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Abstract

Background: Globally, there is a trend towards consumption of energy-dense, nutrient-poor foods leading to dietary imbalances in
toddlers. Nutrient deficiencies are associated with the risk of obesity and other health risks. NutricheQ is an 18-item questionnaire
that can quickly identify these risks based on dietary patterns in healthy toddlers.
Objectives: This study aimed to validate the NutricheQ tool, describe the dietary intake of toddlers and classify them into risk
groups.
Methods: This was a national, multi-center, observational, validation study conducted at 21 medical centers in Lebanon. Data was
collected from NutricheQ administered to the parents of toddlers during a single outpatient visit, and food diary filled by parents
during a 4-day follow-up. The validation process of NutricheQ was done using Pearson’s and Spearman’s correlation, ANOVA and
ANCOVA. The accuracy of NutricheQ in the Identifying categories of nutritional risk was evaluated using the receiver operating
characteristic (ROC) curves. All analyses were performed using IBM-SPSS version 24 and P value of ≤ 0.05 was considered to be
statistically significant.
Results: Of the 487 toddlers enrolled, 467 had full data on NutricheQ and food diary data was available for 247 only. Majority of
toddlers in Lebanon (80% - 88%) were categorized in the moderate or low-risk groups of dietary intake indicating good eating habits.
There was a significant positive association between the total NutricheQ score and both, age (r = 0.11, P = 0.021) and BMI Z-score (r
= 0.11, P = 0.021). ROC fitting showed a very low discriminatory ability of the scores to correctly classify toddlers into the high-risk
group based on their BMI Z-score. Significant positive correlation was obtained between the NutricheQ total score and exchangeable
fat and meat with high fat, in the food diaries (R = 0.170, P = 0.045), indicating risk. Also, there was a negative association between
the total NutricheQ score and soluble and insoluble fiber (Rs = 0.181, P = 0.004).
Conclusions: Results from this study showed that NutricheQ has reasonable validity in the Lebanese context to assess the dietary
quality of toddlers in Lebanon and in identifying those at increased nutritional risk.
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1. Background

Nutrition screening involves identifying ‘any inappro-
priate dietary pattern that may impair health’ (1) which in-
cludes both over- and under-nutrition, and therefore iden-
tifying individuals who are in need of further nutrition as-
sessment, and potentially intervention (2).

Toddlers, in particular, are vulnerable to the dietary
risk as they begin to exert their independence with food
choices and some demonstrate fussy eating behaviors (3).
Also, dietary risk habits may persist over time (4) and influ-
ence short- and long-term health (5). Consequently, early
nutritional risk identification is critical among that age
group.

Data from several countries highlights a trend world-
wide; an increased number of toddlers are consuming

energy-dense, nutrient-poor items, and less fruit and veg-
etables on a regular basis (6, 7). Toddlers’ dietary patterns
are not consistent with dietary guidelines thus, placing
them at risk of deficiencies and morbidities later in life.

Literature shows that the Lebanese population is aban-
doning the traditional diet and replacing it with more
westernized dietary habits, mainly fast food and snacks (8).
These processed foods are high in sugar, fat, and proteins.
Thus a high amount of these nutrients is incorporated in
the diets.

Overweight, obesity and iron deficiency have been
identified as the main nutritional issues among infants
and toddlers (9, 10). Limited data are available on the di-
etary habits of toddlers in Lebanon, to have a deeper un-
derstanding of their dietary habits. There is an unmet need
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to screen toddlers’ dietary intakes against current dietary
guidelines to identify those at risk. Thus, a timely, valid as-
sessment of dietary intake of infants is required.

‘NutricheQ’, is an 18-item questionnaire developed by
Danone Nutricia early life nutrition based on suggestions
from family pediatricians, the user-requirements of Euro-
pean nutrition experts, and evidence from state-of-the-art
literature (11) to provide a reliable and valid means of as-
sessing immediate or future risks associated with a tod-
dler’s current dietary intake, dietary patterns, feeding en-
vironment and parental feeding practices. The question-
naire is divided into three main parts: dietary risks that are
likely to affect current health, dietary risk factors that are
likely to affect future health, check concerns that the par-
ent may wish to raise with their health professional. Nu-
tricheQ has proven to be a valid method of quickly assess-
ing dietary quality in preschoolers aged 12 to 36 months,
and in identifying those at increased nutritional risk in a
study conducted in Ireland (11).

There is a lack of a validated tool to characterize tod-
dlers’ dietary intake in Lebanon. The validation of a tool
such as NutricheQ for Lebanese toddlers would allow the
identification of known, evidence-based risk factors for
dietary deficiencies or excesses in preschoolers aged 12
months plus, to which the parent and healthcare profes-
sional can respond.

