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Nutrition label is one of the crucial tools that are highly recommended for patients with Type 2 Diabetes Mellitus T2DM. The
aim of this study was to determine the association between food label awareness and their anthropometric and biochemical
parameters. A cross-sectional study was conducted using a questionnaire included information regarding sociodemographic,
anthropometric, and biochemical data. Study participants were recruited from T2DM patients in Diabetes Clinics in Madaba
City and Al-Bashir Hospital in Amman. Results of the study indicated that food label awareness among T2DM patients were
severely low within the score (2 out of 8) among Jordanian T2DM patients. Patients that practicing sports, smoking, having
higher monthly incomes, and having higher educational levels, have shown a significant higher food labelling awareness.
Body mass index (BMI) and females’ waist circumference (WC) negatively correlated with food label awareness, while male
WC was not correlated with food label awareness. Food label awareness was negatively correlated with high HbAlc and FBS
(mean=8.84, 212.85, respectively) among T2DM patients. It was concluded from the study that Poor nutrition awareness be
a barrier to diabetes control, thus the reinforcement of nutrition awareness is beneficial in understanding food labeling and

guiding patients to choose healthier foods.
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Introduction

The importance of the food label is because it con-
tains the ingredients of the product and the nutrients
and percentages of daily values for nutrients it contains
[1]. Food labels supply information about daily values,
calories, and the contents of nutrients involves carbo-
hydrates, fats, saturated fatty acids, proteins, sugars,
sodium, vitamins, and minerals [2]. Food labels contain
useful information about food products and can be con-
sidered as identity cards, therefore food labels allow the
consumer to consciously pick out what to buy and make
a final decision [3]. Food label must be comprehensible
and clear to the consumers because the purpose of the
food label is to increase consumer awareness about the

product, its ingredients, and the nutrients it contains
[1, 4]. Studies found that awareness of food label signifi-
cantly affects dietary practices, especially if the consum-
ers suffer from noncommunicable diseases (NCDs) [5].
Chronic diseases correlated to inadequate and poor
dietary habits are the most crucial challenges of the
modern era [6]. Thus, international organizations en-
courage people to adopt healthy eating habits and use
food labels to choose products that are appropriate for
their health status [5]. Depending on the association
between chronic diseases and poor nutritional habits,
it is needful for chronic disease patients to be aware of
nutrition labels and follow nutritional guidelines [7].
Diabetes Mellitus (DM) is one of the chronic diseas-
es that remains a considerable global health problem
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[8]. Diabetes and metabolic syndrome are nutrition-re-
lated health issues that have a considerable impact on
society [9]. DM is a chronic disease characterized by
either the pancreas not producing sufficient insulin or
the body cannot productively use the insulin it produc-
es [10]. DM is a metabolic disease that is distinguished
by hyperglycemia correlated with modifications in car-
bohydrate, protein, and fat metabolism, all of which
conduct destructive complications for a patient, de-
creasing life expectancy and quality of life [11]. Nearly
half of type 2 diabetics are obese, due to the accumula-
tion of fat that causes insulin resistance, while the oth-
ers have a healthy body mass index (BMI) [12].

The appropriate management of diabetic patients
particularly patients with Type 2 diabetes mellitus
(T2DM), requires appropriate eating habits and a
healthy lifestyle. Awareness of food labels is affected
by nutritional knowledge and health literacy. Aware-
ness is a significant issue to manage T2DM. In Jordan,
Ajlouni et al. [13] reported that the prevalence of T2DM
was 23.7%. Therefore, the aim of the study was to assess
consumer understanding of nutrition labels on dietary
habits among T2DM patients, to examine food label
awareness in T2DM Jordanian patients, to recognize
the influence of the updated food label on T2DM pa-
tients, and to determine the association between food
label awareness and anthropometric, and biochemical
parameters among T2DM patients in Jordan.

Material and methods

Study design and criteria

The present study used a cross-sectional study de-
sign. Participants were patients with T2DM in Diabetes
Clinics in Madaba City and Al-Bashir Hospital in
Amman of the Jordanian Ministry of Health. This study
was conducted in a convenience sample 0f 417 Jordanian
Patients with T2DM. Inclusion criteria require par-
ticipants above the age of 18 years. Exclusion criteria
were implemented for participants under 18 years old
or pregnant and breastfeeding participants. Moreover,
diabetic patients with severe health conditions such as
self-reported cancer, liver disease, and kidney failure
were excluded from the study.

