 1 1

23 2 a child clinic 1 1 1 1
3 at a preschool/school of the child | | 1 1
4 Programmes conducted by local societies |__ | |___|
5 At a health camps |__ | |___|
6 Hospital clinic/ out patient Dept of a hospital 1 1 1 1
7 Other (specify)...............................  1 I 1 1

5. Presence o f non-communicable diseases that require dietary modification in the 
participant or a family member

Read out the following to the respondent
7 would like to askfew questions on Presence o f non-communicable diseases and their 
riskfactors in you or your family members ’

|

24

Has you ever been told that you have high blood cholesterol level? 
M ark “X” in front.
Mark “X ” in front. There can be more than one response.

1 yes I I
2 No I I

25

Have you ever been told that you suffer from any of the following diseases

Mark “X” in front. There can be more than one response.
1 Diabetes 1 1

56



2 Hypertension | |
3 Malignant disease |
4 Ischaemic heart disease |
5 Chronic renal disease | |
6 Other illness (specify).........................  ( |

26

During past six months, in a medical encounter with regard to any of above disease, did 
you receive any information on nutrition or diet control?
Mark “X” in front..

1 Yes | |
2 No |___|
3 have had no medical encounters j |

27

Has any of your parents or siblings are/were diagnosed with any of the following risk 
factors for non-communicable diseases?
Mark “X” in front. There can be more than one response.

1 Hypercholesterolemia |___|
2 have been told to reduce j___j

weight

28

Has any of your parents or siblings are/were diagnosed with any of the following non 
communicable diseases? '

1 Diabetes | |
2 Hypertension |___|
3 Malignant disease |___|
4 Ischaemic heart disease |___|
5 Chronic renal disease |___|
6 Other illness (specify)...............................  | |

6 . Responsibility and involvement in household food related issues affairs 
of the participant

Read out the following to the respondent
7 would like to ask few questions on your responsibility and involvement in household 

food related issues/ affairs ’

29
During a typical week, how many days would you be deciding the food items to be 
purchased or cookedfor your family?
I | days per week

30 During a typical week, how many days would you cook for you and your family? 
|___| days per week

31
During a typical week, how many days would you consume at least one full main meal that 
is prepared in a take away/instant food outlet/restaurant/canteen?
|___| days per week

32
During a typical week, on how many days would you consume all 3 main meals prepared 
in a take away/instant food outlet/restaurant/canteen?
|___| days per week

7. Contact w ith health care personnel by the participant
Read out the following to the respondent
“I  would like to ask few questions on contact with health care personnel during past six 
months ”

33 During past six months, have you had at least one contact with any of the following
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medical personnel?
Yes No

1 Medical officer 1 1 1 |
2 Nutritionist 1 1 I |
3 Public Health Midwife 1 1 1 1
4 Other (specify)................................ | | | |

I f  “no ’’for all in question 37, go to question 40

34
In any of these encounter with any of the above personnel,, were you given advice 
/instructions on nutrition / food/diet related issues

1 Yes | |
2 No |___1

35

During past six months, were you subjected to any of the following 
anthropometric measurement in the any of the above encounters?

Yes No
1 weight 1 1 1 1
2 height 1 1 1 1
3 Waist circumference 1 1 1 1

36

Possession of a health insurance as a correlate o f nutrition literacy 
Read out the following to the respondent
“I  would like to askfew  questions on Possession o f  a health insurance and its 
utilization ”
Do you possess a health insurance policy / are you entitled for health insurance 
scheme?

1 Yes | |
2 No | |

If “no” go to question 42.

37

Did you ever utilize above health insurance scheme to
Yes No

1 Obtain services of a nutirtionist 1 1 1 1
2 Obtain services of a medical officer/ consultant specifically to 1 1 1 | 

get nutrition/ diet advice
3 Screen yourself for any chronic disease 1 1 1 1

8. Access and usage of health communication channels
Read out the following to the respondent
7  would like to askfew questions on your access and usage of health communication 
channels ”

38

Did you have access to any of the following
Yes No

1 Television 1 1 1 1
2 Radio I I I
3 Newspaper/maeazines 1 1 1 1
4 Internet |__ | 1___1

If ‘no’ to all, go to question 48.

39

During the past six months, which of the following mass media were used by you to 
obtain general information (e.g. news, weather condition etc.)?

Yes No
1 Television I I I I
2 Radio I I I I
3 Newspaper/magazines I I I I

58



4 Internet 1 1 1 1 
I f  ‘no ’ to all, go to question 48.

40

During the past six months, Did you obtain nutrition/food/diet related information 
through any mass media?

1 Yes | |
2 No |___|

If “no” go to question 48.

41

During the past six months, What were the mass media that gave you nutrition diet 
/food related information? (Mark all relevant cages with a “ V”)

Yes No
1 Television 1 1 1 1
2 Radio 1 1 1 1
3 Newspaper/magazines 1 1 1 1
4 Internet j___| |___|

W
in

hat is your opinion on the effective mass media to receive nutrition/diet/food related 
'ormation for you? (Mark all relevant cages with a “X”)

Yes No
1 Discussions with experts IN TV 1 1 1 I

42 2 Radio discussions with experts 1 1 1 I
3 TV advertisements 1 1 1 I
4 newspaper advertisements 1 1 1 I
5 documentary films | | 1 I
6 written reports/articles 1 1 1 1
7 Information in the internet 1 1 1 1

9. Language ability
Read out the following to the respondent
“I would like to ask few questions on .your Language abilities ”

43

What are the languages that you can speak?
(Mark “X ” in front. There can be more than one response.) 

Yes No
1 Sinhala 1 1 1 1
2 English 1 1 1 1
3 Tamil 1 1 1 1

44

What are the languages that you can read and write?
(Mark “X” in front. There can be more than one response.) 

Yes No
1 Sinhala 1 1 1 1
2 English | 1 1 1
3 Tamil |___j j___|

45

During past six months, did you come across at least one incident in which you could not 
read/understand nutrition /diet/food related information in print material (book, leaflet, 
newspaper article) which you thought was very important to you as it was written in a 
language that you can’t to read?

1 Yes | |
2 No |___|

46

During past six months, did you come across at least one incident in which you could not 
understand nutrition /diet related discussion in television/radio, which you thought was 
very important to you, as it was discussed in a language that you can’t understand?

1 Yes |___|
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51

How long can you keep cooked vegetables in room temperature?
1 For more than one day | |
2 Half a day | |
3 About 4 hours | j
4 Don’t know | (

52

A person with BMI value of 27 Kg/m2 can be considered as?
1 Underweight |___|
2 Normal weight | |
3 Overweight |___|
4 Don’t know |__j

53

What can be the main effect vitamin A on body out of these?
1 Maintain good eye sight | |
2 Helps teeth and bone growth |__ |
3 helps blood clotting |__ |
4 Don’t know | |

54

Of the following types of oils, which one is the most suitable for deep frying?
1 Coconut oil | |
2 Sunflower oil | |
3 Soya oil j___|
4 Don’t know j j

55

What is the component of food mostly found in fish, eggs and meat?
1 Calcium |___|
2 Protein |___|
3 carbohydrates |___|
4 Don’t know | |

56
How much salt is needed for a person per day?

1 5g per day /I teaspoon |__ |
2 lOg per day/2 teaspoons | |
3 Any amount |__ |
4 Don’t know |__ |

How much water should you drink a day?
1 1 to 3 glasses |___|
2 4 to 5 glasses | |
3 7 to 8 glasses | |
4 Don’t know |___|

58

Which of the following food is fortified with iodine in Sri Lanka?
1 Bread | |
2 Table salt | |
3 Powdered milk | |
4 Don’t know | |

59

How many fruits and vegetables is recommended to be eaten by a healthy person per day?
1 There is no need to eat fruits and vegetables daily |___|
2 2-3 fruits and vegetables a day | |
3 5 fruits and vegetables everyday | j
4 Don’t know 1 1

60

What is the period of a life of a woman which would require the highest daily energy 
requirement?

