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ABSTRACT

A comprehensive dietary assessment tool to captat@ on a wide variety of food and nutrient intleeross
different regions and ethnic groups is lackingndi&. In order to measure the nutrient intake, sthmation of amount of
food consumed is required. Underreporting and ogporting is often seen in dietary surveys. CondgdEFQ’s and 24-
hr recalls in large sample dietary surveys is egjyenand time consuming. In addition to this carestimation of portion
size presents a major problem. Everything depemdsespondents memory and the interviewer's imaginatLarger
portions of food may contribute to excess of enénggke and greater obesity. Online self-adminétatietary assessment
tools can reduce the burden on both the interviemerthe respondents. Since a picture speaksuaahd words, a web-
based service provider ‘Nutrispoon’ was develomethtlude pictorial portion size of 316 standardisecipes commonly
consumed in Indian diet. The website was used tloegalietary intake of individuals using these qil portion sizes of
standardised recipes. 24 hr recall method was graglto gather this data. The mean BMI of resporsdevas 23.01 +
4.48 kg/ni, with significant difference (p<0.05) between tB& I of male and female respondents. Overweight and
Obesity was highly prevalent in the respondenthefpresent study, with 17% respondents being aigiw and 25.2%
being preobese. Positive and significant correfatietween BMI and nutrient intake suggested thahaswutrient intake

increases BMI also increases.
KEYWORDS: FFQ, Portion Size, BMI, Nutrispoon
INTRODUCTION

The last two decades have witnessed rapid econgroieth, increasing mechanisation of transport, knand
household activity domains and steep reduction hgsjzal activity in all segments of population. Redd physical
activity and unaltered dietary intake have ledhe increasing prevalence of obesity and associyedcommunicable
diseases. In affluent segments of population inamte dietary choices and increasing sedentdey dtyle have
aggravated the problem. Henceforth the countrytbagear up to prevent and combat the dual burdamdér-nutrition

and over-nutrition and associated health problénasa has been self sufficient in food productionce seventies. India is
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at the top in vegetable and fruit production in therld, but vegetable intake of Indians remains ;l@ensequently

prevalence of anaemia and Vitamin A deficiency ow# to be high (Ramchandran, 2007).

Dietary assessment is the best approach for asgesdritional inadequacies or excess. Dietargsssent is an
estimation of food and nutrient consumed over diqdar time period. It can also be used to idgntifod patterns and
preferences (Kapur et al.,, 2012). The ongoing epideof diabetes and other diet related chronic aties burdening
Asian-Indian population (Enas et al., 2007; Pogkiml., 2001) cannot be adequately addressed withidiely applicable
and effective research tools to measure dietagk@étDiverse dietary practices linked to India’sque religious and
socio-economic heterogeneity may provide inforrmatm a wide range and wide variety of food andientrintakes as
well as on vegetarian diets and use of distinctpiees, oils and pulses (Padmadass et al., 200&garp pattern in India

are bound by religious, cultural and family val@esidambi and Rajagopal., 2001).

Dietary assessment methods are important in MutrResearch (Forster et al., 2014). One of thexraaiors that
occur in the measurement of food consumption isagsessment of portion size. Photographs of diffguertion sizes if
used for estimation of dietary intake can providenarkable results. Respondents can better peresiderecall their
dietary intake if images of different portion siza® used in dietary surveys. Online dietary assesstools have the
potential to become invaluable methods of assesb#tgry intake because compared with traditionethods, they have
many advantages including automatic storage oftidpta and immediate generation if nutritional osp(Forster et al.,
2014).

Using online systems for dietary assessmentnsetfitoring of diet can also be facilitated for teneral people.
People become more empowered about their own @isseas can make informed decisions on what, how namchhow
often to eat and ultimately adopt healthy eatingitsgBonilla et al.,2015).

Hence a novel Nutrient intake assessment instrumin pictorial portion size which can be easityplemented
in Indian field setting was developed as ‘Nutrispoand used for dietary assessment of adult Ingigpulation to report

the incidence of overweight and obesity.
MATERIALS & METHODS

The study was carried out in three phases. Theghase comprised of selection of commonly consuimdian
recipes. 316 commonly consumed recipes in Indiah were selected, grouped in different groups daddardised for
one portion size. In the next step of this phaketqgraphs of these standardised portion sizes wemded on a digital
medium and the cooked weight of all these recipas aso recorded. This was followed by calculatibnutritive value
of all these recipes for one portion size and §nahtaking these photographs comprehensive by egaall the data

related to the recipe like ingredients used, riu&rivalue, portion size and cooked weight on thetpgraph itself.