Sample size and sampling techniques

Sample size calculation using the G-Power pro-
gram for calculating the minimal sample size, with a
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95% level of significance (a=0.05) and settings power of
80%, the minimal sample size needed with inferential
statistics used the sample size was 417.

Study site

The study was conducted in Amman city and Mada-
ba city in Jordan. Amman is the capital of Jordan and
located at longitude 35, 56 degrees east, latitude 31, and
56 degrees north. Meanwhile Madaba city is located at
longitude 35, 48 degrees east, latitude 31, and 43 degrees
north.

Data collection

The questionnaire as a data collection tool was de-
signed after defining the research objectives and their
questions related directly to the research problem. A
structured questionnaire was developed based on ques-
tionnaires used in previous studies [14, 15]. The prima-
ry version of the questionnaire was sent to academic
arbitrators who are experienced in the current field
of study from the Department of Nutrition and Food
Technology at Muta’h University to verify the validity
of the study instrument and to manifest their opinions
about the questionnaire items, the suitability. Based
on the agreement of the arbitrators, the questionnaire
was modified and applied. The information about pa-
tients was collected face to face through the question-
naire that included (31) questions and categorized into
four sections. The four sections were: (1) Demographic
characteristics, (2) Anthropometric characteristics,
(3) Biochemical characteristics, (4) Awareness of food
labels.

1. Socio-demographic characteristics

Socio-Demographic data were obtained from pa-
tients’ answers to the questions regarding age, gen-
der, marital status, education level, monthly income,
smoking, practicing sports, and diet.

2. Anthropometric characteristics

The anthropometric characteristics in this part
included questions about weight in kilograms (kg),
height in centimeters (cm), body mass index (BMI), and
waist circumference (WC) in centimeters (cm). Height
was measured with the patient standing without shoes
with a tape measure. The weight of the patient was
measured in light clothing, using a weight scale. BMI
was calculated by dividing the patient weight in kilo-
grams (kg) by the square of the height of the patient in
meters (m). BMI was classified according to the WHO
[16] cut-off points for adults as follows: underweight,
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<18.5 kg/m?, normal weight 18.5-24.9 kg/m?, pre-obesi-
ty 25-29.9 kg/m?, obesity >30 kg/m? WC was measured
at the midpoint between the lower margin of the last
palpable rib and the top of the iliac using flexible but
non-stretchable tape [17]. All anthropometric meas-
urements have been calculated according to the WHO
anthropometric cutoff used to classify WC for men
(</>94 cm) and women (</>80 cm) [18].

3. Biochemical characteristics

All biochemical variables including (fasting blood
sugar (FBS), glycated hemoglobin (HbAlc), total choles-
terol (TC), low-density lipoproteins (LDL), high-densi-
ty lipoproteins (HDL), Triglyceride (TG), iron serum,
ferritin) were measured for patients involved in the
current study. In both diabetes clinics in Madaba and
Al Bashir Hospital in Amman, patient’s examination
information was obtained from Hakeem system of the
Jordanian Ministry of Health, where the patient’s ex-
amination information of each patient separately was
obtained by entering the Hakeem system through the
national number. Hakeem system is one of the elec-
tronic health systemsapplied in Jordan to contribute to
the health care and services of medical sectors by con-
necting public health hospitals all around Jordan [19].

4. Awareness of food labels

The fourth section of the questionnaire was dedi-
cated to determining the consumers’ awareness of nu-
trition facts labels. Therefore, to determine a patient’s
food labeling awareness level, each question includes
two values; a (0) value assigned for a (no) response, and
a (1) value assigned for a (yes) response. The total score
was from eight computed by summing all eight ques-
tions, a higher value indicates a high level of patient
awareness. The question “Do you always buy prepack-
aged food?” was not counted among the total scores;
it did not include vocabulary indicating awareness as
reading or understanding, but it was written within
this section because many prepackaged foods contain
sweeteners that may affect blood sugar.

Data analysis

All data were processed using Excel Microsoft pro-
grams and the statistical package for social science
(SPSS version 28). Descriptive statistics were applied
to describe the demographic characteristics, socioec-
onomic characteristics, anthropometric characteris-
tics, and biochemical measurements of participants.
Frequencies and percentages were used for the cate-
gorical variables, and the continuous variables were
expressed as meanzstandard deviation (SD). For non-
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parametric, Mann-Whitney U test was used for in-
dependent variables having two levels and achieved
homogeneity assumption namely (Gender, Marital
status, Practicing sports, following a certain diet, and
smoking status) while Welch one-way ANOVA test was
used for independent variables having three or more
levels and did not achieve normality and homogeneity
assumptions as well. The significant results were fol-
lowed by Games-Howell test as a post hoc test for fami-
ly pairwise comparisons. Spearman rank correlation p
was applied to measure the relationship between food
label awareness and anthropometric and blood glucose
measurements The Point-biserial was applied to meas-
ure the correlation between food label awareness and
anthropometric measurements of WC for males and
females. A p-value set at <0.05 is considered statically
significant.