1 Pregnancy | |
2 Adolescent | |
3 Lactation |___|
4 Don’t know 1 1
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61

From which group of foods should most of your food come?
1 Bread, rice | |
2 Bananas, carrots |___|
3 Chicken, fish | |
4 Don’t know |___|

62

Out of these which item should not be added to the food of infants below one year?
1 oil |___|
2 salt |___|
3 eggs |___|
4 Don’t know | |

63

Out of these food items which one is safe for consumption?
1 Canned food with bloated lid | |
2 Sprouting and green potatoes | |
3 Once opened sterilized milk kept in refrigerator |___|
4 Don’t know I___|
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Section C
Assessm ent o f anthropometric measurements

Read out the following to the respondent

‘We have now come to the final part of the interview .Let us now record your height weight. 

I would be taking two readings of the same measurement to prevent any errors’

Before u proceed,

• Make sure the subject is comfortable and dressed appropriately as per the interviewer 
guide. I f not mention in the comments section.

• Ensure the manual o f operation is strictly followed)

Anthropometric measure First measurement Second
measurement

Not taken(reason)

Weight (Kg)

Height (Cm)

Comments:

Thank you for your participation
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Annexure XIII

Section C
Assessment of anthropometric measurements

Read out the following to the respondent

‘We have now come to the final part of the interview .Let us now record your height weight. 

I would be taking two readings of the same measurement to prevent any errors’

Before u proceed,

• Make sure the subject is comfortable and dressed appropriately as per the interviewer 
guide. If not mention in the comments section.

• Ensure the manual of operation is strictly followed)

Anthropometric measure First measurement Second measurement Not taken(reason)

Weight (kg)

Height (cm)

Comments:

Thank you for your participation
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Annexure XIV

Indicators of the standard living index

Score 2 1 0
Water source Pipe bome(piped into 

home / premises)
Common tap / street 
tap / private well / 

common well

Other (river / canal / 
spring / rain)

Type of toilet Water seal/Pour flush Pit / other Common/none
Roofing Tiles Asbestos / sheets Cadjan
Eelectricity Yes - No
Radio Yes - No
Television Yes - No
Refrigerator Yes - No
Telephone Yes - No

Car / van / lorry / bus 
/ tractor

Three wheeler / 
motorcycle / bicycle

None

Table 1: Scoring method for Standard of] living Index*

* Dissanayaka 2006, Jayasuriya, 2007

Table 2: Allocation of score for the Standard of Living Index*

Score Standard of living Social economic class
22-31 High I
11-21 Medium II
1-10 low III

Validated by Jayasuriya, 2007

78



Annexure XV

Interviewer guide and operation manual

Section A

Identification of subjects

Once the written informed consent is obtained from the participant, Please complete the 
information provided in the table.

The DS Division, and GN division will be already filled, and please ensure that index no also be 
assigned before initiating the interview.

• Mark the responses in the relevant box by a cross (x) or write in the space given.
• Where more than one option is given, please indicate that to the respondent.
• Obtain responses to all the questions

Section B

Q1
Age ask for the last completed one year.
Q6 ;

Ask for the type of work

garment factory incorrect garment factory Correct
machine operator

Self-employment incorrect sewing as a self Correct
employment

Q 10.

Indicate the ages in the order from eldest to youngest

Children aged 5 years or over 5 years old indicate the no. of years, the children lesss than 5year 
indicate the completed years and months

Q14;

Please select only one response, the main source of drinking water 

Q15;

Select best available type of toilet starting from the first response.

Q 16;

Consider the main materials used in the roof.

Q 19:
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Ask for the average income of the household of the participant, which is inclusive of one or 
more different sources such as your salary from the job/, interest of deposits/loans given to 
others, vehicles/buildings rented to others, business shares, income from lands etc. This includes 
the overall earning from all members of the household.

Q 24- Q 28;
Mark “x” in front of each response. There can be more than one response, i.e one person can 
have one or more diseases.

Q 29-32;
Mention the number of days as complete numbers eg 3 days, not 3 'A days

Q 43-44
Self reported skills only, not objectively assessed.

Q 52
Read the stem to the participant and ask her to mention the frequency.Then put the appropriate 
score in the cage given. If the participant is unable to comprehend any of the item read it again.

Q 54-68-

Tell the respondent that you are going tp assess the nutrition knowledge level based on 15 

questions. Ask her not to guess the answers. If she does not know the answer select the 

don’t know option.’

Read the question to the participant. Then ask whether she understood it properly. Then read the 
responses one by one .Ask her to mention the response that she assume correct.
In case participant is unable to comprehend any of the item read it again and the responses as 
well.
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Section C

Anthropometric measurements

General instructions before taking measurements

Before taking measurements tell her that you want to record her height and weight. You 

will be taking two readings of the same measurement to prevent any errors’

Pre preparation;

Before taking measurements instruct her,

Be in light indoor clothing (thin skirt/cloth)

Loosen all tight clothing, including the belt

Remove footwear or heavy items in the pocket (eg keys or wallet)

Note; If subjects are in saree or any other completely clad clothing ask whether she could 
change into a light indoor clothing. If refused take measurements as usual, but indicate it under 
section D, comments.

Strictly follow the instructions in the given below in assessing the anthropometric 
measurements.

Instructions for measuring height and weight

Weight

Weight should be measured using the digital scale provided to you.

Place the digital scale on a firm level surface.DO not place it on a surface that is carpeted or 
uneven.

Ask the participant to stand in the center of the scale platform, as indicated by the marks made 
on it that ensures the proper position of the participant’s feet, with arms relaxed at the sides head 
erect and eyes looking straight ahead.

When the digital readout stabilizes record the observed weight to the nearest 0.1 kg.

Height

Height should be measured using the stadiometer provided to you.

Fix the stadiometer and place the stadiometer on a firm level surface.

Ask the participant to stand with feet flat on the pedestal both heels together touching the base 
of the beam of stadiometer. To stand erect, with back shoulder blades and buttocks touching the 
beam.To evenly distribute weight on both feet with arms relaxed at the sides with palms facing

81



inward and look straight ahead in a horizontal plane.To inhale deeply and maintain a fully erect 
position without altering the load on the heels’

Then pull down the lever of the stsdiometer until it is gently touching the head 

Keep your eyes fixed at the same level as the device (indicator)

Record the height in centimeters to the nearest 0.1 centimeter
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Annexure XVII

Assessing the inter observer reliability

Test-retest reliability of selected categorical variables in the questionnaire

% in agreement* Cohen’s Kappa coeficient
Age category 100 1.00

Highest level of education 100 1.00

Main material used in roof 95.3 0.84
Frequency of food purchase 95.3 0.84

Avoid food with high salt 95.3 0.84
*Number of subjects re-interviewed 64.

Inter observer reliability of anthropometric measurements

Measurement Level of agreement between the principal investigator and 
observers*

Observer 1 Observer 2
Height 0.84 0.82
weight 0.99 0.99
*Expressed as pearson correlation coefficient
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Annexure XVIII

Component 2- Certificate of ethical clearance

Ethics Review Committee
Faculty o f Medicine 

University o f Colombo
P O Box 271, Kynsey Road, Colombo 8, Sri Lanka 

Telephone: +94-11-2695300 ext 240 Fax: +94-11-2691581 

________________ Email: ethicscommitteemfc@gmail.com

* REFERENCE: EC- 11-177

16lh November 2011

Dr Yasoma Weerasekara 
NO. 108, 
Kadjugahawatta, 
Gothatuwa,
Angoda.

Dear Dr. Weerasekara,

^ RE: Protocol No E C -11-177

Title : Nutrition Literacy, its correlates and effectiveness of a skill development
intervention to improve nutrition literacy among females aged 25-45 years 
of age in Colombo District”

Thank you fo r su b m ittin g  th e  ab o v e  re sea rch  p ro p o sa l, w hich w as c o n s id e re d  by  th e  Executive 

C om m ittee  o f  th e  E thics Review C o m m ittee , a t  its m e e tin g  on  16 .11 .2011 .

H ereby  ap p ro v a l is g ra n te d  to  p ro c e e d . H ow ever, th is  p ro p o sa l will b e  su b m it te d  to  th e  m ain 

Ethics R eview  C o m m itte e  for final ap p ro v a l o n  17 .11 .2011 .

