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Food safety is vital to human beings as well as to the food industry. Therefore, knowledge and hygiene practice of food safety among
food handlers are particularly important. Evaluation of food safety knowledge and hygienic practices among 18 restaurants in three
different regions (i.e., districts) in the Governorate of Muscat was performed. In order to determine the quality level of restaurants,
grouping (i.e., Region 1, Region 2, and Region 3; e.g., Group I, Group II, and Group III) was adopted from the regulations and
assigned by the municipality based on the number of complaints against the restaurants. A questionnaire was designed to assess
the knowledge of hygiene, food poisoning, food handling, cooking, and local regulations/rules of the food handlers in selected
restaurants. The food handlers in the Region 1 restaurants showed significantly higher (p < 0:05) overall knowledge (58.6%) in
food safety as compared to Region 2 (52.1%) and Region 3 (53.2%). Overall knowledge of food handlers in Group I restaurants
was significantly higher (p < 0:05) (64.4%) as compared to Group II (53.1%) and Group III (48.1%). The hygiene practices in
Group I restaurants were significantly higher (p < 0:05) than those in Groups II and III. A small but significant inverse
association (r2 = −0:38) between total knowledge scores and hygiene practices was found. In conclusion, higher knowledge in
the field is associated with better hygiene practices, and these are more likely to prevent food poisoning originating from
restaurants. We recommend implementing specialized education courses and workshops for the food handlers as a requirement
before embarking on service to decrease the risks of foodborne diseases.

1. Introduction

Food poisoning is considered as one of the most food-related
disease that takes lives, hospitalizes people, and loses many
communities incomes. The burden of this problem varies
and could affect all population in the developed and develop-
ing countries. For example, among 600 million of foodborne
diseases reported worldwide in 2010, 550 million of the cases
were caused by the common bacterial pathogens such as
Campylobacter spp., Vibrio cholerae, Shigella spp., entero-
pathogenic Escherichia coli, and enterohaemorrhagic Escher-
ichia coli [1]. Irrespective of the types of causative agents of
foodborne diseases, denying the access of the causative agent,
increasing the food safety knowledge of the food handlers,

and implementing good hygienic practices remain the most
effective strategies to control and minimize the burdens of
foodborne diseases in any community. In fact, restaurants
have been commonly found as important places for micro-
bial pathogens access to the food, which could cause food
poisoning outbreaks.

Therefore, in many food poisoning outbreaks in the
developed counties, restaurants have received special interest
among other possible access for pathogens and were widely
found to be associated with many poisoning outbreaks in
many developed countries [2–5]. However, since the food
poisoning outbreaks are not medically and microbiologically
investigated in many developing counties, the role of the res-
taurants as an access of causative pathogens remains unclear.
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The impact of food safety knowledge among food handlers to
minimize the risks of foodborne diseases was evaluated in
some studies [6, 7]. For instance, in South Africa, attendance
of food safety course was found to have a significant effect on
some practices, such as wearing gloves and washing hands
[6].

Many food poisoning outbreaks were attributed by unhy-
gienic practices in different countries, such as Italy, China,
and United Sates of America [8–10]. For instance, the first
Salmonella enterica subspecies enterica serovar Berta food
poisoning outbreak in Italy was explained by poor hygienic
practices in the kitchen and food preparation areas [8]. The
hygiene status in the restaurants and in food handling ser-
vices was evaluated by enumeration of the typical contamina-
tion and hygiene indicator, namely, Enterobacteriaceae, in
some studies [11–13]. In fact, Enterobacteriaceae count of 4
log CFU/g or higher in foods such as sashimi was considered
as unsatisfactory level [13].