This study evaluated the validity of the NutricheQ
tool among a Lebanese toddler population and identified
the association of the NutricheQ scores with age, gender,
weight, height, and body mass index (BMI).

2. Methods

2.1. Study Design

This was a national, multi-center, observational, vali-
dation study conducted at 21 medical centers in Lebanon.
This study enrolled parents of 487 healthy toddlers (male
and female) who were free from disease, took no medica-
tion, were born as full-term babies, and visited the partic-
ipating physicians over the six month study period (irre-
spective of the clinical reason for the clinic visit).

2.2. Data Collection

The NutricheQ questionnaire (Box 1) was administered
to the toddlers’ parents who provided informed consent,
during a single outpatient visit, and a risk score was gener-
ated to classify each toddler in a particular risk group. Fol-
lowing this, the food diary intake form (FDIF) was filled by
parents of the enrolled toddlers during a four day follow
up (2 days on weekdays, two days weekend) and returned
to the medical centers.

2.3. Statistical Analysis

Toddlers’ characteristics were summarized using
means and standard deviations for numerical variables
such as age and weight; frequency distributions for
categorical variables such as gender and different clas-
sification of NutricheQ scores based on scores A, B, and
total. Characteristics of male and female toddlers were
compared using the independent t-test for age, weight.
The Chi-squared test for categories on score A and B. The
Z-scores, weight, height, and BMI were computed using
the WHO Anthro software program for Windows, version
3.2.2) which is used in the analysis of nutritional surveys
(12).

The means of BMI, height, weight, and Z-scores were
compared across the different categories of score A and B
after adjusting for the age by using analysis of covariance
(ANCOVA).

Receiver operating curves (ROC) were fitted to deter-
mine if any of the scores on the NutricheQ questionnaire:
A, B or total can have the ability to correctly classify tod-
dlers into high risk according to the BMI Z score (those are
defined with BMI Z-scores above +3 or below -3).

The NutricheQ questionnaire was validated for a pos-
sible association between the risk scores in sections 1 and
two versus the total score on the questionnaire and the av-
erage daily intake of nutrients using Pearson’s correlation.
The Spearman’s correlation method was also used to de-
crease the effect of possible outliers and since the scores
are not truly continuous in nature. The toddlers were clas-
sified into four groups based on the quartiles of the to-
tal score on the NutricheQ questionnaire. Toddlers within
the higher quartile groups were considered more at risk.
To ensure that the four groups are comparable by age and
gender, the mean age was compared among the four quar-
tiles using one way ANOVA with Bonferroni’s correction
for multiple comparisons when needed, and the percent-
ages of females in the four quartiles were compared us-
ing the Chi-square test. For validation, mean nutrient lev-
els were compared between the four groups using analysis
of covariance (ANCOVA) adjusting for age and using Bon-
ferroni’s adjusted for multiple comparisons when needed.
All analyses were performed using IBM-SPSS version 24. A
P value of ≤ 0.05 was considered to be statistically signifi-
cant.

3. Results

3.1. Sample Description

The demographic and anthropometric data were avail-
able for 487 toddlers, of these 467 had full data on Nu-
tricheQ. For the 487 toddlers, the average age was 22.2
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Box 1. Details of Items Asked in NutricheQ Questionnairea

Section 1

1- My toddler first moved onto cow’s milk as his main milk drink (at what age)

2- My toddler usually drinks the following amount of milk, in total, each day (including any used on cereals)

3- My toddler usually eats ‘red’ meat (not including chicken or poultry) OR oily or dark fish

4- My toddler usually eats cereal fortified with iron and vitamins

Section 2

5- I avoid giving my toddler certain foods because of allergy or a food intolerance

6- My toddler eats plenty of fruit (not counting fruit juice)

7- My toddler eats plenty of vegetables

8- My toddler usually has dairy products, including milk (e.g. milk, cheese, yoghurt, fromage frais, milk pudding, custard)

9- My toddler may have more ‘convenience/fast food’ than he/she probably should or than I would like (e.g., chips, burgers, sausages, chicken nuggets, fried rice or
noodles, whether home prepared or takeaway)

10- My toddler may have more treats than he/she probably should or than I would like (e.g. chocolate, sweets, biscuits, ice-cream, crisps, other saltysnack foods)

11- My toddler usually drinks fruit juice, squash or other sweetened drink (If you add water to juice, only count the juice. Don’t include sugar-freedrinks)

Section 3

12- My toddler drinks from a bottle (how often per day)

13- My toddler has had difficulty transitioning from smooth textures and has swallowing/chewing problems that concern me

14- I have to be especially careful to control how much my toddler eats, or he would tend to eat too much

15- I use treats and desserts to reward my toddler for good behaviour (or withhold treats if he doesn’t behave or finish his meal)