This approval relates to the following:

R esearch  P ro to co l
In fo rm atio n  s h e e ts  an d  co n sen t fo rm s 
D ata co llec tio n  s h e e ts
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Telephone: +94-11-2695300 ext 240 Fax: +94-11-2691581

Ethics Review Committee
Faculty o f Medicine 

University o f Colombo
P O Box 271, Kynsey Road, Colombo 8, Sri Lanka

Email: ethicscommitteemfc@gmail.com

You a re -a sk ed  to  n o te  th e  follow ing:

•  This a p p ro v a l is valid fo r o n e  y ea r, a n d  th e  C om m ittee  re q u ire s  th a t  yo u  fu rn ish  it w ith  a 

final re p o r t.

•  This a p p ro v a l re la te s  to  th e  e th ica l c o n te n t o f  th e  study  only , an d  yo u  a re  re sp o n sib le  for 

th e  fo llow ing:

o  n eg o tia tin g  individual a r ra n g e m e n ts  w ith  th e  H eads o f  se rv ice  d e p a r tm e n ts  in 

th o s e  s itu a tio n s  w h e re  t h e  u se  o f  th e i r  reso u rces is involved, 

o  if a p p ro p r ia te , in fo rm ing  th e  s tu d y  sp o n so r th a t  th e  m e m b e rsh ip  an d  p ro ced u res  

o f  th e  U niversity  o f  C o lom bo, Ethics Review  C om m ittee  com ply  w ith  th e  re levan t 

g u id e lin es  o f  th e  Forum  o f  Ethics R eview  C om m ittees in Sri Lanka.

Y ours s incere ly .

C hairperson
Ethics R eview  C om m ittee  
F acu lty  o f  M edicine 
U niversity  o f  C olom bo

Kynsey Road 
Cotombo 3
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A ccoun tan t
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OFFICE OF THE PROVINCIAL DIRECTOR OF HEALTH SERVICES
WESTERN PROVINCE

•)flq>lOcfa « 6 quq<d, at.eo. 876, — lfl> 10. O w w it, 874, (>M(jdqlO. iMaligawttn Secretariat Budding, P.O. Uo« 876, Colombo 10.

®«o0q»n>ca
«HfJh! ®MIMy No. T WP/PO/ PL/MISC/ 

2012

OUScroCBO
■-IQgtf jg)«l.Your No. r £oca

Halo } 2012.04. / 9 ~

Regional Director of Health Services 

Colombo

Permission to carry out a MD (Part III Community Medicine "Nutrition literacy among females aged 25-45 years In the 

district of Colombo and effectiveness of an Intervention to Improve nutrition literacy “ research in Colombo District

This has reference to the letter dated 17.04.2012 of Dr.K.Y.P.K.Weerasekara regarding the above subject.

Dr. K.Y.P.K.Weerasekara has decided to carry out a research project titled "Nutrition literacy among females aged 25-45 

years in the district of Colombo and effectiveness of an intervention to improve nutrition literacy "as a requirement of the 

MD (Part II) course in Community Medicine in Colombo RDHS Area .

Permission has been granted and please be good enough to inform relevant officers to extend their fullest 

cooperation and support to carry out the above study.

Also please ensure that a copy of the study report is submitted following completion of the study.

, 0 ^
Dr. Amal Harsha De Silva 

Provincial Director of Health Services

Western Province DR. AM AL H A R S H A  DE SILVA
Provincial D irector o f H ealth  S e rv ice s  

Western Province
copy Maligawatta, Colombo 10.

1. Dr.Hiranthi De Silva-(Course Director in Community Medicine)-For your information please.

K.Y.P.K.Weerasekara - Please be kind enough to submit a copy of the study report
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Annexure XlX.a

The Intervention structure

Current intervention aimed to develop modules aiming to improve skills related to

• Ability to identify nutrition related text.
• Ability to comprehend nutrition related text.
• Interpreting nutrition related information and data presented in the form of tables, charts, 

pictures, symbols and maps.
• Completing nutrition related computations.
• Making nutrition related inferences based on the information presented.

To fulfill the above, two modules were developed with relevant content. Delivery of intervention was 
designed to facilitate development of the skills..

MODULE 1 

Expected outcomes

• Develop the ability to understand the importance of nutrition information, to maintain healthy 
dietary pattern and healthy life.

• Develop the ability to understand how food decisions can be affected by nutrition information.
• Understand commonly available sources of nutrition information and wide range of potential sources 

of nutrition information
• Develop the ability to assess the credibility of sources of nutrition information.
• Develop ability to utilize nutrition information from commonly available sources

To achieve these outcomes, six in-class activities were planned .The distribution of the activity for fulfilling 
the objective is shown in the table I;
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Module I: Lesson overview

Outcome Activity' Teaching learning 
methods

Background information-discussion 
points

Skill Development time

Develops the ability to Activity Individual activity Nutrition information is essential for Skills in in comprehending 30
Understand the importance 
of nutrition information to 
maintain healthy dietar)’ 
pattern and healthy life.

2 and participatory 
group discussion

proper nutrition and healthy life, as for 
aiding optimum food decision making 
and minimize food related risk

effect o f nutrition information 
on healthy dietary pattern and 
healthy life

minutes

Develop the ability to Activity Individual activity Nutrition information in the food items Develop ability to compare 30
Understand how food 
decisions can be affected 
by nutrition information

3 and participatory 
group discussion

vary, it cannot be guessed. nutrition contents o f varying 
foods

minutes

Understand commonly Activity Group discussion Nutrition information is obtained by a Develop skills to identify wide
available sources of 
nutrition information

4 wide range o f print and electronic 
media.

range of potential sources of 
nutrition information

30
minutes

develop the ability to Activity Individual activity Nutrition information is obtained by a Ability to compare credibility
assess the credibility of 5 and participatory' wide range of print and credibility of the of varying sources of nutrition
sources of nutrition 
information

group discussion information provided by each source 
vary, as the aim of the publication is 
different in different settings.

information 45
minutes

Develop ability to utilize Activity Group Activity Food guide pyramid provides basis for Accession g nutrition 45
commonly available 
sources of nutrition 
information and make

6 deciding the p u p s  of food items and 
the serving sizes to be consumed to 
maintain health and well being

information and making 
inferences

minutes

inferences based on the Activity Individual activity Food labeling is mandatory'in Sri Accession g nutrition 45
information provided. 1 and participatory 

group discussion
Lanka, and items that some items should 
be essentially mentioned inthe label.

information minutes



To achieve these outcomess, five in-class activities were planned .The distribution of the activity for fulfilling the objective is shown in the table 2;

Module 2: Lesson overview
Outcome Activity Teaching 

learning methods
Background information-discussion 
points

Skill Development time

develop ability to interpret and 
compare the basic nutrition 
information based on the 
serving sizes and calorie 
content,

Activity
9

Group Activity Comparison of nutrition information 
allows better selection of optimum food 
items.

Nutrition related comparison 
skills and decision making on 
optimum food selection

45 min

develop the ability to perform 
simple calculations based on 
the nutrition information 
provided

Activity
10

Group Activity Ability to compare equivalent nutrition 
parameters of the food items facilitate 
better food selections, based on 
physiological needs.

Nutrition related computational 
skills

45 min

Activity
11

Individual 
activity and 
participatory 
group discussion

Rough estimates of consumption of food 
items such as sugar sensitizes 
participants on the usage.

Nutrition related computational 
skills

30 min

Activity
12

Group Activity Assessment of the body mass index and 
calculation of the weight change needed 
to optimize BMI facilitate healthy life.

Nutrition related computational 
skills

45 min

develop ability to compare the 
health claims with accurate 
nutrition information

Activity 
8 ’

Individual 
activity and 
participatory 
group discussion

Health claims mentioned in the food 
labels should f u l l  criteria for such 
mentioning .In most of the times 
consumers are unable to ascertain the 
credibility of such claims

Develop skills to ascertain he 
credibility of health claims

45 min
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Annexure XX.a

Information Sheet For Participants III

Study on Nutrition Literacy, its correlates and effectiveness of a skill development 
intervention to improve nutrition literacy among females aged 25-45 years of age 

in Colombo District- Intervention study

I am Dr. K.Y.P.K. Weerasekara, currently attached to the Post graduate Institute of 
Medicine as a post graduate trainee in Community Medicine. I would like to invite you 
to take part in a research intervention aiming to improve nutrition literacy among 
females aged 25-45 years o f age in Colombo District conducted by Dr. K.Y.P.K. 
Weerasekara and Dr. N. S. Gunawardena, Senior Lecturer of the Department of 
Community Medicine, Faculty o f Medicine, University o f Colombo.