In the second phase, Nutrispoon website developreadeavour was undertaken incorporating the above
mentioned standardised recipes with pictorial paortsize. Various databases were constructed fomidesite in this
phase. These included- Nutrient calculation dambstsndardised pictorial portion size databast, aliart and diet tips

database and program logic database.

In the final phase of research, people were utgegkgister on the website through social media pertonal

contact.. The online 24 hour recall of all the ségied users was gathered using standardisedipigtortion sizes.. The
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data gathered using online 24 hour recall was éurslubjected to statistical analy

RESULTS & DISCUSSIONS
Pictorial Portion Size

Pictorial Portion Size with all the Data Pertaining to the Recipes

The images of the 316 standardised portion sizgpasccaptured on a digital medium was further edie
Microsoft PowerPoinand all the information pertaining to the recipelingredients used, nutritive value, portion sine
cooked weight were mentioned on the image. Thesgésiwere uploaded on the website in the next ghagacilitating

analysis of dietary intake o&e pictorial portion size images are presentedviign in the followingFigures

Ingredients:

Rice flakes 255 : " N \

Groundut-5 gm A Y N Nautnitive Value: \ & %% el Nutritive Value:
Tomato-25gm 4 A :" ¥ Energy- 202 kcal . ; X s Energy-136.5kcal
Potato-25 gm S BY Protein-4.9gm ¢ L SN Protein-4.85gm
Onion-25gm s e \  Fat9.3ym N S Fat-0.7m

Ingredients:

Peas20gm PRSI & b_ Ju RV S Carbs—24.7gm b
Ng' g Caloium 21mg R RN Fibre-28gm

Calcium-19mg

Iron-4.61
™ ITron-195mg

@ortion size— 1 quarter plate . @ortion size—2 Roti
Cooked Weight- 115 gm Weight of two Roti— 60 gm (40gm each)

Figure 1: Pictorial Portion Size of Breakfast Cereal (Pohe Figure 2Pictorial Portion Size of Lunch and
Dinner recipe (Roti)

Nutrispoon Development

Once all the pictorial portion size data of stawimed recipe was available, it was uploaded onwbbsite

www.nutrispoon.in The architecture of Nutrispoon is being explaibetbw
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Architecture of Nutrispoon

Database Server

Nutrispoon Server

I

Web Service

| Nutrient Calculation Database

Standardised pictorial

portion size database

Diet Chart and Diet tips

Database

Program logic Database

I

I 1

Nutrispoon
Respondent

Nutrispoon
Respondent

i Nutrispoon Nutrispoon
. Respondent Respondent

Figure 3: Architecture of Nutrispoon.in

After the respondents entered their personal agidugi information on the website Nutrispoon, thiformation is

send to the server through a web service. The sé¢hned receivethe information performs operations with databa

determines the results and sends the results t@spendents through the web service on the regmsidcree

HOME ABOUT US QUICK TIPS PORTION SIZE MENUS WITH PICTORIAL PORTION SIZES ) KNOW YOUR ACTIVITY LEVEL BMI CALCULATOR

BMI Calculator

Weight (kg)

Height cm)

EMI

About us Quick Links

INutrispoon is the passionate brainchild of » Home
Dr. Vandana Singh - Associate Professor, Depariment
of Home Science, Mahila P.G College, Lucknow.

and Ms. Ankita Gupta - Assistant Professor,
Department of Food and Nufrifion, Insfitute of Home
Science, Dr.B R Ambedkar University, Agra » Knaw Your Activity Level

» AboutUs
» Poriion size

» QuickTips

» BMI Calculator
iRead hiore

Testmonials | Register Now! | info@nutispoonin [ 1

Contact us

Address : Department of Food and Nutrition,
Institute of Home Science
Khandari, Agra-282003

Emaikid :  info@nurispoon.in

Website :  www.nutrispoon in

Figure 4: BMI Calculator Page of Nutrispoon
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Statistical Analysis

Statistical Analysis of the user responses was dsireg IBM SPSSS version 22.0. The data enteredseys

regarding their height and weight was evaluatedfean, Standard deviation, t- test.