16- My toddler generally has a regular ‘3 meals and mid meal snacks’ routine with meals eaten at table with me/others

17- Mealtimes with my toddler tend to last (the following length of time)

18- My toddler sees me eating healthy meals most or every day with plenty of fruit and vegetables

aEach question has three possible responses, a, b, and c with answers in the ‘a’ category having a minimum score of 0 (minimal risk) and answers in the ‘c’ category
having a maximum score of 2 (indicating a potential cause for concern). The intermediate category ‘b’ was classed as ‘less than ideal’ with a score of 1. Questions 14 relate
to Section 1 focusing on iron and vitamin D status, questions 511 correspond to Section 2 focusing on risk factors for other dietary imbalances, and questions 1218 relate
to Section 3, which aimed to identify risk factors for longer term nutritional risk. For each section, the question responses are summed with an increased overall score
indicating increased risk. As this validation study focused on Sections.

months and, more than half were males (55.0% (268/487)).
The average birth weight was 3.2 kg and height was 49.9
cm. There was average birth weight, and height of males
was higher than that of the females; only height difference
was statistically significant (P = 0.056 and P < 0.001, respec-
tively).

On the other hand, height Z-scores, weight Z-scores and
BMI Z-scores were significantly lower for males when com-
pared with females (P < 0.001).

Overall, there was a positive association between the
total score and both age and BMI (r = 0.11 P = 0.021). When
stratified by gender, the association between total score
and age was significant only for males (Table 1).

3.2. NutricheQ Risk Categories

Majority of toddlers were classified as a low-risk group
based on scores A and B (80% - 88% B) indicating healthy

eating patterns in Lebanese toddlers. Results from the re-
ceiver operating curves (ROC) curve fitting show a very low
discriminatory ability of the scores to correctly classify tod-
dlers into the high risk group based on their BMI Z score
(Area under the curve (AUC) for score A, B, and total scores
are 0.474, 0.460 and 0.457 respectively) (Figure 1).

3.3. Validation of NutricheQ Based on FDIF

Although 487 toddlers participated in this study, FDIF
data was available for only 249 toddlers, and 2 FDIFs were
missing. Thus the validation of the questionnaire based on
the food diaries was based on the 247 toddlers who had full
data on demographics, anthropometrics, NutricheQ ques-
tionnaire, and diaries.

The average age of the 247 toddlers with full data as de-
scribed above was 22.4 ± 6.9 months, and almost half of
them were females (49.4%). The four quartiles were defined
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Table 1. Association Between the Total Score on the NutricheQ and Other Variables

Variables Correlation (P value)

Total score Age Weight Height Weight, Z-Score Height, Z-Score BMI, Z-Score

Overall 0.11 (0.021a) 0.09 (0.059) 0.04 (0.426) 0.02 (0.652) -0.18 (0.694) 0.11 (0.021a)

Females 0.02 (0.742) 0.13 (0.061) 0.05 (0.482) 0.07 (0.342) -0.20 (0.777) 0.13 (0.056)

Males 0.18 (0.004a) 0.06 (0.371) 0.04 (0.486) -0.05 (0.402) -0.09 (0.170) 0.07 (0.253)

aSignificant correlations at the 5% level.
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Figure 1. ROC curve for different scores versus classification into high risk based on
BMI Z-score

based on the total score on NutricheQ. There were no sig-
nificant differences in age (P = 0.341) or gender (P = 0.514)
among toddlers belonging to the different quartiles (Table
2).

When Pearson’s correlation was used,

- Caffeine was positively associated with the score on
section 2 as well as the overall score (R = 0.248, P < 0.001
and R = 0.208, P < 0.001 respectively).

- The number of high-fat meats also was positively asso-
ciated with the score on section 2 (R = 0.170, P = 0.045).

When Spearman’s correlation was used, several nutri-
ents were found significantly associated with the scores.

- PFA20:5 was negatively associated with score on sec-
tion1 and total score (Rs = -0.135, P = 0.034 and Rs = -0.153, P
= 0.016 respectively).

- PFA22:6 was negatively associated with score on sec-
tion 2 and total score (Rs = -0.126, P = 0.048 and Rs = -0.129,
P = 0.042 respectively).

- Fluoride was positively associated with score on sec-
tion1 and total score (Rs = 0.172, P = 0.007 and Rs = 0.127,P =

0.046 respectively).
- Chromium was also positively associated with the to-

tal risk score (Rs = 0.153, P = 0.016).
- Molybdenum was positively associated with risk score

on section 1 (Rs = 0.130, P = 0.040).
- The soluble fiber was negatively associated with the

score on section 2 and the total score (Rs = 0.181, P = 0.004
and Rs = -0.137, P = 0.031 respectively). Similar results were
also observed for insoluble fiber.

- Lactose was positively associated with risk score on
section 1 (Rs = 0.151, P = 0.017).