1. Purpose of the study

The purpose o f this research is toassess the effectiveness o f a skill development 
intervention to improve nutrition literacy among females aged 25-45 years o f age in 
Colombo District .It is expected that this intervention study help to plan such 
interventions in future.

2. Voluntary participation

Your participation in this study is voluntary. You are free to not participate at all or to 
withdraw from the study at any time despite consenting to take part earlier. If you 
decide not to participate or withdraw from the study you may do so at any time.

3. Duration, procedures of the study and participant’s responsibility

The procedures to be carried out are an interviewer administered questionnaire, which is 
aimed to assess the nutrition literacy o f you. Based on the score achieved by you in this 
assessment, if  we find that your score is below the expected minimal score, you may be 
selected for the intervention.

The intervention is mainly educational and contains some activities that will help to 
improve your skills in using nutrition information to day today decision making. This 
will be conducted over a period o f two months with one session per week. You will 
have to participate in these eight sessions and to answer an interviewer administered 
questionnaire at the completion of two months and four months afterwards.

4. Potential benefits

Participation in this study may benefit you as it will help to improve your skills in using 
nutrition information to day today decision making.Hence you will be able to more 
critically analyze nutrition information and make appropriate food choices.
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It will be beneficial to your community as a whole since the findings will be provided to 
agencies and personnel in the respective field who are involved in further decision 
making and providing food and nutrition information.

5. Risks, hazards and discomfort

We ensure that there are no potential or actual risks to you by participating in this 
research. The only inconvenience to you will be to spend a selected slot of time for a 
period o f two months to participate in the intervention and to spend time in answering 
the questionnaire.

6. Reimbursements

You will not be paid any allowances for participating in this study.

7. Confidentiality

Confidentiality of all the records is guaranteed and no information by which you can be 
identified will be released or published. These data will never be used in such a way that 
you could be identified in any public presentations or publications.

8. Termination of study participation

You may withdraw your consent to participate in this intervention at any time. Please 
notify the investigator as soon as you decide to withdraw your consent.

9. Clarification

If you need further clarifications, please feel free to contact me at,

Dr. K.Y.P.K. Weerasekara 

Registrar in Community Medicine 

No 108, Kadgugahawatta,

Gothatuwa,

Angoda

Tel. 0112 411028
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Annexure XXI.a

Consent Form Ill-Intervention study 

To be completed:

a. By the participant
The participant should complete the whole of this sheet herself

1 Have you read the information sheet? Yes/No

(Please keep a copy for yourself)

2 Have you had an opportunity to discuss this study and ask any questions? Yes/No

3 Have you had satisfactory answers to all your questions? Yes/No

4 Have you received enough information about the study? Yes/No

5 Who explained the study to you?

6 Do you understand that you are free to withdraw from the study at any time, Yes/No 

without having to give a reason

7 Have you had sufficient time to come to your decision? Yes/No

8 Do you agree to take part in this study? Yes/No

Participant’s Signature.......................................................Date..............................

Name (BLOCK CAPITALS).................................................................................

b. By the investigator
I have explained the study to the above volunteer and she has indicated her willingness to take 

part.

Signature of investigator..................................................... Date.....................................

Name (BLOCK CAPITALS).............................................................................................
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Annexure XXI.b
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Annexure XXII.a

Questionnaire for Intervention study- Pre Intervention Evaluation 

Section A

Questionnaire for Validation of Nutrition Literacy Test

GN division Index No.

Name Contact No

Address

Date of interview Name of the interviewer

Instructions to interviewer.

• Read out the following to the respondent.

“Thank you for consenting to participate in this study. The information you provide is 
very important and tiy to answer as sincerely as accurately as possible.

Your responses will be treated confidentially and only the researchers will have access 
to the forms. If you do not understand the questions, please tell me. If you have 
anything to ask from me about this study, you can ask them now.”

• Mark the responses in the relevant box by cross (x). Please obtain responses to all the 
questions.

Demographic anil socio-economic information of the participant

i Age in years (as at last birthday): 1 II II I

Ethnicity
1 Sinhalese | |

2 2 Tamil j_____j

3 Muslim |__ |
4 Other j_____j

Your highest educational achievement 1
1 No schooling |__ |
2 Up to Grade 5 | |
3 Grade 6-9 1 1
4 Up to G.C.E (O/L) |__ |
5 Passed G.C.E. (O/L) |__ |

4 6 Passed G.C.E. (A/L) | |
6 University education and above |__ |
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7

Your marital status at present
1 Currently in marriage | |
2 Unmarried | j
3 Separated |___|
4 Widowed |___|
5 Divorced |___|

If unmarried go to question 14

5

What is your employment status?
1 Currently employed | |
2 Previously employed |__ |
3 Never employed | |

Instructions to Interviewer

Please fill the following information before administering questions to the participant. 

Section B

• Read out the following to the respondent.

“Thank you for consenting to participate in this study. The information you 
provide is very important and try to answer as sincerely as accurately as 
possible.

Your responses will be treated confidentially and only the researchers will have 
access to the forms. If you do not understand the questions, please tell me. If you 
have anything to ask from me about this study, you can ask them now.”

•  Mark the responses in the relevant box by cross (x). Please obtain responses to 
all the questions.

Thank you for time taken to participate in this research. Please read the following 
carefully before writing answers to this test.

•  This is a test to ascertain the ability understand nutrition information and make 
inferences based on commonly available nutrition information.

• You are required to answer all questions.
•  To indicate your answer, please write an ‘X ’ in the cage provided adjacent to the 

responses.
• For each question you can select only one response. There is one correct 

response to each question, given in the set o f answers.
• In the event that you do not know the correct answer, please don’t guess an 

answer. Then select the ‘don’t know’ option as the response.

Section C

The validated nutrition literacy test was then administered
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nnexure XXII.b

8©® o8©cis»-eoc3- ©aad epi©3®

©203053 1

53®@|S) o32Sfa320 33 £503
es®§5) oSzsfas-aScsO © ad 02020 @203363 53®tg6 -s6 2082820.

@3® 2̂ 0 0 )8  053® £2g@®20 £°20C3:

20® gd2O02O £°20C3

082OC3

4282O 02025 zS8 @® S*20C3 es® ga a 82s l^ 2a@ed’ 20®

©203353 2

•  8 § ! % d i  e o a c o z r f z n s O  ® @ o 3  z B c a D s t f z o .

“ & S ®  c 3 < § 2 s f® - g & c 3 0  e a e o m S  8@>0 & 2s > e o  8 ®  8 < § 3 q 0  8 ^ z 8D z ^ z s )  & B ® . § ) 3  Q S > a & q z o 
@ 2 5 > 3 d 2 % d i § s > 3 @ > ss?  O i ^ o o z s f  O z s )  3 i 8 z s f  & 12S  s ) d ®  g d O  z 8 D i d %  S03 C 3 2 s > s  & m d z g d i  

q 3 o 820.
3 3  6 3 0 C 3 Z D  & z s > o d z ^ d i  D q  d s o e s s c o s O c o  q o d z d & o  2S ) d s )  q 3 z s )  e p z s d ,  & ® ®  & z s > o d z ^ d i  

£38w d s &  c s  2£ > d z )  Q 3 z d ® z s i  e s & z s f & z a c a z r t  8 8 z s t  o ® - & .  3 3 0  28803®  g e f z n a z s f  

® z s f d i @  c o s )  & z s ) 3 2 0 i z 8 z s ) ® ,  z s ) d i - s & 3 2 S ) d  O o 3  @ 0  s 0 e o z s f z s ) . 3 3 0  e a ® 2 s f& & S > c 3  8 § 3 % Q  

28803®  ® q < 22s f  z o d g d O s f  < fr z s x 3D i28@ O e f c z s f z s ) ®  d c a  $ i z s f e f c 8® 0  l O i z S c o .  ”

• 8<§2g d [ c3a o 3zd zs)3 88z s f q 3 zs)  8§ !% d i ® ^ 8&o3z s f “x ”c3c*2Q<g& e o q w z si za d zrtzs).

as© £3@3d £36820  ©egoS® 33©S)25'f0 ©sodzgd^

l | ©toes epgdjg (oegflcs c o 28Sj2Oc3 0 ): 1 II II I

5532Sc3
1 S°5O0 1___I

2 2 ®?®e 1___1
3 §80®  j___j
4 @02025? |___|

0 oto efi2S cssesef® £0353020 @03® I
1 03630“ ©203<Sc3 | |
2 -€£c3 qZS$&)®q$ 5 | |

'J 3 -69 @e£€»C3 £25f03 |___|
J 4 ^2sf03 (©ag/e3).63.©a3. |___|

5 £fes@2sf (©ag/e3).63.©03. |___|
6 epe3®2sf (©ag/c).e3.©a3. | |
7 8 8 0  8 £1530 £035302003 203 <g>2sf <g>2O0 |___|

8035020 232sTsf©C3 1
1 8035020 |___|

'l 2 £8032020 | |
J 3 8 iz8 g§ |___|

4 2̂sf20e334 1___|
5 2̂ ^©C628 @02jf§ 1 j

112



5
©Seed” dzScoa esegeS® 233® ^ ?