[14] presented a cross-sectional study on the determi-
nants of food hygiene knowledge among youths in premier
university based in Kuala Lumpur city, Malaysia. As in any
community, some food poisoning outbreaks were reported
in Oman [1, 15]. These outbreaks occurred in different food
service areas such as restaurants and parties. Despite the con-
cerned numbers of outbreaks, which occasionally occur espe-
cially during summer, information related to food safety
knowledge among the food handlers and food hygiene prac-
tices in food service premises is limited in Oman. Therefore,
this study is aimed at evaluating the level of food safety
knowledge among the food handlers and the hygienic status
in some restaurants in order to elucidate the role of possible
factors involved in food poisoning outbreaks in Oman as well
as at evaluating the safe food handling status in the food pre-
mises such as restaurants.

2. Materials and Methods

2.1. Questionnaire Design for Assessing Knowledge. A ques-
tionnaire was developed based on previous studies [15–20].
Some questions were based on food safety standards of Food
and Agriculture Organization (FAO), World Health Organi-
zation (WHO), and International Organization for Standard-
ization (ISO) [21, 22]. The questionnaire composed of two
sections: demographic characteristics and knowledge in dif-
ferent parameters (hygiene, food poisoning, food handling,
cooking, and knowledge in municipality rules including food
safety and hygiene practices). The knowledge questions had
different response options: “Yes/No,” “true/false,” “multiple
choices,” and “short answers.” The questionnaire was devel-
oped in English then was translated into Arabic, Urdu, and
Hindi. For knowledge questions, each correct answer was
given 1 point, while incorrect responses, do not know, and
unanswered questions were given 0 point following the pro-
cedure of [23]. The scores were normalized as percentage.
Knowledge scores below 50% were categorized as poor
knowledge.

2.2. Restaurants and Samples.Data was collected from Febru-
ary to July 2016. In total, the study included 18 restaurants

from 3 regions in the Governorate of Muscat, Oman (i.e.,
Region 1, Region 2, and Region 3). Restaurants were classi-
fied into two groups. The first classification was performed
based on geographical locations, and it is denoted by Regions
1, 2, and 3. The second classification was based on the num-
ber of complaints issued by Muscat Municipality, and these
were considered as Group I (i.e., low complaints), Group II
(i.e., medium complaints), and Group III (i.e., high com-
plaints) as categorized from the record of the Muscat Munic-
ipality. Total 54 food handlers responded to the
questionnaire. The questionnaire was self-administered,
and it took about 20-30 minutes to complete. Two restau-
rants were visited per week, and three food handlers were
selected from each restaurant.

In order to determine hygienic practice among food han-
dlers, a total 162 swab samples (54 food handlers’ hand, 54
chopping boards, and 54 knives) were collected 20 minutes
before food preparation. During the process of swabbing,
the hygienic procedure was maintained using gloves, masks,
sanitizers, and sterilizing aluminum. Swab samples were col-
lected as per the procedures of [18, 22, 24, 25]. The swab sam-
ples were immediately kept in a cool box with crushed ice
that was used to maintain the box temperature close to 0°C
(1-5°C). After swab collection, the cool boxes were sent to
the laboratory within 2-4 hours as per the method of [26].
Muscat Municipality provided assistance in relation to the
information on statistical data and municipality regulations.

2.3. Bacterial Enumeration. Total Aerobic Bacterial Count
(TABC) and Enterobacteriaceae (ENT) were enumerated on
Standard Plate Count Agar (SPCA) and Violet Red Bile Glu-
cose Agar (VRBGA), respectively. Agar plates were incubated
for 24 hours at 37°C following the procedures of previous
studies [18, 24, 27, 28]. Bacterial counts were reported as
log10 cfu/cm

2.

2.4. Statistical Analyses. The statistical analysis of data was
performed using the correlation and regression analysis.
Data was analyzed by SPSS version 20. Findings with a p
value < 0.05 were considered statistically significant. Fre-
quencies, percentage, and mean were applied to describe
the characteristic of the respondents and hygienic practices.
One-way ANOVA was applied to assess differences in
knowledge and hygiene practices within regions and groups.
Post hoc multiple comparisons within groups were assessed
by Fisher’s Least Significant Difference (LSD). Pearson’s cor-
relation was used to test the association between food han-
dler’s knowledge scores and hygiene practices.