- Lysine was negatively associated with risk score on
section 2 (Rs = -0.127, P = 0.046).

- Caffeine was positively associated with the score on
section 2 as well as the overall score (R = 0.216, P = 0.001 and
R = 0.173, P = 0.007 respectively).

- Fat was positively associated with the total score (R =
0.148, P = 0.039).

When comparing the mean levels of nutrients among
the four groups, only vitamin D, iodine, caffeine and ex-
changes meat high fat showed significant differences (Ta-
ble 3). In particular, toddlers in the 3rd Quartile of the total
score had a higher mean vitamin D and iodine than those
in Quartile 4 (195.01 vs. 125.31 IU, P = 0.021 and 24.25 vs. 13.05,
P = 0.004 for vitamin D and iodine levels respectively). Tod-
dlers in Quartile 4, had higher average levels of caffeine
than those in Quartiles 1 and 3 (3.24 vs. 1.62, P = 0.005 and
3.24 vs. 1.73 P = 0.041, for comparisons with quartiles 3 and
one respectively). Also, the average exchanges-meat-high
fat was higher in Quartile 3 toddlers when compared with
Quartile 2 (1.03 vs. 0.69, P = 0.022).

4. Discussion

Results from this study revealed that a very small pro-
portion of toddlers were categorized into the increased
risk group based on scores A and B respectively (12.2% with
score A and 18.2% with score B). Thus, the majority of tod-
dlers in Lebanon (between 80% - 88%) are categorized in the
moderate or low-risk groups of dietary intake indicating
good or considerably good eating habits.
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Table 2. Validation of Sample Characteristics Between the 4 Quartiles as Per the Total Questionnaire Score (Total No. = 247)

Quartile 1 Quartile 2 Quartile 3 Quartile 4 P Value

Total score based on NutricheQ 0 - 3 4 - 5 6 - 7 8 - 13

No. 54 67 62 64

Age, mean ± SD 21.13±6.03 23.39±7.21 22.65±7.34 22.22±6.65 0.341

Females, No. (%) 26 (48.10) 29 (43.30) 35 (56.50) 32 (50.00) 0.514

Table 3. Comparing Nutrient Levels Among the Four Groups Defined by the Quartiles of the NutricheQ Total Scorea

Variables Quartile 1 Quartile 2 Quartile 3 Quartile 4 P Value

Vitamin D, IU 156.45 ± 111.35 155.62 ± 80.89 195.01 ± 201.45 125.31 ± 69.11 0.021

Iodine, IU 17.24 ± 11.97 17.56 ± 0.10 24.25 ± 29.64 13.05 ± 8.18 0.008

Caffeine, mg 1.73 ± 2.08 2.14 ± 3.11 1.62 ± 2.30 3.24 ± 3.55 0.005

Exchanges meat - high fat 0.80 ± 0.30 0.69 ± 0.24 1.03 0.92 0.83 ± 0.30 0.035

aValues are expressed as mean ± SD.

There was a significant positive association in particu-
lar between the total NutricheQ score and, age and BMI Z-
score. This means that toddlers with higher BMI Z-scores
tend to have a higher NutricheQ score, indicating risk. This
trend remains the same when data is stratified by gender.
This is an indicator that the NutricheQ tool is capable of re-
flecting toddlers BMI Z-scores. Moreover, the results from
the ROC curve fitting show a low/moderate discriminatory
ability for the scores to correctly classify toddlers into the
high-risk group based on their BMI Z-score.

This finding was strengthened when significant posi-
tive correlations were obtained between the NutricheQ to-
tal score and exchangeable fat and between section 2 of
the questionnaire and exchangeable meat with high fat
among toddlers whose food diaries were obtained. This in-
dicates that toddlers who tend to eat more fat (including
fat coming from meat) tend to score higher on the ques-
tionnaire, indicating risk.

On the other hand, the significant negative associa-
tion between soluble and insoluble fiber and the total Nu-
tricheQ score and the score on section 2 might be indica-
tive that toddlers who consume fewer vegetables and fruits
tend to have a higher NutricheQ score, indicating risk.

This study did not find any association between sev-
eral nutrients and the scores on the questionnaire as in the
Irish and Italian cohort 11. A possible explanation is that
the completion of the food diaries by the mothers or care-
givers might not be very accurate. Because the toddlers
could be fed by a group of people such as nannies, grand-
parents, daycare workers and not the parents only.

Since this study was a national, multi-center, observa-

tional validation study; results reported from this study
can be readily generalized to the whole toddler population
in Lebanon.

4.1. Conclusion
Results from this study showed that NutricheQ has rea-

sonable validity in the Lebanese context to assess the di-
etary quality of toddlers in Lebanon and in identifying
those at increased nutritional risk
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