1 <£(253® d.zSo338233 2B g 25

2 d,zSc3o02sf @2533253(5

@2533853 3; Qq °(Q 2»<3 &tsi»4S> 2332sfa*d 2aoOca ®t2$@® esSaste-e&ca ®̂ 2S3 e ^ .

113



Annexure XXIV

Distribution of the Corrected item-total correlation of the Nutrition Literacy Test

Table 1. Distribution o f the Corrected item-total correlation of the Nutrition Literacy 

Test

Item number Corrected Item-Total 
Correlation Item number Corrected Item-Total Correlation

1 0.47 16 0.57
2 0.53 17 0.59
3 0.69 18 0.61
4 0.56 19 0.52
5 0.56 20 0.42
6 0.41 21 0.55
7 0.53 22 0.53
8 0.33 23 0.63
9 0.32 24 0.56

10 0.26 25 0.58

11 0.43 26 0.43

12 0.49 27 0.49

13 0.30 28 0.44

14 0.30 29 0.53

15 0.55 30 0.57
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Annexure XXV

Distribution of the item difficulty index of the items of the Nutrition Literacy Test

Table 1. Distribution of the item difficulty index of the items of the Nutrition Literacy

Item Number of correct response (%) Item difficulty index

1 50 (33.3%) 0.33
2 65 (43.3%) 0.43
3 92 (61.3%) 0.61
4 100 (66.7%) 0.67
5 106 (70.7%) 0.71
6 61 (40.7%) 0.41
7 73 (48.7%) 0.49
8 81 (54.0%) 0.54
9 49 (32.7%) 0.33
10 102 (68.0%) 0.68

11 135 (90.0%) 0.90

12 73 (48.7%) 0.49

13 55 (36.7%) 0.37

14 120 (80.0%) 0.80

15 131 (87.3%) 0.87

16 85 (56.7%) 0.57

17 81 (54.0%) 0.54

18 120 (80.0%) 0.80

19 99 (66.0%) 0.66

20 78 (52.0%) 0.52

21 97 (64.7%) 0.65

22 104 (69.3%) 0.69

23 89 (59.3%) 0.59

24 101 (67.3%) 0.67

25 77 (51.3%) 0.51

26 80 (53.3%) 0.53

27 37 (24.7%) 0.25

28 63 (42.0%) 0.42

29 64 (42.7%) 0.43

30 73 (48.7%) 0.49

Test
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Annexure XXVI

Results of the assessment of the item discrimination of the draft Nutrition Literacy Test

Table 4.5.Distribution of the point bi-serial correlation estimates of the items o f the Nutrition 

Literacy Test

Item point bi-serial correlation
1 0.51
2 0.57
3 0.73
4 0.62
5 0.62
6 0.46
7 0.57
8 0.38
9 0.36
10 0.32
11 0.45
12 0.53
13 0.27
14 0.32
15 0.56
16 0.63
17 0.63
18 0.62
19 0.55
20 0.48
21 0.58
22 0.55
23 0.64
24 0.58
25 0.63
26 0.50
27 0.55
28 0.51
29 0.60
30 0.62
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Annexure XXVII

Results of the assessment of the item discrimination of the Nutrition Literacy test

Table 4.1.5.Distribution of the discrimination index of the items o f the Nutrition Literacy Test

Item Incorrect response Correct response Difference in the 
percentages of 

correct response 
between High 

score group and 
low score group

1 High score group 
Low score group

32 (32.00%) 
68 (68.00%) 

100(100.00%)

43 (86.00%) 
7(14.00%) 

50(100.00%)

72.00

2 High score group 
Low score group

21 (24.71%) 
64 (75.3%) 

85(100.00%)

54 (83.08%) 
11 (16.93%) 

65 (100.00%)

66.15

3 High score group 
Low score group

5 (8.63%) 
53 (91.38%) 

58(100.00%)

70 (76.09%) 
22 (23.92%) 

92(100.00%)

52.17

4 High score group 
Low score group

5 (10.00%) 
45 (90.00%) 

50(100.00%)

70 (70.00%) 
30 (30.00%) 

100(100.00%)

40.00

5 High score group 
Low score group

2 (4.55%) 
42 (95.46%) 

44(100.00%)

73 (68.87%) 
33(31.14%) 

106(100.00%)

37.73

6 High score group 
Low score group

28 (31.47%) 
61 (68.54%) 

89(100.00%)

47 (77.05%) 
14 (22.96%) 

61 (100.00%)

54.09

7 High score group 
Low score group

17 (22.08%) 
60 (77.93%) 

77(100.00%)

58 (79.46%) 
15 (20.55%) 

73 (100.00%)

58.91

8 High score group 
Low score group

24 (34.79%) 
45 (65.22%) 

69(100.00%)

51 (62.97%) 
30 (37.04%) 

81 (100.00%)

25.93
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Item Incorrect response Correct response Difference 
in the 

percentages 
between 

High score 
group and 
low score 

group

9 High score group 
Low score group

38 (37.63%) 
63 (62.38%) 

101 (100.00%)

37(75.52%) 
12 (24.49%) 

49(100.00%)

51.03

10 High score group 
Low score group

15(31.25%) 
33 (68.75%) 

48 (100.00%)

60 (58.83%) 
42(41.18%) 

102(100.00%)

17.65

11 High score group 
Low score group

15(31.25%) 
33 (68.75%) 

48 (100.00%)

60 (58.83%) 
42 (41.18%) 

102(100.00%)

17.65

12 High score group 
Low score group

19 (24.68%) 
58 (75.33%) 

77(100.00%)

56 (76.72%) 
17 (23.29%) 

73 (100.00%)

53.33

13 High score group 
Low score group

39 (41.06%) 
56 (58.95%) 

95 (100.00%)

36 (65.46%) 
19(34.55%) 

55 (100.00%)

30.91

14 High score group 
Low score group

10 (33.34%) 
20 (66.67%) 

30(100.00%)

65 (54.17%) 
55 (45.84%) 

120(100.00%)

8.33

15 High score group 
Low score group

0 (0%) 
19(100.00%) 
19(100.00%)

75 (57.26%) 
56 (42.75%) 

131 (100.00%)

14.51

16 High score group 
Low score group

12(18.47%) 
53 (81.54%) 

65 (100.00%)

63 (74.12%) 
22 (25.89%) 

85 (100.00%)

48.23

17 High score group 
Low score group

14 (20.29%) 
55 (79.72%) 

69 (100.00%)

61 (75.31%) 
20 (24.7%) 

81 (100.00%)

55.31

18 High score group 
Low score group

2 (6.67%) 
28 (93.34%)

73 (60.84%) 
47 (39.17%)

21.67

30(100.00%) 120(100.00%)
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Item Incorrect response Correct response Difference 
in the 

percentages 
between 

High score 
group and 
low score 

group

19 High score group 
Low score group

11 (21.57%) 
40 (78.44%) 

51 (100.00%)

64 (64.65%) 
35 (35.36%) 

99(100.00%)

29.29

20 High score group 
Low score group

20 (27.78%) 
52 (72.23%) 

72 (100.00%)

55 (70.52%) 
23 (29.49%) 

78 (100.00%)

41.03

21 High score group 
Low score group

10(18.87%) 
43 (81.14%) 

53 (100.00%)

65 (67.02%) 
32 (32.99%) 

97 (100.00%)

34.03

22 High score group 
Low score group

11 (23.92%) 
35 (76.09%) 

46(100.00%)

64 (61.54%) 
40 (38.47%) 