3. Results and Discussion

3.1. Food Handlers’ Knowledge

3.1.1. Food Handlers’ Knowledge. Table 1 illustrates the
demographic characteristics of 54 food handlers from the
18 restaurants under study. Our results showed that 54 food
handlers washed their hands after using the toilet, in accor-
dance with those of [29] who reported that 95% of the food
handlers in restaurants in Vienna washed their hand after
using the toilet. This could be due to the compliance of food
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handlers to the rules set by the companies in relation to
enforcing or emphasizing washing hand after using toilet in
both countries. In addition, regular training attended by food
handlers could have influenced their adherence to the above
rules. Most of food handlers in our study wore gloves (81.5%)
and did not wear rings and accessories (96.3%) while cook-
ing. These findings are in accordance with those of [20],
who observed that food handlers in campus restaurants, in
a Malaysian university, wore gloves, covered mouth, and
did not wear jewelry during food preparation.

Most of food handlers (70.4%) did not have an idea about
Good Manufacturing Practice (GMP) and Hazard Analysis
Critical Control Point (HACCP) due to lack of formal train-
ing (Table 2). However, only 24.6% of the participants
showed knowledge on the ppm levels of chlorine (Table 2),
which must be used within 100-200 ppm in washing vegeta-
bles [30]. About 50% of the food handlers are smokers; how-
ever, 80.1% of them reported never smoking inside the
preparation areas. As smoking is banned in the preparation
area according to the WHO guidelines [22], the remaining
(20%) of those reported, smoking could be a possible risk fac-
tor for the safety. The incidence of smoking in the prepara-
tion areas in the current study was similar to that reported

by [31], who observed that 16.1% of the food handlers
smoked in food preparation areas in Saudi Arabia.

Figure 1 illustrates the percentage of knowledge in food
safety and hygiene among food handlers working in the dif-
ferent regions in Muscat Government (i.e., Region 1, Region
2, and Region 3). LSD multiple comparison results showed
that Region 3 had significantly (p < 0:05) lower mean knowl-
edge (49.0%) in hygiene than Regions 1 and 2. As suggested
by [23], such a level of knowledge is considered poor since
it is lower than 50.0%. Similarly, [32] observed a low level
of hygiene knowledge (43.4%) when 47.8% of their staff did
not get enough training on food safety and hygiene. There
was not a significant difference between the food handlers’
knowledge in Regions 1 (58.5%) and 2 (55.6%) (p > 0:05) as
evaluated by Fisher’s LSD. The poor knowledge of food han-
dlers in Region 3 could be linked to the large number of com-
plaints it received due to a variety of violations. Furthermore,
8.6% of food handlers had less than secondary school, and
50% of them had secondary school, and they had lack of
knowledge on food hygiene parameter in Region 3.

Food handlers in the three regions had relatively good
knowledge of food poisoning, food handling, and of the
municipality rules (i.e., scores ≥ 50:0%). However, food han-
dlers in Region 2 had significantly (p < 0:05) lower level of
knowledge than those in Region 1 in terms of food poisoning,
municipality rules on food safety, hygiene practices, and the
availability of labor card in the restaurants (Figure 1). There
was no significant difference with Region 3 (p > 0:05)
(Figure 1). Moreover, there was no significant difference in
the level of knowledge of food handling among the different
regions (p > 0:05), which could have been influenced by the
level of education among the participants where majority
attained secondary school or less (Table 1). In the literature,
[33] observed knowledge level of 40.0% in the food prepara-
tion and handling, while [31] observed 65.8% of knowledge
of food poisoning domain which is supported by the fact that
their staff were excellent in practices towards cross contami-
nation and personal hygiene.

