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Abstract

Background: Foodborne illnesses are significant
public health issues given they contribute to increas-
ing the global burden of diseases. Incidents of Food-
borne diseases are increasing due to the presence of
newly emerging pathogenesis. Appropriate diagnos-
tic practices among physicians reduce the magnitude
of the problem nationally. Therefore, the aim of the
current study is to evaluate the diagnostic practices of
Foodborne illnesses among public and private primary
health care physicians in the Kingdom of Saudi Arabia.
Methodology: A cross-sectional study was conducted
in thirty public and private primary health care centers
in the city of Abha during the period of October 2017
to March 2018. A structured questionnaire was devel-
oped based on the previously published literature and
was used to collect the data related to the diagnostic
practices among the physicians.

Results: One hundred and twenty-five physicians par-
ticipated in this study. Approximately 49% of the phy-
sicians had ‘adequate’ diagnostic practicing skills. No
significant difference in diagnostic practice of food-
borne illness between the public and private health
care physicians. However, the study found a positive
correlation between the level of clinical practice, age,
gender, area of speciality, years of experience and the
number of patients per week.

Conclusion: Given that the diagnostic practice skills
among physicians were ‘adequate’, there has been a
recommendation for newly hired physicians to enroll
in a diagnosis and management of Foodborne diseases
training program to improve their diagnostic practices.
Key Words: Diagnostic Practices, Foodborne diseas-
es, Primary health care, Saudi Arabia.
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Introduction

Foodborne diseases are one of the major
community health problems international-
ly. However, all the diseases that arise due
to contamination of food can be easily pre-
vented [ Foodborne diseases are caused by
the contamination of food items and by the
presence of various Foodborne pathogens
comprising of bacteria, viruses and parasites.
The toxic substances present in food items

21, More often,

also cause several diseases !
symptoms associated with gastro-intestinal
systems that include nausea, vomiting and
diarrhea, are commonly reported among pa-
tients with Foodborne illnesses . Given that
the gastrointestinal symptoms are not specific
to Foodborne diseases, clinicians should con-
sider other factors like history and other ob-
jective findings in order to make an appropri-

ate diagnosis .

According to the World Health Organization
report on global estimates of foodborne dis-
eases, approximately one in every ten peo-
ple suffers from Foodborne illnesses glob-
ally, and the mortality rate due to Foodborne
diseases are about 420,000 per year ). The
Kingdom of Saudi Arabia started experienc-
ing rapid industrialization, globalization and
westernization. As a result, there has been a
drastic change in life-style, which has sharply
increased the intake of fast food, which ul-
timately increased the rate of Foodborne ill-

nesses 61,

A study conducted by Al-Mazrou described

food poisoning as being a very serious pub-

lic health issue due to the increase in cases
throughout the Kingdom [© . The study also
pointed out that a higher number of cases were
reported during the Hajj season and summer
months due to the increased consumption of
meat and chicken by the population and due

to the increase in temperature [,

A study carried out in Jeddah by Iyer et al.
reported an outbreak of Foodborne illness in
several meat outlets ). This was diagnosed
to be Salmonella and E. coli species, mainly
due to the improper handling and inadequate
storage of meats in the local butcheries !,
Similarly, another study by Bharathirajan et al
81 described an increased number of cases of
Foodborne illness due to Listeria and Salmo-

nella species in the Kingdom of Saudi Arabia.

A report specific to the Ahad Rafidah, Asir re-
gion from the Saudi Epidemiology Bulletin,
Kingdom of Saudi Arabia reported twenty
seven cases of Foodborne diseases in the year
20091

An article related to the management of Food-
borne illness also recommends the physicians
to follow the primer developed by center for
disease control and prevention for diagnosis
and management of foodborne illness and also
advocate the physicians to report the cases of
foodborne illness to the local health authority
in case of two or more patients present with a

similar illness ['..

To our knowledge, this is the first population-
based study that assesses the diagnostic prac-

tices of Saudi primary health care physicians
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concerning Foodborne illness. Therefore the
specific objectives of this study is to assess
the diagnostic practices of Foodborne illness
among both the public and private primary
health care physicians and to evaluate the
correlation between the diagnostic practices
of Foodborne illnesses among the public and

private primary health care physicians.
Materials and methods
Study design: This is a cross-sectional study.

