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Abstract 

Background: Vision impairment affects the daily life activ-
ities of people. The impairment impacts their ability to choose 
food and prepare meals due to unavailability of Braille label-
lingon the food products and lack of reliable assistance while 
purchasing food, in turn, affecting their level of life satisfaction 
and nutrition status. Diet quality is one of the most important 
factors that affect nutritional status. The current cross-sectional 
observational. 

Aim of Study: This study aimed to assess nutritional status, 
diet quality, nutrients intake, nutritional knowledge, and food 
handling practices for visually impaired female students. 

Material and Methods: The data was collected from 75 
visually impaired female students at The Disabilities Students 
Center for Girls, King Saud University (KSU) and the student 
housing at the female campus. A face-to-face questionnaire was 
used to evaluate the socio-economic characteristics, nutritional 
status, Diet Quality Index international, nutrients’ intake, nutri-
tional knowledge, and food handling practices, and assessthe 
correlation between BMI and knowledge levels. 

Results: The majority of participants were of average 25.81 
years of age with a moderate monthly income. They were all 
single, at different education stages, and did not have chronic 
diseases. The mean BMI was 26.57kg/m

2
, withhalf of them-

having a normal weight. Eighty-eight per cent did not consume 
food supplement, 64% did not exercise daily, and 57.33% con-
sumed 1-3 cups of water daily. The total score for diet qual-
ity index-international was approximately 54.12 out of 100. 
The daily intake of energy was 2892.25 Kcal/day, with car-
bohydrates, protein and fat consumption constituting 70.21%, 
5.16%, and 23.63% of total calories. There was a significant in-
verse correlation between BMI categories and nutrition knowl-
edge level. Most participants need help with food handling, 
shopping, preparing meals, and delivery services for meals and 
food products. 

The visually impaired have a low nutritional knowledge 
level that affects their diet quality, nutritional status, and food 
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handling practices. More attention is needed concerning these 
factors to enhance their quality of life. Further studies to de-
termine the relationship between progression of vision impair-
ment and nutrition status are needed using larger sample size, 
including males and females, andnutrition screening to assess 
total body fat percentage. 

Conclusion, the study revealed three key findings. Nutri-
tion knowledge levels among participants werelow. An inverse 
association between BMI and nutrition knowledge level was 
observed. The quality of diet and some food handling practices 
associated with BMI and nutritional knowledge levels in this 
population were also low. This study can not be generalized to 
a larger Saudi Arabian population since this study was carried 
out on a small sample size, only female subjects of a particu-
lar age group. Further studies on larger sample size, including 
both genders and different ages, need to be done to assess the 
visually impaired difficulties in regards to food and life quality. 

Key Words: Diet quality – Visually impaired – Nutritional Sta-
tus – Nutritional knowledge. 

Introduction 

VISION impairment is a common health problem 
in children and adults globally. Around 253 million 
people havevision impairment; 36 million are blind, 
and 217 million have moderate to severe vision im-
pairment. Visual impairment is defined as “a signif-
icant limitation of visual capability coming from 
either disease or trauma, without the ability to re-
store it by conventional means, such as refractive 
correction, medication or surgery” [1]. 

Many studies demonstrate vision and hearing 
impairments as that affect the quality of life. There 
is an association between vision impairments, low 
physical activity, quality of life, and social interac-
tion. 

The complex relationship between dietary con-
sumption, diet composition, and population char-
acteristics is affected by various factors, such as 
income, food price, personal choices and beliefs. 
Moreover, geographical choices and traditional, 
environmental, social and economic factors also 
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create our dietary consumption patterns [2]. So-
cio-demographic factors such as age, gender, atti-
tude, and former nutrition education are important 
predictors of food choices use and behaviour [3,4]. 
Demographic characteristics can relatively affect 
food consumption. Other social factors include cul-
ture, family, peers and meal patterns, while psycho-
logical motivators include mood, stress and guilt. 
Attitudes, beliefs, and knowledge about food prod-
ucts’ related health information can all be affective 
factors for food choices [5]. 

The global increase in malnutrition-related dis-
eases such as obesity, diabetes, heart disease, and 
cancers has become a worldwide challenge for all 
communities. Food choice is an important factor 
influencing nutritional status, also considered as 
markers for health status. Vision impairment is one 
of the leading health problems among adults in the 
world associated with lowering the quality of life, 
cooking capability and restricting shopping [6,7]. 