Food handlers in Region 2 had significantly (p < 0:05)
higher level of knowledge of safe cooking (37.8%) than their
counterparts in Region 1 (58.1%) and Region 3 (50.5%)
(Figure 1). Similarly, [32] observed that knowledge of safe
cooking was 45.5% in their study due to a lack of knowledge
about the basics of food hygiene. However, we found a signif-
icant difference (p < 0:05) in the level of food handler’s
knowledge on cooking (e.g., cooking temperature and time
and cooling methods) between Region 1 and Region 3.

Table 1: Personal information of the food handlers including age,
gender, educational level, and experience (n = 54).

Characteristics of the food handlers %

Age

21-30 44.4

31-40 46.3

41-50 3.7

>50 5.6

Gender

Female 3.7

Male 96.3

Education level

Below secondary school 8.6

Secondary 50.0

Postsecondary 7.5

Courses and training attended

None 79.6

HACCP 9.2

Food safety 16.7

Hygiene and sanitation program 9.2

Years of experience in food handling

1-5 58.5

6–12 32.5

20-28 9.0

Responsibility in the restaurant

Chef 4.4

Cooking and meal preparation 82.6

Serving 26.1

Table 2: Food handlers’ knowledge.

Food handlers’ knowledge %

Training course 70.4

HACCP & GMP

Food handling

ppm levels of chlorine 24.6

Food handler’s habits

Smoking 80 not smoke
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Overall, the food handlers in Region 1 had significantly
higher score (58.6%) on food safety compared to Region 2
(52.1%) and Region 3 (53.2%) (p < 0:05). The food handlers
in Region 1 had more working experience (i.e., 20-28 years)
as compared to Region 2 and Region 3; thus, it could be
another reason of better performance.

3.1.2. Knowledge Based on Groups of the Restaurants. Figure 2
illustrates that food handlers in Group I (low complaints)
had significantly higher level of knowledge (hygiene 64.3%,
food poisoning 68.1%, and cooking 58.1%) than the other
two groups. However, there was no significant difference in
knowledge between the food handlers in Groups II and III
considering hygiene, cooking, food handling, and their
knowledge in municipality rules on food safety, hygiene prac-
tices, and the availability of labor card in the restaurants
(p > 0:05) (Figure 2). However, there was a significant differ-
ence between the food handlers’ knowledge in Group II and
Group III considering food poisoning (p < 0:05). Overall
knowledge for Group I was considered good as compared
to the other groups since it was more than 50.0% as suggested
by [23]. However, food handlers in Group III possessed poor
knowledge considering all parameters except their knowl-
edge on the municipality rules. Low average score of the food
handlers in Group III could be the reason of the large number
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Figure 1: Food safety and hygiene knowledge of food handlers in restaurants among different regions in Muscat (different letters show
significant difference, p < 0:05). ∗KMR: knowledge of the municipality rules.
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difference, p < 0:05). ∗KMR: knowledge of the municipality rules.

Table 3: Microbial quality in restaurants among regions based on
Total Aerobic Bacterial Count (log cfu/cm2).

Samples/region Region 1 Region 2 Region 3

Food handler 2:7a ± 0:7 2:5a ± 0:9 2:8a ± 0:6

Chopping board 2:7a ± 0:6 2:7a ± 0:9 3:0b ± 0:8

Knife 2:1a ± 0:9 2:1a ± 1:1 2:9b ± 0:7

Different letters in row show significant difference (p < 0:05) as analyzed by
Fisher’s LSD.
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of complaints it received. It was mentioned by the municipal-
ity that they made more visits to the Group III. Similarly, [18]
observed that food handlers had poor knowledge on food
poisoning (42.6%) and safe storage (i.e., food handling)
(47.2%) and cooking (49.0%) as in Group III in the current
study.

