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ORIGINAL ARTICLE

Assessment of nutrition knowledge among university
students: a systematic review

Nawsherwan, Ijaz Ul Hag>**', Qing Tian’, Bilal Ahmed’, Muhammad Nisar®,

Hafiz Muhammad Zubair’, Areeba Yaqoob®, Fatima Majeed®, Jahan Shah®, Amin Ullah’,
Suging Wang'’

"Department of Preventive Medicine, School of Health Sciences, Wuhan University Wuhan 430071, Hubei, China

?Department of Public Health & Nutrition, The University of Haripur, Khyber Pakhtunkhwa, Pakistan

*School of Food Science, Jiangsu Food & Pharmaceutical Science College, Huai’an 223003, Jiangsu Province, China

‘Department of Nutrition and Food Hygiene, Nanjing 211166, Nanjing Medical University, Jiangsu Province, PR. China

*School of Pharmacy, Nanjing Medical University, Nanjing 211166, Jiangsu province, PR China

*Department of Epidemiology and Public Health, Cholistan University of Veterinary and Animal Sciences, Bahawalpur,
Pakistan

"Faculty of Pharmacy, The University of Lahore, Lahore, Pakistan

* Department of Social Medicine and Health Education, School of Public Health, Nanjing Medical University, Jiangsu Pro-
vince, PR. China

° Department of Occupational Medicine and Environmental Health, Nanjing Medical University, Nanjing 211166, Jiangsu
Province, P.R. China

" Nawsherwan and Ijaz Ul Haq contributed equally as first authors.

Abstract. Background: Nutrition knowledge is one of the influential factors which have a significant relation
with chronic diseases and diet quality. This study aimed to conduct a systematic review of nutrition knowledge
assessment among university students. Mezhods: An online article’s search was performed using the PubMed
and Web of Sciences search engines. Articles’ search criterion included nutrition knowledge assessment re-
lated to observational studies among university going students. The article has been presented according
to the PRISMA checklist. STROBE (Strengthening the Reporting of Observational Studies in Epidemiology)
criterion was used for the methodological quality of the included papers. Mann Whitney tests were used for
the comparison. Results: A total of 1470 articles were retrieved, and in-depth 29 English language articles
were selected. The sample size ranges from 63-1037 respondents. Most of the studies didn't report the sam-
pling techniques. The majority of papers (75.9 %) had 50-80 % (category B) STROBE points. There was no
significant difference in articles regarding nutrition knowledge published before and after 2000 (P>0.05).
Conclusion: These studies reveal that over a long period researchers didn’t maintain the quality of work in this
particular area. The STROBE criterion should be strictly followed for observational studies for good quality
work in assessing nutrition knowledge among young population.

Keywords: STROBE; General Nutrition Knowledge Questionnaire; cross-sectional study

Introduction weight [1]. There is a clear link that nutrition knowl-

edge influences food habits, which guarantees the intake

Nutrition-related knowledge is a significant factor of essential nutrients throughout life cycle [2].Nutrition

in promoting healthy eating practices, and as a result, education, either formally or informally, can build knowl-
lead to the maintenance of healthy or appropriate body ~ edge, might be helpful for appropriate dietary intake.
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Nutrition is an essential component of life. The
role of nutrition can be seen in everyday healthcare,
which further shows a clear connection between nu-
trition & diet with health. Poor nutrition often leads
over and undernutrition or, act as risk factors for addi-
tional chronic diseases. Through appropriate nutrition
education, non-communicable diseases like obesity-
related diseases and conditions can be reduced and
managed. For example, diabetes can be well managed
with nutrition education by giving knowledge about
the carbohydrates and the amount to eat consistently
throughout the day. Hypertension can be control or
maintained by educating a patient on the DASH
diet (Dietary Approaches to Stop Hypertension) [3].
Mediterranean diet showed a decrease or prevention
in cardiovascular health, depression, breast cancer,
colorectal cancer, obesity, diabetes, asthma, cognitive
decline, and erectile dysfunction [4].