Study setting: This study was conducted in
the selected public and private primary health
care centers in the city of Abha located in the
south western region of Asir in the Kingdom
of Saudi Arabia from October 2017 to March
2018.

Participants: The sample size was calculated
by using the Raosoft sample size calculator.
With a 5% margin of error confidence interval
of 95%, a response distribution of 50% and
a total population size of 180; the minimum
sample size was 123 and the sample size was
rounded to 125.

Multistage cluster sampling was used in the
study to select participants. An official per-
mission was obtained from the Ministry of
Health-Asir region (REC# 2017-03-08) to
conduct this study in the public and private
primary health care centers in the city of Abha.
A list of all public and private primary health
care centers in Abha was compiled. There are
approximately 45 government owned prima-

ry health care centers and 43 private primary

health care clinics. Abha city was divided
into the center, east, west, north and south
administrative regions, and both the govern-
mental and non-governmental primary health
care centers were listed, based on the above
mentioned five administrative regions. Fif-
teen public and fifteen private primary health
care centers, based on these regions were se-
lected by using the simple random sampling
method. The selected public primary health
care centers were contacted to participate. A
separate permission letter from the admin-
istration of the respective private primary
health care clinics was acquired for collecting
the data. The physicians from the particular
public and private primary health care centers
were enrolled in the study by using the simple

random sampling technique.

Ethical Permission: Ethical permission was
obtained from the research ethics committee,
College of Medicine, King Khalid University,
Abha, Kingdom of Saudi Arabia.

Inclusion Criteria: Physicians who agreed to
participate in the study with written informed

consent were included.

Tools for Data Collection: Each physician
was interviewed using the structured ques-

tionnaire.

Socio-demographic Questions: There were
seven questions in this section that included
age, gender, physician specialty, primary set-
ting of clinical practice, number of years’ ex-
perience, number of patients seen per week

and number of cases treated for Foodborne
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illness (per week).

Practice Questions: This section comprised
of ten questions and included history about
eating, ordering stool culture, ordering stool
culture for different species, reasons for not
ordering the stool culture, prescription of an-
tibiotics without ordering a stool culture, ask-
ing patients about food hygiene or prevention
of foodborne illness. The questionnaire was

administered in English.

Reliability: Test-retest reliability was con-
ducted by Alpha (Cronbach’s) test reliability
for internal consistency and equaled 0.741.
Test reliability was applied on a pilot of 15
public and private primary health care phy-
sicians before the study. 10% of the total
sample of 13 physicians was rounded to 15
physicians, and these had all been adminis-

tered with this questionnaire for the purpose

Data Analysis: The data analysis was carried
out by using SPSS (Version 16.0, SPSS Inc.
Chicago, IL, USA). Frequency tables were
used to describe the diagnostic practices of
Foodborne illness among the public and pri-
vate primary health care physicians. Quali-
tative data was summarized in percentages
and non-parametric tests of significance (Chi
square test) were applied to nominal scales.
Pearson Correlation between two variables
was applied. The p-value was two-tailed and

statistical significance was set at <0.05.
Scoring system for practice:

There were twenty questions scored; ‘1’ & ‘0’
for right and wrong answers respectively. The
total scores ranged from 0 to 17. Each score
was divided into three categories Inadequate
Practice (<6), Adequate Practice (6-11) and
Good Practice (12-17).

of validation.
Results:
Table 1: Demographics for study participants (n=125)
Age 25-34 18 (14.4%)
35-44 52 (41.6%)
45-54 42 (33.6%)
>54 13 (10.4 %)
Gender Male 86 (68.8%)
Female 39 (31.2%)
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Which of the following best describes | Emergency medicine 20 (16.0%)
your area of specialty? Family medicine 44 (35.2%)
Internal medicine 17 (13.6%)
Pediatric medicine 23 (18.4 %)

OB/GYN 06 (4.8%)

Others 15 (12.0%)