Food handlers in the Group I had significantly higher
level of knowledge on food handling (65.3%) as compared
to the Group III (47.2%). Oppositely, [33] observed poor
knowledge level of 40.0% on the food preparation and han-
dling. In addition, there was no a significant difference
(p > 0:05) among groups considering knowledge of the
municipality rules because most of them received the same
information and rules from the municipality. The reasons
for higher scores of the food handlers in Group I could be
due to that 33.4% of food handlers had postsecondary educa-
tion compared to Group II (11.1%) and Group III (0%). In
addition, 15.6% of food handlers in the Group I attended
more training courses on food safety and hygiene on
HACCP, compared to the other groups. Moreover, food han-
dlers in Group I were fluent in English, and their activities
were constantly monitored by a specific Person in Charge
(PIC). Similarly, [18] observed that food handlers in food
premises possessed more knowledge in hygiene (79.9%) as
compared to other parameters. The reasons for their higher
value in hygiene knowledge as compared to this study could
be due to their communication skills (i.e., English) and their
experience. They reported that food handlers with less than
10-year experience had an average score of 61.5% compared
to those with more than 10 years (65.8%). In addition, food
handlers who received training had better food safety infor-
mation than those who did not get training. However, most
of the food handlers in Group III were poor in English skill
(83.3%) and had low training in the food handling (79.6%).

3.2. Hygiene Practices

3.2.1. Hygiene Practices in Different Regions. Table 3 shows
that the hygiene practices, based on the microbial quality
and handling, in Region 3 were significantly lower (p < 0:05
) than the hygiene practices in Regions 2 and 1 restaurants.
The reasons for low hygiene practices in Region 3 could be
due to low level of education and insufficient knowledge of
food handlers in food safety as compared to the Regions 2
and 1. For example, the level of food handlers’ knowledge
score on food safety was 52.1% in Region 3 as compared to
58.6 and 53.2% for Region 1 and Region 3, respectively.

Regions 1 and 2 showed a higher hygienic status than
Region 3, which could be due to the significant difference in
knowledge of hygiene among the regions as shown in
Figure 1. It was observed, from the field, that the restaurants
in Region 3 used unclean cleaning sponge as compared to
other regions. Moreover, for all regions, TABC for all catego-
ries of contaminations (i.e., food handlers, chopping boards,
and knives) was above the standard 2.0 log cfu/cm2 recom-
mendation by WHO [22]. In Region 1 and Region 2, micro-
bial loads of knives and chopping boards were significantly
lower (TABC) (i.e., 2.1 log cfu/cm2 and 2.7 log cfu/cm2) than
knives (i.e., 2.9 log cfu/cm2) and chopping boards (3.0 log
cfu/cm2) in Region 3 (p < 0:05). Similarly, [27] reported
higher TABC of the hands of food handlers in the delicates-
sen than the standard 2 log cfu/cm2. The authors attributed
the findings to an increased handling of high-risk foods. In
contrast, [34] reported, for restaurants in Italy, lower TABC
for hands and food contact surfaces (i.e., knives and cutting
boards) than the standard of 2.0 log cfu/cm2 [22]. They
pointed that their staff had frequently attended health educa-
tion courses. Some plausible reasons for the high microbial
(TABC) load in Region 3 in our study are poor standards
and malpractices such as the use of the same chopping board
for both vegetables and chicken (2.0% of food handlers) and
improper hand washing (66.7% of the food handlers). It is
clear from the results that restaurants in Region 2 had the
lowest microbial loads due to higher knowledge of food han-
dlers in the food poisoning, cooking, and knowledge of the
municipality rules.

Table 4 illustrates the hygiene practices among restau-
rants in different regions, based on sources of cross contam-
ination. Results showed that ENT counts of food handlers
(1.7 log cfu/cm2), chopping boards (1.4 log cfu/cm2), and
knives (1.7 log cfu/cm2) in Region 3 restaurants were signif-
icantly higher than those in Region 1 and Region 2
(p < 0:05), which suggests of a poor hygiene practices. There

Table 4: Hygiene practices and cross contamination in restaurants
among regions based on Enterobacteriaceae (log cfu/cm2).