Results

The majority of participants were female (65.9%),
married (89.9%), aged group between 39-59 (45.6%),
and with a monthly income category between 100-400
JOD (79.2%). About one-third of the sample had a pri-
mary education level followed by participants with
primary education level (30.9%).The majority of partic-
ipants were not smokers (79.3%) and were not practice
sports (61.8%). The majority of participants had BMI
>30 (57.1%). About three-quarters of male participants
have a WC >94cm, whereas 93.7% of female partici-
pants have a WC >80cm.

Several biochemical investigations have been ob-
tained for T2DM patients. Mean FBS and mean HbAlc
were (212.85mg/dl and 8.84, respectively), indicating
that the patients did not reach the normal range of
FBS and HbAlc. Regarding patients’ lipid profiles, the
mean TC among diabetic patients was 181.94 mg/dl,
which considered within the normal range. The LDL
mean level slightly tended to be high >100 mg/dl and
the HDL mean was found to be 42.05 mg/dl which con-
sidered within acceptable range but not in the desired
level. The mean TG found to be 133.62 mg/dl, which
considered within the normal range. Moreover, the
mean serum iron and mean ferritin were within the
normal ranges.

Results in Table 1 have shown that (66.4%) of pa-
tients did not read the nutritional facts on the prod-
ucts before buying them and (67.7%) did not look at the
nutritional guidelines before making the purchase.
Moreover, more than half of the sample (54.8%) did not
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understand the information displayed on nutritional
labels and (68.2%) of patients didn’t know the meaning
of nutrients on the food label. About (60.4%) of the sam-
ple had buying decisions that didn’t influence by nutri-
tional information on products. In addition, (52.1%)
didn’t believe that food labels can affect positively nu-
tritional awareness. Likewise, a large percentage of
patients did not read food labels on prepackaged items
and did not know to calculate their gramsintake (84.8%
and 97.7% respectively). The mean and the median for
scale score were computed to be (2.48 and 2 out of 8, re-
spectively), indicating that the patients have severely
low awareness levels toward food labeling.

The results in Table 2 revealed that patients per-
forming practicing sports significantly have a higher
food labeling awareness level than those who did not
practicing sports (U=4211.5, p-value=0.002). Likewise,
smoker patients significantly have a higher food la-
beling awareness level than non-smokers (U=2739.0,
p-value=0.002) while neither patients’ gender, marital
status nor following certain diets have shown statis-
tically significant differences in food label awareness
score. Regarding patients’ monthly income, the re-

Table 1: Patients’ food labeling awareness level.

Food labeling awareness
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sults have shown statistically significant differences
with (Welch=9.485, p-value=0.002). The Games-Howell
test has shown that those with an income level of
<100/JOD significantly had a lower mean food labe-
ling awareness score than those earn 100-400JOD/
month (p-value=0.043). Participants with monthly in-
come >400JOD/month were significantly had a higher
mean food labeling awareness score than those earn
<100/JOD and 100-400JOD/month (p-value=0.002,
p-value=0.027 respectively).In the same context, re-
sults of patient’s age have shown a significant differ-
ences in the mean score of awareness (Welch=7.654,
p-value=0.001). Age group 39-59 years old significant-
ly had higher mean of awareness score than those in
the age group 60-80 years old (p-value=0.001), while
no significant Mean difference was detected between
the age group of 18-38 years old with 39-59 years old
and 60-80 years old, (p-value=0.518, and p-value=0.175
respectively). Finally, the diabetic patient’s educa-
tion level has a significant effect on the food labeling
awareness level (Welch=24.360, p-value <0.001) reveal-
ing that those holding University degrees significant-
ly had a higher mean food labeling awareness score

No Yes

Frequency (N) Percentage(%) Frequency(N) Percentage (%)

1. Do you always buy prepackaged food? * 132
2. Do you always read Food Labels on 184
prepackaged food?

3. Do you look at the nutritional 147

guidelines before making the purchase?