Table 1: Mean BMI (kg/m?) of Respondents

S.No. Gender Mean +S.D p- value
1. Male 24.10+4.66 0.003*
2. Female 22.49+4.30
3. Total 23.01+4.48
*p value of t was significant at 5% level
245 + 241
T 24—
Po3s ——
z 27— 2249
g 225
s 22— —
215 ; |
Male Gender Female

Figure 5: Mean BMI (kg/m?) of Respondents

The mean BMI of respondents was 23.01+4.48 kglfhe mean BMI of males was 24.10+4.66 kgand the
mean BMI of females was 22.49+4.30 kg/ffiable 4.21).

Shridhar et al. (2014) had reported in their stadyndian population that the mean BMI of resparigevas 23.9
+ 4.4 kg/nf which was in accordance with our study. Fallaizal e(2014) had reported the mean BMI of respotsignan
online diet history questionnaire to be 23.6x3.3n¥gand for males it was 24.3 + 3.1 kd/mnd for females it was
23.3+3.3 kg/m. Gupta et al. (2010) reported a mean BMI of 19383+kg/nf in a study on young Asian Indian
Adolescents. In the present study, there was signif difference (p<0.05) between the mean BMI afas and females.
Similar difference in BMI was seen in a study dayeRolls et al. (2002), where men had a BMI sigaifitly greater than
women (men -24.3 +0.4 kgfimwomen- 23.0 + 0.4 kg/Mmp=0.04). Forster et al. (2014) also showed sinsignificant
difference in the BMI of male and female subjeatsile- 24.3 + 3.0, female- 22.6+2.6, p =6)00

Table 2: Classification of respondents on the basisf BMI (kg/m?)

S.No | Classification (k%?ﬂnllz) Males Females Resp/(\JI:l dents
N % N % N %
1. Underweight <=18.5 7 7.14 40 19.v a7 156
p. | Normal 185-22.9| 33 | 3367 74 379 107 355
Weight
3. Overweight 23-24.9 23 2346 28 13.79 51 16.9
4, PreObese 25-29.9 24 24.48 %2 25/61 76 25.2
5. Obese >=30.0 11 11.2 g 9.8b 20 6.6
N Number of respondents
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Figure 6: Distribution of Respondents on the Basisf BMI Classification

Table 2 reveals that 15.6% respondents were undgtye5.5% were normal weight, 175% were overwgigh

25.2% were preobese and 6.6% were obese.

Gupta et al. (2010) reported that 16% of young Asidults had a BMI >23.1 kgfinwhich means they were

overweight.
Correlation between BMI and Dietary Intake

In order to ascertain relationship of BMI with @igy intake, Karl Pearson correlation test was iadpbetween
BMI and dietary intake. There was found to be aifigant (p<0.05) and positive correlation (r= 03)®etween BMI and
energy intake, between BMI and protein intake (r£76), between BMI and fat intake (r= 0.149), betwd3MI and
Calcium intake (r= 0.152) and between BMI and immtake (r= 0.171). Positive and significant coaten between BMI
and nutrient intake suggested that as the nutiieake increases BMI also increases. Miglani e(2014) had reported

that energy, carbohydrate and fat intakes arefgignily correlated with increased body fat andstaircumference.
CONCLUSIONS

* Pictorial portion size of standardised recipeslmamnised as a tool for dietary assessment.

* Technology can be successfully linked to nutritiorempower general public to gain knowledge abbeirtdiet,

eating habits and correct portion size.

* Correct portion size assessment through pictoejtasentation can reduce under-reporting and rpisrtiag in

dietary surveys.

* Results revealed that mean BMI of respondents asdg in the category of overweight. This should b

immediately addressed through dietary counsellingrévent the risk of obesity.
* Significant correlation was found between BMI amérgy, protein, fat, calcium and iron intake.

* The results showed that as the intake of energeims and fat in the diet increased consequehéyBiMI also

increases.
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