Samples/region Region 1 Region 2 Region 3

Food handlers 1:0a ± 0:8 1:0a ± 1:2 1:7b ± 1:1

Chopping board 1:0a ± 1:1 1:2a ± 1:2 1:4a ± 1:2

Knife 1:0a ± 1:0 1:0a ± 0:8 1:7b ± 1:4

Different letters in row show significant difference (p < 0:05) as analyzed by
Fisher’s LSD.

Table 5: Hygiene practices and microbial quality in restaurants
among groups based on Total Aerobic Bacterial Count (log
cfu/cm2).

Samples/group Group I Group II Group III

Food handler 2:3b ± 0:7 2:7a ± 0:7 3:0a ± 0:7

Chopping board 2:3b ± 0:8 2:9a ± 0:6 3:2a ± 0:7

Knife 1:8b ± 1:1 2:7a ± 1:0 2:5a ± 0:7

Different letters in row show significant difference (p < 0:05) as analyzed by
Fisher’s LSD.

Table 6: Hygiene practices and cross contamination in restaurants
among groups based on Enterobacteriaceae (log cfu/cm2).

Samples/group Group I Group II Group III

Food handlers ND 1:4a ± 1:2 1:8b ± 1:2

Chopping board ND 2:1a ± 1:2 1:2b ± 1:1

Knife ND 1:9a ± 0:8 1:1b ± 1:4

Different letters in row show significant difference (p < 0:05) as analyzed by
Fisher’s LSD. ND: not detectable.
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was no significant difference between Region 2 and Region 1
(p > 0:05). The reasons for low hygiene practices in Region 3
could be due to the low education level and insufficient food
safety knowledge of food handlers as compared to the Region
2 and Region 1. In Region 3, ENT counts, for all categories of
contamination, were higher than the recommended standard
of 0-1.3 log cfu/cm2 [22]. ENT counts for Region 2 and
Region 1, for all categories of contamination, were within
the recommended standard. Moreover, [26] reported that
restaurants in Iowa State had significantly low (p < 0:05)
hygiene practices, since ENT count on the cutting boards
was found to be 3.0 log cfu/cm2 as compared to standard 0-
1.3 log cfu/cm2 [22]. The ENT load in the current study
was lower than that was found by [26] but higher than that
by [35]. Similarly, [34] observed high hygiene standard in
the restaurants in Italy considering ENT for cross contami-
nation (i.e., hand and food contact surface: 0-1 log cfu/cm2).

3.2.2. Hygienic Practices among Different Groups of
Restaurants. Table 5 illustrates that the hygiene practices in
Group I restaurant (i.e., TABC count: food handlers’ hands,
2.3 log cfu/cm2; chopping boards, 2.3 log cfu/cm2; and kni-
ves, 1.8 log cfu/cm2) were significantly higher (p < 0:05) than
the hygiene practices in restaurants in Group II and Group
III. The reasons for the high hygiene practices in the Group
I could be due to the high education level of food handlers
(i.e., postsecondary: Group I, 33.4%; Group II, 11.1%; and
Group III, 0.0%) and good knowledge around food handling
(i.e., 65.3%). Cooking scores of Group I, Group II, and Group
III were 58.1, 45.5, and 43.1%, respectively. Furthermore,
food handlers in Group I controlled the temperature during
cooking and thawing properly as compared with the other
groups (i.e., Groups II and III).

In all groups, TABC for all categories was higher than the
standard of 2 log cfu/cm2 recommended by WHO [22],
except for knives (1.8 log cfu/cm2) in Group I. The reasons
for observed low TABC for knives could be due to the use
of clean sponges during the washing process of knives based
on FDA and FAO recommendations, reducing thus the
chances of cross contamination.