Studies conducted regarding eating pattern 
and quality of life reported an association between 
healthy eating patterns and decreasedrisk of obesity 
and related chronic disease. Recent researches re-
lied on recording food intake and food frequency in 
alignment with the recommended intake as an ap-
proach for determining diet quality [8,9]. 

The Dietary Guidelines are the most evident nu-
trition advice source Dietary Guidelines for Ameri-
cans, [10] worldwide. The Saudi Dietary Guidelines 
provide informationdeveloped by nutritionist, die-
ticians and other health professionals for the pub-
lic to promote healthy eating and physical activity. 
The aim is to achieve and maintain a healthy eating 
pattern for the Saudi population, the healthy food 
plan includes foods from each of the major food 
groups, and ensures adequate nutrient intake with-
out exceeding energy needs. Saudi Diet consists of 
high energy density food with more saturated fat, 
sugar, and low complex carbohydrates, dietary fi-
bre, fruit, and vegetables. Food plays an essential 
role in satisfying individuals’ basic needs, although 
overconsumption of food may lead to adverse 
health outcomes. 

People who lose their vision, especially in lat-
er life, face many challenges infood consumption. 
This is because of the limited information available 
to comparefoods’ varieties and make appropriate 
choices de Carvalho et al., [11]. 

Since nutrients are not consumed alone in the 
daily diet, the study of dietary patterns of food con-
sumption offers a solution to disease prevention and 
treatment by addressing the health benefits of the 
complete diet and improving the practicality in pub-
lic education and clinical application, Jacobs and 
Steffen, [12]. 

Among priori-defined dietary pattern approach-
es, also known as ‘diet quality indices’, including 
diet quality index International (DQI-I) and healthy 
eating index (HEI) are known to be cardio-protec-
tive. DQI-I is developed to clarify dietary variations 
among the population; whereas, HEI-2015, the most 
recently updated version is a nutrient density-based 
approach Toft et al., [13]; Schwingshackl and Hoff-
mann [14], Krebs-Smith et al., [15]. 

Lewis et al. [16] , found that people who have 
chronic diseases were more concerned about nu-
tritional label information and more conscious of 
national nutrition recommendations than those who 
did not have chronic diseases. Whereas, Carrillo, 
Varela & Fiszman, [17] reported that consumers 
with adequate nutritional education could take care 
of their diet by choosing healthier foods and pre-
venting nutritional disorders. 

Thereare not many studies regarding food con-
sumption of the visually impaired. To gain more 
insight, westudiedwhethervisual impairment can 
affect nutritional knowledge and food handling 
practices, thus influencing nutritional status and 
diet quality. This study also aimed to evaluate the 
correlation between BMI, nutrition knowledge and 
other socio-demographic parameters, diet quality, 
food handling practices. 

Material and Methods 

Study design: 
A Cross-sectional observational study was de-

signed for the visually impaired female participants. 
Seventy-five participants, aged between 18-35 yrs, 
were selected based on convenience sampling. 
Thirty-five participants were selected from The 
Disability Student Center for Girls, 20 from King 
Saud University and 20 from the students housing 
in the female campus and other disability centres. 
The review board approved the study proposal at 
Applied Medical Science, King Saud University 
during 2021, and personal approval was taken dur-
ing aface-to-face interview. 

The small sample size wasalimitation of the 
study. However, this study’s most important limi-
tation was the lack of a similar study, which could 
be used to compare study methods, strategies, and 
results to add more strength to our study. 

Questionnaire: 
A face-to-face questionnaire was first validated 

by pilot testing carried out withten students to as-
sess the suitability and relevance to the participants’ 
nature and make changes to the questions if any 
to assess demographic characteristics of age mari-
tal status, monthly income, and educational level. 
Anthropometric measurements such as height and 
weight were measured for calculating BMI. A food 
frequency questionnaire (FFQ) was used for evalu- 
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ating the regular consumption of some foods. The 
24-h recall (R24h) method was usedfor a more de-
tailed assessment of short-term food intake of the 
five major food groups; starch & grains, meat & 
beans, dairy products, fruits, and vegetables, along 
with the consumption of mixed dishes, beverages, 
sweets, salt, sugar, and oils. 