All the student population irrespective of their
ages must fulfil their appropriate nutrition and physi-
cal activity-based recommendations to improve their
overall health and learning abilities. It is also essential
that college students enhance and maintain healthy
eating and lifestyle habits during their study years as
these habits are likely to be sustained into maturity or
adulthood and have a crucial influence on their overall
health in future [5]. According to researchers, nutri-
tion education increases general nutrition knowledge
and interactive activities in college students, which
further shows the increase of awareness towards good
food choices and an excellent way to modify dietary
habits [6]. Student’s college time is unique and a
critical developmental stage for the establishment of
health-related behavioral patterns, as they gain new
experience and transit from adolescence to adulthood,
and increase independence and personal freedom [7].
As in college life, students are usually busy, while they
also need to manage and balance different activi-
ties. During this crucial stage, many students engage
themselves in unhealthful dietary habits like dieting,
breakfast skipping, meal skipping, and fast food con-
sumption. Also, minimize their physical activity [8].
Students at the college level usually move away from
their family home, spend long hours studying, some-
times take part-time jobs, and pay less attention to
the amount and quality of their food. Their diet may

include energy-packed products, such as chocolate
bars, chocolates, biscuits, as well as fried products or
fast food and tend to use instant meals, which takes
only minutes for preparation[9]. A high load of pres-
sure because of academic activities often interfere with
the dietary habits of the students as well as [10].
College students do not take the recommended
amount of vegetable, fruits, and fiber, and their intake
regarding nutrients like fats, sodium, and sugar become
high [8] which results in unhealthy dietary patterns
and behavioral outcomes [11].These unhealthy eating
habits further lead to non-communicable diseases in
the future. Nutrition knowledge, which is an essen-
tial factor for the selection of a healthy and nutritious
diet [12], may play a pivotal role to reduce this bur-
den of non-communicable diseases. Many studies have
been conducted to evaluate the nutrition knowledge
among students around the globe. The current system-
atic review was aimed to qualitative assess the nutri-
tion knowledge among university students. PRISMA
checklist has been followed for the presentation.

Methods

A literature search was performed by the authors
from the database “PubMed” and “Web of Sciences”
in February 2019. PRISMA guidelines were followed
for this systematic review. PRISMA checklist has been
given in Supplementary Table 1.

Strategy for selection of articles

The keywords used to find the articles were “Nu-
trition knowledge, students or college students or
university students,” “Nutrition-related knowledge,
college students or university students.” According to
the characteristics of the database, the search strategy
was organized.

Inclusion and exclusion criterion

Only studies investigating nutrition knowledge
in young population of colleges published in English
were included in the study. Studies were retrieved with
any number of sample size, study design, and gender.
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Figure 1. PRISMA Flow chart

Eligibility criteria included an assessment of nutrition
knowledge in university students. The authors from
the initial search reviewed titles and abstracts of the
articles and determined the eligibility of the articles
to the next step. The full text was downloaded for the
articles which were initially screened and selected ac-
cording to the inclusion criterion (PRISMA Figure 1
Flow chart).

Quality assessment

The authors used STROBE (Strengthening the
Reporting of Observational Studies in Epidemiol-
ogy) standards for the quality assessment. Each article
received a score range from 0 to 22 according to the
earlier described STROBE scoring. Three categories
were made according to the criterion by [13] Category
A - study meets > 80% of the STROBE criteria;
Category B — study meets 50-80% of the STROBE

criteria; and Category C — study meets less than 50%
of the STROBE criteria.

Statistical analysis

Data were analyzed using IBM SPSS Statistics,
Version 22.0 (IBM Corp, Armonk, NY, USA) and
expressed as median and percentages. Prism 6.0 was
used for illustrations. Non-parametric tests (Mann
Whitney tests) were used for the comparison of the
paper published before and after 2000, according to
the STROBE points. A two-tail P<0.05 was consid-
ered significant.

Results

A total of 1470 articles were retrieved from the
literature. Following the analysis and screening of
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articles by titles, abstracts, and exclusion criteria, 29
studies were selected for this study, as presented in
Figure 1. Seven studies were published before 2000.