Table 5 illustrates that the microbial load of knives
(TABC: 1.8 log cfu/cm2) of Group I were significantly
(p < 0:05) lower than that of Group II (2.7 log cfu/cm2) and
Group III (2.5 log cfu/cm2), whereas the microbial load

(TABC) on knives in Group II was higher than in Group
III restaurants. The reasons for low microbial (TABC) load
in Group I could be due to high care in washing of kitchen
tools, high education level of food handlers, and training
courses taken by the food handlers. Studying the handling
and microbial quality in Ghana restaurants, [36] reported
TABC count for chopping boards was higher than 3.0 log
cfu/cm2; the standard is 2 log cfu/cm2. They linked these high
numbers to the lack of personal hygiene practices and food
handlers’ knowledge. They therefore recommended enfor-
cing high hygienic condition in their kitchen facility. Simi-
larly, [25] found high TABC on knives as compared to
standards (<2 log cfu/cm2) in selected Indian restaurants.
They attributed this finding to the extremely poor hygiene
practices of their staff.

Table 6 illustrates that Group I restaurants had the best
hygiene practice with undetectable levels of ENT in all sam-
ples. Untraceable levels of ENT in this group could be due
to good personal hygiene. There was a significant difference
between the hygiene practices in Group II and Group III res-
taurants (p < 0:05). Group III had significantly better hygiene
practices reflected by lower ENT load for chopping boards
(2.1 log cfu/cm2) and knives (1.9 log cfu/cm2) (p < 0:05) than
Group II, whereas Group II had significantly lower ENT load
than Group III considering food handlers (p < 0:05).

In Group II, ENT for all categories of contamination was
higher than the standard of 0-1.3 log cfu/cm2 (Table 6),
whereas the microbial loads on chopping boards and knives
in Group III were within the standard. Lack of personal
hygiene and monitoring could be possible contributors to
the high microbial load (ENT) in Group II [27]. [27] used
ENT as hygiene indicators and observed low hygiene stan-
dard in the South African restaurants (hand: 1.5-1.8 log
cfu/cm2). They attributed this to improper handling of dif-
ferent categories of raw foods as result of the high ENT on
the hands of the food handlers. In contrast, [34] observed
high hygiene standard (low microbial load) in the Italian res-
taurants with ENT < 1:3 log cfu/cm2.

3.3. Correlation between Knowledge and Hygiene Practices.
Figure 3 and Table 7 illustrate the correlation between
knowledge among food handlers and hygiene practices by
Pearson correlation based on the sum of ENT and TABC
(i.e., total microbial count for both ENT and TABC) in the
selected restaurant in Muscat. The association between
knowledge and hygiene practices (r = -0.38) was significant
(p < 0:05). The negative correlations indicated that higher
knowledge score was related to lower microbial contamina-
tions. The low correlation of knowledge and practices indi-
cates that other factors rather than knowledge, such as
following food regulations and moral of the food handlers,
also played a role. [25] also observed negative relationship
between knowledge and hygiene practices in restaurants in
Vadodara Gujarat where only low group restaurants were
considered. [37] also observed that food handlers’ knowledge
did not have a strong effect on hygiene practices (i.e., r = −
0:20 and p = 0:04). Not only higher knowledge but also pos-
itive attitudes toward food safety did not always result in pos-
itive change in food handling practices. However, practices
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improved with the duration of employment (r = 0:40, p <
0:001).

4. Conclusion

The food handlers’ hygienic knowledge and practices in
Region 1 were significantly higher than other regions.
Among groups, food handlers in Group I restaurants had sig-
nificantly higher level of knowledge on hygiene, food poison-
ing, and cooking compared to Group II and Group III. This
study showed that knowledge had significantly improved
the hygienic practices (p < 0:05 and r = −0:38); however, the
correlation indicated that there are other factors beyond the
knowledge. Therefore, future studies need to be done on fac-
tors, such as attitude, motivation, and moral related to food
hygiene practices and knowledge in order to improve the
quality of food offered to the public by different levels of
restaurants.
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