Diet quality index-international: 
Diet Quality Index-International (DQI-I) is a 

useful tool to assess the overall dietary pattern and 
provides appropriate nutrition intake recommenda-
tions. It was developed to take in to account both 
undernutrition and overnutrition statuses. DQI-I 
evaluates diet quality in terms of nutritional vari-
ety, adequacy, moderation and balance together. 
Dietary variety scores for diversity in food groups 
and protein sources get 0-20 points. Adequacy score 
for adequate fruits, vegetables, grains intake obtains 
0-40 points. Moderation scores include total fat, 
saturated fat, cholesterol, sodium while empty calo-
rie foods get 0-30 points. The overall balance score 
that includes macronutrient balance and fatty acid 
ratios is 0-10 points. Scores for each component in 
four categories are summed to obtain the final DQI 
score (0-100). A higher DQI- score is considered a 
high-quality diet indicator [18]. 

Nutrients’ Intake: 
Participants’intake of selected nutrients; such 

as macronutrients including carbohydrate, fibre, 
protein and fat; micronutrients including selenium, 
manganese, zinc and vitamins A, C, E, was assessed 
using 24 hr recall and FFQ. Nutritional knowledge 
level towards food consumption was evaluated by 
asking the participants. The knowledge score was 
calculated based on answers and then classified into 
three categories: Low, moderate, and high knowl-
edge level. 

Food handling practices: 
Food handling practices were assessed by ask-

ing questions about shopping, food preparation, de-
livery services and handling. 

Statistics analysis: 
Data were analyzed using (SPSS v.23) program: 

“Statistical Package for Social Sciences”. Descrip-
tive statistics were used for describing the basic fea-
tures of the data, frequencies, percentage, Standard 
deviations, multinomial logistic regression analyses 
were used to examine associations between BMI, 
nutritional knowledge levels and other variables, 
with a significance set at p≤0.05. 

Results 

Socio-economic and health characteristics: 
Table (1) summarizes the socio-demographic 

characteristics of the participants. The current study 
enrolled 75 visually impaired female university stu-
dents, with a mean age of 25.81±7.6. Most partic- 

ipants had a moderate monthly income (64%), and 
88% were single, and 12% married. 78.67% of the 
participants were enrolled for a bachelor degree, 
and the majority did not have any chronic disease 
(85.33%). Regarding anthropometric parameters 
for participants, the mean height, weight and BMI, 
were 156.30±4.32cm, 74.19±25.42kg, 26.57±4.06 
kg/m

2 
 respectively. Also, the distribution of par-

ticipants according to BMI was 20% underweight, 
50.67% normal weight, 25.33% overweight and 4% 
morbidly obese. Most participants (88%) did not 
consume food supplements, and 64% did not exer-
cise daily. Almost half of all participant (57.33%) 
consumed 1-3 cups of water per day. The results 
show a significant correlation between BMI and nu-
trition knowledge levels;there are also insignificant 
correlations between other parameters and BMI and 
Nutrition knowledge. 

Table (1): Socio-economic and health characteristics for par-
ticipants. 

Variables (N=75) 
p-value 

BMI 
Categories 

p-value 
Level of 

knowledge 

Age† 25.81±7.06 0.125 0.791 

Monthly Income: 
Low 15 (20%) 0.098 0.143 
Moderate 48 (64%) 
High 12 (16%) 

Marital status: 
Single 66 (88%) 0.576 0.953 
Married 9 (12%) 

Educational level: 
During bachelor degree 59 (78.67)% 0.098 
Post bachelor 16 (21.33)% 

Self-reported general 
health: 

Healthy didn’t have 
disease 

64 (85.33%) 0.071 –0.003 

Have chronic disease 11 (14.67%) 

Height (cm) † 156.30±4.32 0.827 
Weight (kg) † 74.19±25.42 0.078 
BMI (kg/m

2
) † 26.57±4.06 0.047 

BMI categories: 
Underweight 15 (20.00%) 0.047 
Normal weight 38 (50.67%) 
Over weight 19 (25.33%) 
Morbid obesity 3 (4.00%) 

Consumption of food 
supplements: 

No 66 (88%) 0.652 0.01 
Yes 9 (12%) 

Sports activity: 
Yes 11 (14.67%) 0.804 0.301 
No 48 (64%) 
Sometimes 16 (21.33%) 

Water consumption: 
1-3 cups / day 43 (57.33%) 0.684 0.357 
4-6 cups / day 18 (24.00%) 
7->=8 cups / day 14 (18.67%) 

† Measures expressed as mean standard deviation. 
* Indicates statistical significance (p<0.05). 
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Nutritional Status: 
Diet Quality Index-International (DQI-I): 

According to BMI categories, total score and 
component scores of the diet quality indices for 
all participants are shown in Table (2). The aver-
age score for all participants was 54.12, and the 
normal weight category was the highest (60.62), 
followed by overweight category (52.12), and then 
underweight category (49.61). The average data for 
all participants from the overall food group variety 
with the protein source groupis 18.33; the normal 
weight category had 19.05; overweight had 18.25 
and the underweight 17.69. Moderation score aver-
age was 9.37, with the normal weight categoryscore 
being the highest and the underweight the lowest 
(11.25, and 7.62). The average values for each score 
foradequacy, moderation, and overall balance signif-
icantly correlated with BMI and nutrition knowl-
edge levels. 