What is the primary setting of your Public hospital 62 (49.6%)
practice? Private hospital 63 (50.4%)
How long have you been practicing <5 Years 29 (23.2%)
your specialty? 6-10 Years 38 (30.4%)
11-15 Years 30 (24.0%)
>15 Years 28 (22.4 %)

On average, how many patients do you | 1-10 06 (4.8%)
see per week? 11-25 17 (13.6%)
26-50 21 (16.8%)
51-75 13 (10.4 %)
>75 68 (54.4 %)

Each week, approximately how many 1-5 68 (54.4%)
patients with a foodborne illness do you | 6-20 40 (32.0%)
treat? 21-50 13 (10.4%)

51-100 01 (0.8%)

>100 03 (2.4 %)

Table 2: Physicians’ responses for questionnaire regarding diagnostic practices about
food borne illness (n=125)

Would you ask the history of eating when you make a Always 74 (59.2%)

diagnosis? Sometimes 40 (32.0%)
Rarely 08 (6.4%)
Never 03 (2.4 %)

A 40-year-old male presents with a 3-day history of He may return to work if he 46 (36.8%)

diarrhea, fever, anorexia, and malaise. There is no history | observes strict hand hygiene
of bloody stools, and the patient is not significantly He should stay home from 13 (10.4%)
dehydrated. His symptoms are gradually improving. His work until his employer gives
occupation is listed as ‘chef.” After addressing his clinical | him approval to return
concerns, what recommendation would you make to him? | He should stay home from work | 54 (43.2%)
until diarrhea has completely
resolved

None of the above 12 (9.6 %)
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Do you order a stool culture when you diagnose a
suspected case?

Always
Sometimes
Rarely
Never

19 (15.2%)
61 (48.8%)
31 (24.8%)
14 (11.2 %)

Campylobacter

Clostridium difficile

E. coli O157; H7

Gardia lambila

Listeria

Norovirus

Rotavirus

Salmonella

Shigella

Vibro

Yersina

Yes
No
Unsure

Yes
No
Unsure

Yes
No
Unsure

Yes
No
Unsure

Yes
No
Unsure

Yes
No
Unsure

Yes
No
Unsure

Yes
No
Unsure

Yes
No
Unsure

Yes
No
Unsure

Yes
No
Unsure

47 (37.6%)
25 (20.0%)
53 (42.4%)

46 (36.8%)
14 (11.2%)
65 (52.0%)

73 (58.4%)
17 (13.6%)
35 (28.0%)

36 (28.8%)
26 (20.8%)
63 (50.4%)

38 (30.4%)
28 (22.4%)
59 (47.2%)

14 (11.2%)
29 (23.2%)
82 (65.6%)

32 (25.6%)
21 (16.8%)
72 (57.6%)

63 (50.4%)
13 (10.4%)
49 (39.2%)

67 (53.6%)
08 (6.4%)
50 (40.0%)

34 (27.2%)
21 (16.8%)
70 (56.0%)

21 (16.8%)
29 (23.2%)
75 (60.0%)
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State the reason for not ordering the stool culture.

Diagnosis is clear
Symptoms are slight
Patients are not willing to
cooperate

69 (55.2%)
23 (18.4%)
25 (20.0%)

high cost 05 (4.0 %)
Others 03 (2.4 %)
Do you prescribe antibiotics without ordering a stool Always 33 (26.4%)
culture? Sometimes 47 (37.6%)
Rarely 27 (21.6%)
Never 18 (14.4 %)
How often do your patients ask you about food safety or | Always 31 (24.8%)
prevention of foodborne illness? Sometimes 57 (45.6%)
Rarely 37 (29.6%)
Never 0 (0.0 %)
Does anyone in your health center provide information Yes 52 (41.6%)
on foodborne illness or prevention of foodborne illness to | No 73 (58.4%)
your patients?
Who provides foodborne illness prevention information Yourself (physician) 92 (73.6%)

to your patients? Nurse or Nurse-practitioner 08 (6.4%)
Dietician or Nutritionist 11 (8.8%)
Other 01 (0.8 %)
Not sure 13 (10.4 %)

How is information about foodborne illness provided to Verbally, with an extensive 40 (32.0%)

your patients?

discussion)

Verbally, with a brief discussion
Brochure/Patient fact sheet
Poster in office / waiting room
other self-help materials