Study locations, sample size, and sampling techniques

In total of 29 studies, nine studies were conducted
in the US, 4 in the UK, 2 in China, 2 in Kuwait, and
the rest in the other countries. The range of sample
sizes varies from 63 to 1037. Overall, 20 studies didn’t
mention the sampling techniques, which include six
studies published before 2000 out of 7 studies. Six
studies used convenience sampling techniques, while
the rest used other sampling methods.

Targeted Population

Most of the studies targeted the young population
from universities. In the reviewed articles, four studies
focused on clinical medicine students, two studies tar-
geted nursing students, two studies targeted pharmacy
students, and three studies were having participants
from nutrition or dietetic and the rest of the studies
target general students.

Study design

In the total reviewed article, 15 studies used a
cross-sectional study design, four studies were valida-
tion studies about assessing and validating the nutri-
tion knowledge assessment tool, and ten studies didn't
mention the study design (Table 1). Any of the earlier
published studies, i.e. before 2000, didn’t mention the
study design in the article.

Nutrition assessment tools

Out of 29 reviewed studies, the researcher in the
eight studies specifically designed the nutrition as-
sessment questionnaire by themselves, in which four
studies validated their questionnaire while the other
four didn’t validate their assessment tool (Table 1).
Most of the studies that designed their survey were
published before 2000. The questionnaire was based

on fundamental knowledge regarding nutrition, food

groups’ knowledge, portion sizes, macronutrients,
and micronutrients related knowledge, nutritional
status, and disease management. The majority of the
conducted studies (21 articles) followed earlier stud-
ies and adopted or followed their assessment tool
as their assessment tool (Table 2). Many studies
used the General nutrition knowledge questionnaire
(GNKQ) [14] directly or in modified form accord-
ing to their locality [15-20]. The GNKQ usually con-
sists of four sections: expert recommendations of food
group, nutrition-related knowledge, food choice, and
diet-disease relationship.

Contents of the articles

The contents inside of most of the reviewed arti-
cles were mentioned. Some articles published before
2000 either have no [21-23]or not appropriate [24,
25]abstracts. The objectives of all cited articles were
specific and appropriate. The majority of the article’s
introduction was having enough scientific evidence.
Moreover, the included articles have a good method-
ology, results in interpretation and discussion. Some
articles were lack of limitations[10, 16, 21, 23, 24,
26-33].

Quality of articles

The quality assessment of articles, according to
the STROBE criterion, has been presented in Table 3.
The range of strobe points was 5.5-17.13. The cross-
section study design checklist was used in this study.
According to the STROBE classification, seven stud-
ies (24.1 %) were found in category C while 22 studies
(75.9 %) were found in Category B. No study was ob-
served in category A. The median score for the paper
published before 2000 was 12.7 while after 2000 was
12.8, with no significant difference (Figure 2).

Discussion
In this review article, we qualitative assess

nutrition knowledge, specifically in university stu-
dents. Systematically, this article stated that the
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Table 3. Classification of articles according to STROBE criterion

References STROBE points Percentages Categories
Phillips, M. G. 1971 [21] 12.2 55.5 B
Pietz et al. 1980 [24] 12.7 57.7 B
Allard and Mongeon 1982 [26] 15.23 69.2 B
Brett et al. 1986 [25] 55 25.0 C
Cotugna and Vickery, 1994 [22] 7.2 32.7 C
Hamm et al. 1995 [23] 12.7 57.7 B
Hu et al. 1997 [39] 13.9 63.2 B
Thomas et al. 2006 [40] 8.9 40.5 C
Kolodinsky et al. 2007[41] 14.43 65.6 B
Kresic et al. 2009 [15] 14.4 65.5 B
Jesseri et al. 2010 [27] 17.13 77.9 B
El-Sabban and Badr 2011 [32] 15.93 72.4 B
Shah et al. 2011 [33] 10.43 47.4 C
Alsaffar, A. A. 2012 [16] 10.73 48.8 C
Buxton and Davies 2013 [42] 15.43 70.1 B
Chepulis and Mearns 2015 [30] 9.03 41.0 B
Bernardes Spexoto et al. 2015 [31] 13.1 59.5 B
Yahia et al. 2016 [43] 15.43 70.1 B
Yahia et al. 2016 [17] 16.6 75.5 B
Zaborowicz et al. 2016 [10] 7.0 31.8 C
Kliemann et al. [18] 12.5 56.8 B
Hargrove et al. [44] 11.03 50.1 B
Bottcher et al. 2017 [19] 12.4 56.4 B
Hanna et al. [20] 12.03 54.7 B
Abebe et al. 2017 [28] 16.1 73.2 B
El-Ahmady and W1-Wakeel 2017 [29] 8.2 37.3 C
Erdenebileg et al. 2018 [45] 12.03 54.7 B
Ul Hagq et al. 2018 [12] 16.1 73.2 B
Alkaed et al. 2018 [46] 13.73 62.4 B