Nutrients intake: 
Table (3) illustrates the participants’average 

total intake of macronutrients and selected micro-
nutrients compared to RDA references for USDA 
2015. The average total calorie consumption for all 
participants was 2122.25 Kcal/day with significant 
correlation with nutrition knowledge levels. Carbo-
hydrate consumption was 70% of total calories in-
take, which is the upper limit of the recommended 
intake (55%-77%) that accountsfor 345.68g with 
a significant correlation between BMI and nutri-
tion knowledge levels. As for protein, the average 
consumption was 37.33±53, accounting for 61g, 
which composed 5% of total calories. Total fats, 
saturated and unsaturated fat consumption amount 
to 75.95±29, 14, 20.61±9.70 and 12.12±5.7 respec-
tively. That comprisesa 23.63% significant corre-
lation with nutrition knowledge levels. Fibre con-
sumption was 11.43±3.01g, which equals 5.81% 
of total calories, significantly correlated with BMI 
categories and nutrition knowledge levels. Vitamins 
C, E, A (21.79±8.05, 5.02±2.92, and 698±96 respec-
tively) consumption was lesser than the RDA, and 
only vitamin A significantly correlated with nutri-
tion knowledge levels. Iron, calcium, zinc, sodium,  

selenium and manganese intake were 13±11.02, 
9753±264, 65.82±11.72, 2130±963, 14.63±6.33, 
and 2.64±1.80 respectively, and all minerals con-
sumed were less than RDA except manganese which 
was more than RDA with a non-significant correla-
tion with BMI and nutrition knowledge levels. 

Nutritional knowledge level: 
Nutrition knowledge levels were evaluated 

according to the recommendation of consuming 
healthy diets for Saudi population13.The correla-
tion with BMI was calculated, and six questions 
significantly correlated with BMI levels, with a 
p<_0.05; seen in Table (4). The six questions relat-
ed to appropriate calorie intake for females (2200-
2500 calories per day), intake of meals within the 
day, consumption of added sugars, consumption 
of saturated fats, the vegetable variety in the diet, 
fat-free or low-fat dairy consumption. Four ques-
tions relating to water intake, cholesterol source, 
sodium consumption, and grains consumptionhad a 
non-significant correlation with BMI levels. 

Distribution of participants according to BMI 
categories and nutritional knowledge levels is 
shown in Table (5). Most participants had low nu-
trition knowledge (44%), followed by moderate 
(33.33%) and high knowledge level. The results 
indicate a significant correlation between BMI cate-
gories and Nutrition knowledge levels with p<_0.05. 

Food handling practices: 
The distribution of participants according to 

food handling practices and correlation with BMI 
and nutrition knowledge levels is stated in Table 
6.The majority of the participants (69.33%) were 
shopping for food with someone’s help, 66.67% 
were preparing meals alone, 82.67% did not ask 
about nutrition facts before buying, 84% preferred 
to have a meal with family, 81.33% usedfood deliv-
ery services, and 48% always preferred food deliv-
ery services. The asking about nutrition facts before 
buying significantly correlated with BMI categories 
and nutrition knowledge levels, using meal deliv-
ery services significantly correlated with nutrition 
knowledge levels. 

Table (2): Diet Quality Index-International (DQI-I) and correlation with BMI Categories and nutritional Knowledge levels. 

DQI-I 
N=75 

Average 
Under- 
weight 

Normal 
weight 

Overweight 
& Morbid 

obesity 

p-value 
Between BMI 
categories # 

p-value 
BMI 

Categories 

p-value 
Level of 

knowledge 

Total score (0–100) 54.12 49.61 60.62 52.12 0.0981 0.001* 0.056* 

Component scores: 
Variety (0–20) 18.33 17.69 19.05 18.25 0.652 0.460 0.622 
Adequacy (0–40) 25.42 24.3 27.32 24.64 0.177 0.004* 0.054* 
Moderation (0–30) 9.37 7.62 11.25 9.23 0.262 0.002* 0.483 
Overall balance (0–10) 3.60 1.3 3 6.5 0.846 0.001* 0.012* 

# The significant differences between BMI categories (between groups) for each component. 
* Indicates statistical significance between BMI or Nutritional Knowledge levels. 
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Table (3): Intake of selected nutrients and correlation with BMI Categories and nutrition Knowledge levels. 