104(100.00%)

23.07

23 High score group 
Low score group

9(14.76%) 
52 (85.25%) 

61 (100.00%)

66 (74.16%) 
23 (25.85%) 

89(100.00%)

48.30

24 High score group 
Low score group

7(14.29%) 
42 (85.72%) 

49 (100.00%)

68 (67.33%) 
33 (32.68%) 

101 (100.00%)

34.65

25 High score group 
Low score group

16(21.92%) 
57 (78.09%) 

73 (100.00%)

59 (76.63%) 
18(23.38%) 

77(100.00%)

53.25

26 High score group 
Low score group

20 (28.58%) 
50 (71.43%) 

70(100.00%)

55 (68.75%) 
25 (31.25%) 

80(100.00%)

37.50

27 High score group 
Low score group

44 (38.94%) 
69 (61.07%) 

113 (100.00%)

31 (83.79%) 
6(16.22%) 

37(100.00%)

67.57

28 High score group 
Low score group

29 (33.34%) 
58 (66.67%) 

87 (100.00%)

46 (73.02%) 
17 (26.99%) 

63 (100.00%)

46.03
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Item Incorrect response Correct response Difference 
in the 

percentages 
between 

High score 
group and 
low score 

group

29 High score group 
Low score group

25 (29.07%) 
61 (70.94%) 

86(100.00%)

50(78.13%) 
14(21.88%) 

64 (100.00%)

56.25

30 High score group 
Low score group

18(23.38%) 
59 (76.63%) 

77(100.00%)

57 (78.09%) 
16(21.92%) 

73 (100.00%)

56.17
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Annexure XXVIII

Item characteristic curves drawn for each item of the Nutrition Literacy test 

Item Characteristic Curves

Fig. 1: Item Characteristic Curve - Item 1 Fig. 2: Item Characteristic Curve - Item 2

Fig. 3: Item Characteristic Curve - Item 3 Fig. 4: Item Characteristic Curve - Item 4

Fig. 7: Item Characteristic Curve - Item 7

- 3 - 2 - 1 0  1 2 3

Fig. 8: Item Characteristic Curve - Item 8
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Fig. 9: Item Characteristic Curve - Item 9 Fig. 10: Item Characteristic Curve - Item 10
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Fig. 11: Item Characteristic Curve - Item 11 Fig. 12: Item Characteristic Curve - Item 12
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Fig. 13: Item Characteristic Curve - Item 13 Fig. 14: Item Characteristic Curve - Item 14
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Fig. 17: Item Characteristic Curve - Item 17 Fig. 18: Item Characteristic Curve - Item 18
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Fig. 25: Item Characteristic Curve - Item 25 Fig. 26: Item Characteristic Curve - Item 26
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Fig. 27: Item Characteristic Curve - Item 27 Fig. 28: Item Characteristic Curve - Item 28
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Fig. 29: Item Characteristic Curve - Item 29 Fig. 30: Item Characteristic Curve - Item 30
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Annexure XXIX

Assessment of the distractors of each item of the draft Nutrition Literacy Test

Table 4.1.7. Distribution of the percentage of participants who selected each of the response 

options by item of the Nutrition Literacy Test and the percentage of participants who selected 

each of the response options, was compared in the highest 1/3 of the scores and lowest 1/3 of 

the scores, among high and low scoring participants.

Item 1 2 3 4 Total

1 Highest 1/3 31 (62%)* 1 (2%) 17 (34%) 1 (2%) 50(100%)

Middle 1/3 15 (30%)* 3 (6%) 13 (26%) 19 (38%) 50(100%)

Lowest 1/3 4 (8%)* 11 (22%) 8 (16%) 27 (54%) 50(100%)

Total 50 (33.34%)* 15(10%) 38 (25.34%) 47 (31.34%) 150(100%)

2 Highest 1/3 38 (76%)* 5 (10%) 5 (10%) 2 (4%) 50(100%)

Middle 1/3 21 (42%)* 5 (10%) 5 (10%) 19 (38%) 50(100%)

Lowest 1/3 6 (12%)* 6(12%) 9(18%) 29 (58%) 50(100%)

Total 65 (43.34%)* 16 (10.67%) 19 (12.67%) 50 (33.34%) 150(100%)

3 Highest 1/3 2 (4%) 0 (0%) 48 (96%)* 0 (0%) 50(100%)

Middle 1/3 3 (6%) 0 (0%) 37 (74%)* 10 (20%) 50 (100%)

Lowest 1/3 17 (34%) 6(12%) 7(14%)* 20 (40%) 50 (100%)

Total 22 (14.67%) 6 (4%) 92 (61.34%)* 30 (20%) 150(100%)

4 Highest 1/3 2 (4%) 48 (96%)* 0(%) 0 (0%) 50(100%)

Middle 1/3 3 (6%) 36 (72%)* 3 (6%) 8(16%) 50 (100%)

Lowest 1/3 6 (12%) 16 (32%)* 6(12%) 22 (44%) 50(100%)

Total 11 (7.33%) 100 (66.67%)* 9 (6.0%) 30 (20%) 150(100%)

5 Highest 1/3 0 (0%) 50 (100%)* 0 (0%) 0 (0%) 50 (100%)

Middle 1/3 2 (4%) 38 (76%)* 1 (2%) 9(18%) 50 (100%)

Lowest 1/3 5 (10%) 18(36%)* 9(18%) 18(36%) 50 (100%)

Total 7 (4.67%) 106 (70.67%)* 10 (6.67%) 27(18%) 150(100%)

6 Highest 1/3 33 (66%)* 5 (10%) 12 (24%) 0 (0%) 50(100%)

Middle 1/3 22 (44%)* 2 (4%) 13 (26%) 13 (26%) 50 (100%)

Lowest 1/3 6 (12%)* 5 (10%) 21 (42%) 18 (36%) 50 (100%)

Total 61 (40.67%)* 12 (8%) 46 (30.67%) 31 (20.67%) 150(100%)
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Item 1 2 3 4 Total

7 Highest
1/3 42 (84%)* 7(14%) 1 (2%) 0 (0%) 50(100%)

Middle 1/3 22 (44%)* 6 (12%) 8(16%) 14 (28%) 50 (100%)
Lowest
1/3 9(18%)* 13 (26%) 10 (20%) 18(36%) 50(100%)

Total 73
(48.67%)’ 26 (17.34%) 19 (12.67%) 32 (21.34%) 150(100%)

8 Highest
1/3 39 (78%)* 1 (2%) 10 (20%) 0 (0%) 50(100%)

Middle 1/3 27 (54%)* 2 (4%) 16 (32%) 5 (10%) 50(100%)
Lowest
1/3 15 (30%)* 16 (32%) 8(16%) 11 (22%) 50(100%)

Total 81 (54%)* 19 (12.67%) 34 (22.67%) 16(10.67%) 150(100%)

9 Highest
1/3 13 (26%) 27 (54%)* 9(18%) 1 (2%) 50(100%)

Middle 1/3 9(18%) 14 (28%)* 14 (28%) 13 (26%) 50(100%)
Lowest
1/3 10 (20%) 8 (16%)* 11 (22%) 21 (42%) 50(100%)

Total 32 (21.34%) 49
(32.67%)* 34 (22.67%) 35 (23.34%) 150(100%)

10
Highest
1/3
Middle 1/3
Lowest
1/3
Total

41 (82%)* 

33 (66%)* 

28 (56%)* 

102 (68%)*

1 (2% ) 

4 (8%) 

2 (4%) 

7 (4.67%)

7(14%) 

7 (14%) 

7 (14%) 

21 (14%)

1 (2%) 

6(12%) 

13 (26%) 

20(13.34%)

50(100%)

50(100%)

50(100%)

150(100%)

11 Highest
1/3
Middle 1/3
Lowest
1/3
Total

0 (0%) 

2 (4%) 

6 (12%) 

8 (5.34%)

0 (0%) 

0 ( 0% ) 

3 (6%) 

3 (2%)

50 (100%)* 

48 (96%)* 

37 (74%)* 

135 (90%)*

0 (0%) 

0 (0% ) 

4 (8%) 

4 (2.67%)

50(100%) 

50 (100%) 

50(100%) 

150(100%)

12 Highest
1/3
Middle 1/3
Lowest
1/3

Total

4 (8%) 