nutritional knowledge in students was started in the
era of the 1970s and still researchers are investigat-
ing the nutrition knowledge level of students around
the globe.

Nutrition knowledge is necessary for the well-
being of individuals. Nutritional knowledge might
influence and improve nutritional status and can also
lead to good dietary attitudes and practices [12]. Bet-
ter practices and good quality of the diet can only be

attained by high nutrition knowledge [34]. As in lit-
erature, it has been showed that university students fail
to reach dietary recommendation [35], which might
be because of nutrition knowledge. Therefore, it is es-
sential to measure nutritional knowledge in this popu-
lation, as this population will practically build up the
whole nation. This systematic article reviewed the lit-
erature and analyzed the contents and quality of the
reported articles.
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Figure 2. Comparison of STROBE scores between papers published before and after 2000. Seven studies before 2000 and 22 studies

after 2000. Mann-Whitney test was used for comparison.

Enough sample size is the main representative-
ness of a study population and a component of exter-
nal validity [36]. All the studies in this review stated
their sample sizes, but very few studies reported the
response rate. But the majority of the studies didn’t
mention the sampling techniques used in their stud-
ies. Some articles used convenience sampling tech-
niques for selecting samples while other methods were
non-probabilistic sampling technique [31], stratified
sampling techniques [28], non-probability purposive
sampling strategy [33] and systematic sampling [26].

In the reported articles in this review, most of the
authors used just simple statistical tests as an analytical
tool. Very few articles mentioned complex analysis like
logistic regression, which can control confounding fac-
tors and find the original association of the nutritional
knowledge with the outcome variables.

The nutrition assessment tools used in all stud-
ies varied from each other. Many studies used GNKQ
as a standard questionnaire. The content in the assess-
ment tools in other studies was different from other
studies, which focused on basics nutrition to complex
nutrition. There were many limitations in the reported

studies based on nutrition knowledge. Many studies
were lack of the validation of the assessment instru-
ments. As in literature, it has been shown that to have
confidence in the results of an investigation; the re-
searchers must assure that the assessment tool must
both be reliable and validated [37]. In our results, we
found many articles where the author didn’t validate
their instruments.

STROBE criterion has been strongly recom-
mended to the researchers for the evaluation of the
quality of observational study designs, i.e., case-control,
cross-sectional and cohort study design[38]. The
cross-sectional STROBE criterion was used for this
study. In this study, we also reported validation studies
and studies that didn’t mention their study design. The
included validation studies were cross-sectionally vali-
dated. The studies which did not mention their study
design were also cross-sectionally investigated. Most
of the articles (75.9 %) lied in the B category (50-80 %
STROBE scores). We also found that there was no
difference between the scores of articles published be-
fore and after 2000, which means that over the period
most of the studies didn’t focus on the quality of their
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work. To do quality work, the researcher should follow
the strobe criterion in observational studies.

This study was quite comprehensive, but having
limitations as well. We used two searching engine, i.e.,
PubMed and Web of Sciences which maynot cover all
the articles of our area of interest. It is also possible
that during searching and handling, we might skipped
some of the relevant articles.

Conclusion

In conclusion, we found that majority of the stud-
ies regarding the assessment of nutritional knowledge
in university students used validated tools. Their tools
were different, and many of them used the GNKQ as a
standard. All of them reported their sample size. Some
were lack of sampling methods. The majority of stud-
ies had a clear methodology, results, and discussion.
But some didn’t indicate the limitation. In the future,
we suggest that for a better quality of the study, the
STROBE criterion should be followed strictly by the

researchers.
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