Energy & Nutrients Mean t Std. D 
Reference# 

% of total cal. 
p-value 

BMI Categories 
p-value 

Level of knowledge 

Energy (Kcal/day) 2892. 25t433.22 100% 0.471 –0.006* 

Carbohydrate (g) 507. 68t109. 31 70.21% 0.032* 0.041* 

Protein (g) 37.33t53. 61 5.16% 0.844 –0.405 

Fat (g) 75.95t29. 14 23.63% 0.516 0.003* 

SFA (g/d) 20.61t9.70 6.41% 0.050* –0.004* 

USFA (g/d) 12.12t5.7 3.77% 0.189 0.540 

FIBER (g) 11.43t3.01 1.58% 0.052* 0.036* 

Vitamin C (mg/d) 21.79t8.05 <75mg/d 0.507 0.429 

Vitamin E (mg/d) 5.02t2.92 <15mg/d 0.380 0.005* 

Vitamin A (mg/d) 698t96 700mg/d 0.324 0.241 

Iron (mg/d) 13t11.02 18 mg/d 0.231 0.175 

Calcium (mg/d) 9753t264 <1000mg/d 0.030 0.551 

Zink (mg/d) 65.82t11.72 <75mg/d 0.040 0.290 

Sodium (mg/d) 2130t963 2.300 0.088 0.357 

Selenium (µg/d) 14.63t6.33 <55mg/d 0.435 0.427 

Manganese (mg/d) 2.64t1.80 >1.8mg/d 0.108 0.540 

Note: Data presented as mean t standard deviation. 
# References according to the RDA the 2015 Dietary Guidelines USDA. 
* Indicates statistical significance between BMI or Nutritional Knowledge levels. 

Table (4): Correlation between Nutritional Knowledge level and BMI. 

Nutritional Knowledge p-value* 

1- An appropriate calorie for female count 2200-2500 calories per day. 	0.003* 

2- Intake of meals within the day should be not less than three meals. 	0.02* 

3- Consumption of water per day should be less than 2 litres. 	 0.125 

4- All animal food considered a source of cholesterol. 	 0.397 

5- Consumption of added sugars should be less than 10% of calories per day. 	0.042* 

6- Consumption of saturated fats less than 10% of calories per day. 	 0.001* 

7- Consumption of sodium cane more than 2,300 milligrams (mg) per day. 	0.644 

8- The diets should not include a variety of vegetables. 	 0.006* 

9- The diets should include grains, at least half of which are whole grains. 	0.086 

10- The diets should include fat-free or low-fat dairy, including milk, yoghurt, 	0.005* 

cheese, and/or fortified soy beverages. 

* Indicates statistical significance between BMI. 

Table (5): Distribution of participants according to BMI categories and nutritional knowledge levels. 

Level of knowledge 

BMI Categories 
N=75 p- 
N (%) Low Moderate High value 

Knowledge Knowledge Knowledge 

Underweight 15 (20.00%) 7 (21.21%) 3 (12.00%) 5 (29.41%) –0.047 
Normal weight 38 (50.67%) 10 (30.30%) 21 (84.00%) 7 (41.18%) 
Overweight & 22 (29.33%) 16 (48.48%) 1 (4.00%) 5 (29.41%) 

Morbid obesity 

33 (44.00%) 25 (33.33%) 17 (22.67%) 

* Indicates statistical significance between BMI. 
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Table (6): The distribution of participants according to Food 
Handling Practices and correlation with BMI and 
nutrition knowledge levels. 

Food Handling Practices 
(N=75) 
N, % 

p-value 
BMI 

Categories 

p-value 
Level of 

knowledge 

Food Shopping alone 23 (30.67%) 0.303 0.066 
Food Shopping with helping 52 (69.33%) 

Preparing meal alone 50 (66.67%) 0.189 0.0743 
Preparing meals with helping 25 (33.33%) 

Asking for nutrition facts 13 (17.33%) 0.006* 0.005* 
Did not ask nutrition facts 62 (82.67%) 

Having meal alone 12 (16.00%) 0.515 .0647 
Having a meal with family 63 (84.00%) 

Using meal delivery services 61 (81.33%) 0.03* 0.324 
Eating meals in a restaurant 14 (18.67%) 

Preferring food delivery 
services: 

Rarely 9 (12.00%) 0.764 0.051 
Always 36 (48.00%) 
Sometimes 30 (40.00%) 

* Indicates statistical significance between BMI or Nutritional Knowl-
edge levels. 