28 (56%) 

32 (64%) 

64 (42.67%)

42 (84%)* 

20 (40%)*

11 (22%)* 

73
(48.67%)*

4 (8%) 

2 (4%) 

2 (4%) 

8 (5.34%)

0 (0%) 

0 (0%) 

5 (10%) 

5 (3.34%)

50 (100%) 

50(100%) 

50(100%) 

150 (100%)

13 Highest
1/3
Middle 1/3
Lowest
1/3

Total

8 (16%) 

11 (22%) 

13 (26%) 

32(21.34%)

22 (44%)* 

22 (44%)*

11 (22%)* 

55
(36.67%)*

10 (20%)

16 (32%)

17 (34%) 

43 (28.6%)

10 (0%) 

1 (2%) 

9(18%) 

10 (6.67%)

50 (100%) 

50 (100%) 

50(100%) 

150(100%)

14 Highest
1/3
Middle 1/3
Lowest
1/3

Total

48 (96%)* 

40 (80%)*

32 (64%)* 

120
(80.0%)*

2(4%) 

5 (10%) 

5(20%) 

12 (8.0%)

0 (0%

5 (10%) 

6 (4%)

0 (0%) 

4 (8%) 

8(16%) 

12 (8.0%)

50(100%) 

50(100%) 

50 (100%) 

150(100%)
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Item 1 2 3 4 Total

15 Highest 1/3 50 (100%)* 0 (0%) 0 (0%) 0 (0%) 50 (100%)

Middle 1/3 48 (96%)* 0 (0%) 2 (0%) 0 (0%) 50 (100%)

Lowest 1/3 33 (66%)* 3 (6%) 5 (10%) 9(18%) 50 (100%)

Total 131 (87.3%)* 3(2.0%) 7(4.7%) 9 (6%) 150 (100%)

16 Highest 1/3 5 (10%) 1 (2%) 44 (88%)* 0 (0%) 50(100%)

Middle 1/3 11 (22%) 3 (6%) 34 (68%)* 2 (4%) 50 (100%)

Lowest 1/3 15 (30%) 6 (12%) 7 (14%)* 22 (44%) 50(100%)

Total 31 (20.67%) 10(6.67%) 85 (56.67%)* 24(16%) 150 (100%)

17 Highest 1/3 46 (92%)* 1 (2%) 0 (0%) 3 (6%) 50 (100%)

Middle 1/3 27 (54%)* 4 (8%) 5 (10%) 14 (28%) 50 (100%)

Lowest 1/3 8 (16%)* 10 (20%) 5 (10%) 27 (54%) 50(100%)

Total 81 (54%)* 15 (10%) 10 (6.67%) 44 (29.34%) 150 (100%)

18 Highest 1/3 50 (100%)* 0 (0%) 0 (0%) 0 (0%) 50 (100%)

Middle 1/3 46 (92%)* 0 (0%) 1 (2%) 3 (6%) 50 (100%)

Lowest 1/3 24 (48%)* 2 (4%) 6 (2%) 18 (46%) 50(100%)

Total 120 (80%)* 2(1.3%) 7 (4.7%) 21 (14%) 150(100%)

19 Highest 1/3 2 (4%) 0 (0%) 48 (96%)* 0 (0%) 50 (100%)

Middle 1/3 10 (20%) 0 (0%) 34 (68%)* 6(12%) 50(100%)

Lowest 1/3 13 (26%) 2 (4%) 17(34%)* 18 (36%) 50 (100%)

Total 25 (16.67%) 2(1.34%) 99 (66%)* 24 (16%) 150(100%)

20 Highest 1/3 5 (10%) 3 (6%) 41 (82%)* 1 (2%) 50 (100%)

Middle 1/3 9 (18%) 6(12%) 26 (52%)* 9(18%) 50(100%)

Lowest 1/3 9(18%) 7(14%) 11 (22%)* 23 (46%) 50 (100%)

Total 23 (15.34%) 16 (10.67%) 78 (52%)* 33 (22%) 150 (100%)

21 Highest 1/3 4 (8%) 44 (88%)* 0 (0%) 2 (4%) 50 (100%)

Middle 1/3 4 (8%) 39 (78%)* 0 (0%) 7(14%) 50(100%)
Lowest 1/3 10 (20%) 14 (28%)* 5 (10%) 21 (42%) 50 (100%)
Total 18(12%) 97 (64.67%)* 5 (3.34%) 30 (20%) 150(100%)

22 Highest 1/3 2 (4%) 45 (90%)* 1 (2%) 2 (4%) 50 (100%)
Middle 1/3 4 (8%) 42 (84%)* 1 (2%) 3 (6%) 50(100%)
Lowest 1/3 3 (6%) 17 (34%)* 2 (4%) 28 (56%) 50(100%)
Total 9 (6%) 104 (69.34%)* 4 (2.67%) 33 (22%) 150 (100%)
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Item 1 2 3 4 Total
23 Highest 1/3 1 (2%) 1 (2%) 48 (96%)* 0 (0%) 50 (100%)

Middle 1/3 4 (8%) 5 (10%) 33 (66%)* 8 (16%) 50 (100%)

Lowest 1/3 11 (22%) 8(16%) 8 (16%)* 23 (46%) 50(100%)

Total 16 (10.67%) 14(9.34%) 89 (59.34%)* 31 (20.67%) 150 (100%)

24 Highest 1/3 48 (96%)* 1 (2%) 0 (0%) 1 (2%) 50 (100%)

Middle 1/3 35 (70%)* 2 (4%) 2 (4%) 11 (22%) 50 (100%)

Lowest 1/3 18(36%)* 5 (10%) 1 (2%) 26 (52%) 50 (100%)

Total 101 (67.34%)* 8 (5.34%) 3 (2%) 38 (25.34%) 150 (100%)

25 Highest 1/3 0 (0%) 6 (12%) 43 (86%)* 1 (2%) 50 (100%)

Middle 1/3 5 (10%) 7(14%) 26 (52%)* 12 (24%) 50 (100%)

Lowest 1/3 4 (8%) 8 (16%) 8 (16%)* 30 (60%) 50 (100%)

Total 9 (6%) 21 (14%) 77 (51.34%)* 43 (28.67%) 150(100%)

26 Highest 1/3 1 (2%) 43 (86%)* 3 (6%) 3 (6%) 50 (100%)

Middle 1/3 0 (0%) 23 (46%)* 14 (28%) 13 (26%) 50 (100%)

Lowest 1/3 3 (6%) 14 (28%)* 8(16%) 25 (50%) 50 (100%)

Total 4 (2.67%) 80 (53.34%)* 25 (16.67%) 41 (27.34%) 150 (100%)

27 Highest 1/3 6(12%) 29 (58%)* 11 (22%) 4 (8%) 50 (100%)

Middle 1/3 7(14%) 4 (8%)* 8 (16%) 31 (62%) 50 (100%)

Lowest 1/3 3 (6%) 4 (8%)’ 6 (12%) 37 (74%) 50 (100%)

Total 16 (10.67%) 37 (24.67%)* 25 (16.67%) 72 (48%) 150(100%)

28 Highest 1/3 37 (74%)* 1 (2%) 10 (20%) 2 (4%) 50 (100%)

Middle 1/3 19(38%)* 6(12%) 9(18%) 16 (32%) 50(100%)

Lowest 1/3 7 (14%)’ 8 (16%) 4 (8%) 31 (62%) 50 (100%)
Total 63 (42%)* 15(10%) 23 (15.34%) 49 (32.67%) 150(100%)

29 Highest 1/3 6 (12%) 1 (2%) 43 (86%)* 0 (0%) 50(100%)
Middle 1/3 15 (30%) 8(16%) 13 (26%)* 14 (28%) 50 (100%)
Lowest 1/3 12 (24%) 6(12%) 8(16%)* 24 (48%) 50 (100%)
Total 33 (22%) 15 (10%) 64 (42.67%)* 38 (25.34%) 150 (100%)

30 Highest 1/3 4 (8%) 3 (6%) 43 (86%)* 0 (0%) 50 (100%)
Middle 1/3 4 (8%) 9(18%) 23 (46%)* 14 (28%) 50(100%)
Lowest 1/3 4 (8%) 16 (32%) 7(14%)* 23 (46%) 50 (100%)
Total 12 (8%) 28(18.67%) 73 (48.67%)* 37 (24.67%) 150(100%)

♦correct response to the item
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Annexure XXX

Distribution of the reliability statistics of the nutrition literacy test

Reliability Statistics

KR -20 coefficient N of 
Items

0.913 30

Item-Total
Statistics

KR -20 coefficient if Item 
Deleted

1 0.910
2 0.909
3 0.907
4 0.909
5 0.909
6 0.911
7 0.909
8 0.913
9 0.913

10 0.914
11 0.911
12 0.910
13 0.915
14 0.913
15 0.910
16 0.909
17 0.908
18 0.909
19 0.909
20 0.911
21 0.909
22 0.909
23 0.908
24 0.909
25 0.909
26 0.911
27 0.910
28 0.911
29 0.909
30 0.909
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Annexure XXXI

The measures of central tendency and dispersion in the nutrition literacy test score, is 

given below.