4. Do you read the nutritional
information presented on labels before 144
you purchase a product?

5. Do you understand the information

displayed on nutritional labels? =

6. Do you know what the nutrients on

food labels mean? 148

7. Do you know how to calculate your
grams intake according to per serving 212
indicated on a food label?

8. Do your buying decisions influenced by

nutritional information on products? —
9. Dq you believe that Food labels affect 13
nutritional awareness?

Total scale score M+SD

Total scale score MD

60.8% 85 39.2%
84.8% 33 15.2%
67.7% 70 32.3%
66.4% 73 33.6%
54.8% 98 45.2%
68.2% 69 31.8%
97.7% 5 2.3%
60.4% 86 39.6%
52.1% 104 47.9%

2.48+1.52

2 out of 8

Note: * - Not included in the total scale score. M — Mean; SD - Standard deviation; MD - Median.
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Table 2: Food labeling awareness differences based on patients’ sociodemographic characteristics.

Variables Category

Yes

6 X
Practicing sports No

Smoker

. 1
Smoking status Non-smoker

Male

1
Gender Fernale

Married

. 1
Marital status Single

Yes

Follow certain diet!
No

<100
100-400
>400

Monthly income 2

18-38
39-59
60-80

Age groups?

Illiterate
Primary
Secondary
Diploma
University

Education level 2

Mean SD Test value P-value
3.17 2.64 o
2.05 935 4211.5 0.002
3.49 2.63 o
2.92 9.43 2739.0 0.002
2.55 2.49
944 954 5086.5 0.631
2.49 2.54
941 2.30 2094.5 0.852
2.81 2.58
2.16 9.41 5024.5 0.055
0.67 1.21
2.31 2.50 9.485 0.002*
3.49 2.48
2.58 2.36
3.1 2.60 7.654 0.001*
1.71 2.29
0.53 1.46
1.71 2.14
3.04 2.46 24.360 <0.001*
4.17 2.52
4.62 2.01

Note: * - Significant P-value<0.05; ** - Test value of Mann-Whitney !, Welch ANOVA 2.

than (illiterate p-value<0.001, primary (p-value<0.001)
and secondary (p-value=0.039) while did not signifi-
cantly different from college holder (p-value=0.966).
Likewise, those having college-level significantly had
a higher mean food labeling awareness score than (il-
literate p-value<0.001, primary p-value=0.002) but did
not significantly different from secondary level (p-val-
ue=0.352). In the same context, those having a second-
ary educational level significantly had a higher Mean
food labeling awareness score than those (illiterate
p-value<0.001, primary p-value=0.008). Finally, the re-
sult has shown that the primary educational level has
a higher labeling awareness score than the illiterate
p-value=0.011.

Results in Table 3 revealed that the patient’s BMI
and WC in females were negatively correlated with
food awareness level but they were not significant. Fur-
thermore, WC in male was not significantly correlated
with food label awareness. The result in Table 4 re-
vealed that the food labeling awareness score has neg-
atively shown a significant correlated with HbAlc and
FBS (rho=-0.171, p-value=0.012, rho=-0.016, p-val-
ue=0.020 respectively) which indicates when food la-
beling awareness increases the level of HbAlc and FBS
will decrease as well.

154

https://doi.org/10.46389/rjd-2024-1444

Discussion

The present study results revealed that patients
practicing sports significantly have a higher mean=3.17
food labeling awareness level than those who did not
practicing sports mean=2.05 which is statistically sig-
nificant (p-value=0.002). Kollannoor-Samuel et al.
[20] study findings revealed that diabetic patients who
performed above-median physical activity levels were
more likely to use and aware of the nutrition label for
food selection. Evenly, Sajdakowska et al. [21] observed
that the respondents who performed physical activi-
ty had a positive impact on the probability of reading
food labels. On the other hand, the present study re-
sults indicated that smoker patients significantly have
a higher mean=3.49 food labeling awareness level than
non-smokers mean=2.22, which is statistically signifi-
cant (p-value=0.002). Likewise, Lee et al. [22] study find-
ings indicated that the proportions of nutrition label
awareness of diabetic patients participating were high-
er for smokers compared to patients who don’t smoke.

The present study results showed a higher mean
food labeling awareness score and statistically signifi-
cant for those who earn >400JD/month (p=0.002) com-
pared with those with an income level of <100/JOD and
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Table 3: Relationship between food label awareness and anthropometric measurements glucose of the study par-

ticipants (n=417).