Discussion 

The current study is the first to evaluate the as-
sociation between BMI, nutrition knowledge levels 
and other socio-demographic parameters, diet qual-
ity, and food handling practices among impaired 
vision female adults. Visually impaired individu-
als are a part of the community, facing difficulties 
to have a good quality of life [19,20]. Studying the 
eating pattern, food handling practices of individu-
als with an impaired vision disability have become 
increasingly prioritized. Diet quality is one of the 
factors that affect their nutrition status. The present 
study evaluated the relationship between BMI as an 
anthropometric indicator for nutritional status and 
quality of diet, nutrients’ intake, food practices and 
nutrition knowledge level. The majority of partici-
pants were healthy and free of disease, while some 
had a chronic disease like diabetes, hypercholes-
terolemia, and asthma. Most chronic diseaseswere 
associated witheating habits, increasing BMI and 
obesity [21]. 

Our results indicate that most of the partici-
pants had normal weight, followed by overweight 
and obese. The vast majority of participants did not 
exercise regularly. They mentioned a lack of edu-
cational resources that provide them with suitable 
sports activity and a shortage of clubs to exercise 
safely. Physical education and rehabilitation pro-
fessionals must pay attention to assessing these 
needs and developing educational sports programs 
customized for the visually impaired. Perkins et al., 
reported that teaching necessary foundational skills  

for movement and sports is important to ensure chil-
dren with visual impairments are involved in physi-
cal education activities later in life [22]. 

The consumption of water among participants 
was less than the recommended daily allowance, 
for an adult, Daily water consumption has been pro-
posed to play a prominent role in the management 
of body weight, and water is known to constitute 
about 70% of body weight [23]. Low water intake 
is one of the leading causes of obesity and related 
problems. 

The diet assessed using Diet quality DQI-I, and 
the intake of selected nutrients indicated that DQI-I 
evaluates diet quality in terms of nutritional vari-
ety, adequacy, moderation, and balance. The total 
dietary score represents nutritional variety, adequa-
cy, moderation and balance together. Diet variety 
score for diversity in food groups, includingprotein 
sources, was 20 points. The average score for di-
etary variety was 18.33, a value, confirmed by to-
tal energy intake from the nutrients representing a 
proportional level of slightly more than 2,200-2,500 
within the permissible limits. Despitethe differ-
ences in body weight and body mass index, there 
were no significant differences among the compo-
nents scores DQI-I. This adequacy score indicates 
adequate fruits, vegetables, grains intake; 40 points 
is the average score for participant lower than the 
moderate value that indicatesa reduction of intake 
of fruits, vegetables, grains which can play a role in 
disease prevention [24]. 

The reduction of participants’ DQI-I total score 
has been imputed to reduce moderation scores, in-
cluding the consumption of total fat, saturated fat, 
cholesterol, and sodium. The empty calorie foods 
get 9.37 less than the total score of 30 points, mean-
ing the high intake energy-rich foods correlates 
significantly with BMI and nutrition knowledge 
levels. This indicates that the participants did not 
have enough information related to the limitation of 
consuming fat-rich foods. Moreover, the nutrients 
intake also confirmed that the consumption of total 
fat represented 23.63% of total energy intake, and 
the acceptable macronutrient distribution ranges 
(AMDR) were 65–70% of the daily calories from 
carbohydrates, 15-25% from fats and 10-25% from 
protein [25]. There is a recent recommendation to 
limit saturated and trans fats also [26]. 

Lastly, overall balance score, which considers 
macronutrient balance and fatty acid ratios, scored 
10 points. In contrast, the average for participants 
is 3.60 and is considered less than the proper per-
centage with significant differences between BMI 
categories and nutrition knowledge level. 

The nutrition knowledge level was assessed 
by using selected information recommended for 
healthy food consumption. The primarycause as-
sociated with BMI was daily calorie intake, meals 
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consumed within a day, consumption of added sug-
ars, saturated fats, various vegetables and fruits, and 
fat-free dairy products. All these foods were con-
sumed inappropriately and can be seen in the results 
of Diet quality index-international. 
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