Table 1. Distribution of measures of central tendency and dispersion of the nutrition 

literacy test score, in the study population.

Statistic

Mean(95% Cl) 60.39 (59.06­
61.73)

Median 63.98
Standard
deviation 23.69

Skewness( SE) -0.83(0.07)
Kurtosis(SE) 0.20(0.14)

Based on the above findings it could be seen that the nutrition literacy test score o f the 

study population was not normally distributed and the values are right skewed, as 

shown by the Z score for the skewness calculated by skewness/ Std. Error of Skewness, 

in which acceptable range would be +1.96 to -1.96. In this case the value being -11.86.

Further visual inspection of the histogram and the Q-Q plot for the distribution of the 

score done. The histogram, the Q-Q plot and the box plot for the nutrition literacy test is 

shown Fig 1.

Fig 1: The Q-Q plot for the nutrition literacy test score

Normal Q-Q Plot of total score

Fig 2: Flistogram for the distribution of nutrition literacy test score
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Mean =60.39 
Std. Dev. =23.687 

N =1.220

Based on this it could be seen that the distribution of the nutrition literacy test score was 

non normal in the study population, further findings for Shapiro-Wilk’s test is shown in 

the table 4.2.23.

Table 2. Shapiro-Wilk’s test for the normality of nutrition literacy test score

Statistic df Sig.
Nutrition literacy test score .932 1220 .000

Based on the above findings it could be seen that p value<0.05, hence the distribution of 

the score was non normal.
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Annexure XXXII

Distribution of the ROC Curve statistics based on education level, item difficulty and 
discrimination for the item 18 and 3

Distribution of the ROC Curve statistics based on education level, item difficulty and 
discrimination for the item 2 and 25

Table 4. 1. 28. Distribution of the ROC Curve statistics based on education level, and response 
for the item 18 and 3, for cut off score, for the inadequate and marginal nutrition literacy group.

Area Significance 95% Cl 
lower bound

95% Cl 
upper bound

0.995 0.000 0.986 1.004

Table 4. 1. 29. Distribution of the ROC Curve statistics based on education level, item difficulty 
and discrimination for the item 18 and 3, for cut off score for the inadequate and marginal 
nutrition literacy group -coordinates of the curve
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Coordinates of the Curve

Test Result Variabie(s):score_tot

Positive if Greater 
Than or Equal Toa

Sensitivity 1 - Specificity

1.5 1 1

2.68 1 0.947

3.43 1 0.895

7.43 1 0.789

11.36 1 0.684

13.36 1 0.579

16.29 1 0.474

18.97 1 0.421

21.11 1 0.368

22.75 1 0.316

24.25 1 0.263

27 1 0.211

30.93 1 0.158

33.61 0.969 0.158

35.22 0.969 0.053

39.54 0.969 0

45.18 0.954 0

48.72 0.923 0

51.33 0.908 0

52.83 0.877 0

53.47 0.846 0

56.65 0.831 0

60.01 0.815 0

60.76 0.8 0

62.19 0.769 0

63.51 0.754 0

64.65 0.723 0

66.37 0.708 0

Positive if Greater 
Than or Equal Toa

Sensitivity 1 - Specificity

67.87 0.677 0

69.22 0.646 0

70.76 0.631 0

72.08 0.6 0

72.47 0.585 0

72.76 0.569 0

73.51 0.538 0

74.37 0.508 0

75.05 0.492 0

75.73 0.477 0

76.48 0.446 0

77.05 0.431 0

77.23 0.415 0

77.87 0.385 0

79.8 0.354 0

82.3 0.338 0

83.73 0.323 0

85.73 0.308 0

87.62 0.262 0

88.48 0.246 0

89.73 0.215 0

90.87 0.154 0

91.73 0.108 0

92.59 0.092 0

93.73 0.062 - 0

95.16 0.031 0
98.02 0.015 0

101.02 0 0

a. The smallest cutoff value is the minimum observed test value minus 1, and the largest cutoff 
value is the maximum observed test value plus 1. All the other cutoff values are the averages 
of two consecutive ordered observed test values.
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Table 4. 1.31. Distribution o f the ROC Curve statistics based on education level, item 

difficulty and discrimination for the item 2 and 25, for cut off score, for the adequate 

and marginal nutrition literacy group.

Area Significance 95% Cl lower bound 95% Cl upper bound
0.996 0.000 .986 1.006

Table 4. 1. 32. Distribution o f the ROC Curve statistics based on education level, item 

difficulty and discrimination for the item 2 and 25, for cut off score for the adequate and 

marginal nutrition literacy group -coordinates of the curve

Coordinates of the Curve

Test Result Variable(s):score_tot
Positive if Greater 
Than or Equal Toa

Sensitivity 1 - Specificity

1.5 1 1

2.68 1 0.976

3.43 1 0.929

7.93 1 0.881

12.93 1 0.833

14.43 1 0.81

16.29 1 0.762

18.97 1 0.738

21.11 1 0.714

22.5 1 0.69

23.25 1 0.667

24.25 1 0.643

25.11 1 0.619

27.11 1 0.571

30.25 1 0.548

32 1 0.524

32.68 1 0.5

33.47 1 0.452

35.08 1 0.429

36.4 1 0.405

37.54 1 0.357

39.54 1 0.333

41.65 1 0.31

42.79 1 0.286

Positive if Greater 
Than or Equal Toa

Sensitivity 1 - Specificity

43.11 1 0.262

43.97 1 0.238

45.11 1 0.19

47.97 1 0.167

50.65 1 0.143

52.47 1 0.119

56.26 1 0.095

61.01 1 0.071

66.15 1 0.024

72.37 0.909 0.024

76.48 0.818 0.024

77.05 0.818 0

79.16 0.773 0

82.3 0.727 0

83.73 0.682 0

85.73 0.636 0

87.62 0.545 0

89.05 0.5 0

90.87 0.409 0

92.3 0.273 0

93.73 0.182 0

95.16 0.091 0

98.02 0.045 0

101.02 0 0

a. The smallest cutoff value is the minimum observed test value minus 1, and the largest cutoff value is the 

maximum observed test value plus 1. All the other cutoff values are the averages o f two consecutive ordered 

observed test values.
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Annxure XXXIII

GN Divisions for the intervention (Map)
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Annexure XXXIII.a

Table 1 :Distribution of items of standard living index.

Socio-demographic characteristics Number (1220) Percentage
Housing Characteristics
Source of drinking water

Pipe borne
(piped into 764 62.6home/
premises)
Common tap 248 20.3
private well 171 14.0
common well 13 1.1
Other 21 1.7

Type of toilet
Water seal/Pour 07? 70 7
flush ly.l

Pit latrine 116 9.5
Common 126 10.3
None 0 0
other 4 .3

Type of roofing
tiles 299 24.5
Asbestos/sheets 756 62.0
Cadjan/plastic/ 165 13 5other

Availability of electricity
Yes 1183 97.0
No 37 3.0

Availability of radio
Yes 1108 90.8
No 112 9.2

Availability of television
Yes 1191 97.6
No 29 2.4

Availability of telephone
Yes 882 72.3
No 338 27.7

Availability of refrigerator
Yes 828 67.9
No 392 32.1

Availability of bicycle
Yes 217 17.8
No 1003 82.2

Availability of motor bicycle
Yes 415 34.0
No 805 66.0
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Availability of a car
Yes 65 5.3
No 1155 94.7

Availability of other vehicles
Yes 307 25.2
No 913 74.9
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