Food label awareness
Variables P-value
Correlation test Correlation coefficient value
BMI Spearman rho -0.017 0.808
Male’'s WC Point-biserial 0.114 0.333
Females’ WC Point-biserial -0.012 0.889

100-400/JOD had a lower mean food labeling aware-
ness score, therefore the higher the participants’ in-
come level had higher food labels awareness. Walker
et al. [23] indicated that low-income individuals with
diabetes include the need focus on understanding the
concepts of nutrition labels to improve their disease.
Also, Jauregui et al. [24] study findings revealed that
participants of low household monthly income had low
food labeling awareness and had purchases with low-
er nutritional quality products. On the other side, age
shows statistically significant results revealing that the
age group (39-59 yrs) significantly had a higher mean
food labeling awareness score than those in the age
group (60-80 yrs) while no significant Mean difference
was detected between the age group of (18-38 yrs) with
(39-59 yrs) and (60-80 yrs). Almost similarly, Binobead
et al. [25] study indicated that the age category (31-40)
of participants was statistically significant with their
nutrition knowledge, opinions, and practices regard-
ing food labels. Likewise, findings study by Hassan and
Dimassi [26], revealed that the age category above 55 of
participants reported a lower level of understanding
and use of the food labels contrasted to younger age
groups. Moreover, the present study findings revealed
that those holding University degrees significantly had
a higher mean food labeling awareness score than illit-
erate, primary, and secondary while not significantly
different than college holders. Thus, the higher the ed-
ucation level of the participating patients, the higher
their awareness level of food labels. Likewise, Alshukri
et al. [27] study findings revealed more than half of re-
spondents recognized food labeling as useful informa-
tion and their education level was a bachelor’s or diplo-

ma degree. Furthermore, Aryee et al. [28] corroborated
the present study results, in which their study findings
showed a very high level of awareness of food labels in
a majority highly educated population.

The results in the present study revealed that the
patient’s BMI and WC in females were negatively cor-
related with food awareness level but they were not sta-
tistically significant. However, study of Restrepo [29]
indicated that the awareness of calorie labeling on food
labels is linked with total calories purchased and con-
tributed to a reduction in BMI and reduction of weight
in obese persons. A longitudinal study by Di Onofrio
et al. [30] has taken the same variables as the present
study, in which detailed nutritional information about
how to manage T2DM was given to diabetic patientsin-
volving learning a correct interpretation of food labels
which means elevated awareness of food labels. They
noticed after 9 months an elevated awareness of food
labels was associated with improving of all anthropo-
metric parameters (BMI, WC, and blood pressure) in
the intervention group comparing to the control group.

The result of the present study revealed that the
food labeling awareness score has significantly inverse-
ly correlated with HbAlc and FBS (p=0.012, rho=-0.016,
p=0.020) respectively indicating when food labeling
awareness increases the level of HbAlc and FBS will
decrease as well. Likewise, Kollannoor-Samuel et al.
[31] indicated the key role of food label use in the con-
sumption of higher nutritional quality diets and HbAlc
control among T2DM patients and announced sim-
ple nutritional education intervention for food label
awareness has equipped study participants with the
skills to efficaciously read food labels, choose healthier

Table 4: Relationship between food label awareness and blood glucose of the study participants (n=417).

Variables
Food labeling Rho
awareness P-value

HbAlc FBS
-0.171 -0.160
0.012* 0.020*

Note: * - Significant P-value<0.05; FBS - Fasting blood sugar; HbAlc - Glycated hemoglobin; rho - Spearman Rank

Correlation.

© 2024 The Authors

Romanian Journal of Diabetes, Nutrition and Metabolic Diseases :: www.rjdnmd.org 155


http://www.rjdnmd.org

Al-Shawabkeh AT, Ibrahim MO. Association between awareness of the updated food label and both anthropometric and biochemical measurements

food products, and obtain better glycemic control. Also,
study of Jin et al. [32] pointed out that the participants
who had awareness of using the food label had not high
FBS of about 82.0%. Otherwise, Lee et al. [22] study find-
ings in respect of the awareness of nutrition labels ac-
cording to diabetes-related characteristics announced
that nearly half of diabetic patients participating have
higher awareness and use of nutrition labels and conse-
quently have HbAlc >6.5 and FBS >126.

Conclusion

The results indicated that T2DM patients’ aware-
ness of food labels was very low. The findings of the
present study indicated that T2DM patients are highly
recommended to improve and increase their awareness
regarding food label to elevate their ability in selection
ofhealthier food products and consequently improving
their anthropometric and biochemical measurements.
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