67 (53.6%)
13 (10.4%)
02 (1.6 %)
03 (2.4 %)

Table 3: Distribution of physicians according to diagnostic practices about food borne
illness (n=125)

Food Borne Illness

Practice Score

Total (Percentage)

Inadequate Practice (<6)

55 (44%)

Adequate Practice (6-11)

61 (48.8%)

Good Practice (12-17)

09 (7.2%)

Table 4: Correlation between the diagnostic practice of physicians about food borne

illness and general demographic variables (n = 125)

Practice Score Total P Value
Inadequate Adequate Good (Percent)
Age 25-34 04 (3.20%) 11 (8.80%) 03 (2.40%) 18 (14.40%) | <0.001*
35-44 28 (22.40%) 22 (17.60%) 02 (1.60%) 52 (41.60%)
45-54 16 (12.80%) 22 (17.60%) 04 (3.20%) 42 (33.60%)
>54 07 (5.60%) 06 (4.80%) 0 (0.00%) 13 (10.40%)
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Gender Male 39 (31.20%) 41 (32.80%) 06 (4.80%) 86 (68.80%) | 0.037*
Female | 16 (12.80%) 20 (16.0%) 03 (2.40%) 39 (31.20%)
Area of EM 04 (3.20%) 14 (11.20%) 02 (1.60%) 20 (16.0%) | <0.001*
Specialty | FM 23 (18.40%) 15 (12.0%) 06 (4.80%) 44 (35.20%)
M 08 (6.40%) 08 (6.40%) 01 (0.80%) 17 (13.60%)
PM 11 (8.80%) 12 (9.60%) 0 (0.00%) 23 (18.40%)
OB/GYN | 02 (1.60%) 04 (3.20%) 0 (0.00%) 06 (4.80%)
Others 07 (5.60%) 08 (6.40%) 0 (0.00%) 15 (12.0%)
Settings Public 23 (18.40%) 34 (27.20%) 05 (4.0%) 62 (49.60%) | 0.291
hospital
Private 32 (25.60%) | 27 (21.60%) 04 (3.20%) | 63 (50.40%)
hospital
Years of <5 Years | 09 (7.20%) 12 (9.60%) 08 (6.40%) 29 (23.20%) | <0.001*
Practice 6-10 23 (18.40%) 14 (11.20%) 01 (0.80%) 38 (30.40%)
11-15 15 (12.0%) 15 (12.0%) 0 (0.00%) 30 (24.0%)
>15 08 (6.40%) 20 (16.0%) 0 (0.00%) 28 (22.40%)
Patients 1-10 03 (2.40%) 03 (2.40%) 0 (0.00%) 06 (4.80%) | <0.001*
seen per 11-25 03 (2.40%) 11 (8.80%) 03 (2.40%) 17 (13.60%)
week 26-50 09 (7.20%) 10 (8.0%) 02 (1.60%) 21 (16.80%)
51-75 08 (6.40%) 05 (4.0%) 0 (0.00%) 13 (10.40%)
>75 32 (25.60%) 32 (25.60%) 04 (3.20%) 68 (54.4%)
Patients 1-5 36 (28.80%) 27 (21.60%) 05 (4.0%) 68 (54.40%) | <0.001*
with Food | 6-20 14 (11.20%) 22 (17.60%) 04 (3.20%) | 40 (32.0%)
borne 21-50 01 (0.80%) 12 (9.60%) 0 (0.00%) 13 (10.40%)
illness 51-100 01 (0.80%) 0 (0.00%) 0 (0.00%) 01 (0.80%)
seen and >100 03(2.40%) 0 (0.00%) 0 (0.00%) 03 (2.40%)
treated per
week

*P<0.05, Statistically Significant

One hundred and twenty-five physicians from
the selected 30 public and private primary
health care centers participated in this study.
Table 1 shows the demographic characteris-
tics of the physicians. 41.6% of physicians
were 35 to 44 years of age, and 33.6% of them
belong to 45 to 54 years of age. 69% of the
primary health care physicians were males.
35.2% of the physicians were practicing fam-

ily medicine. 30.4% of the physicians in have

been practicing for 6 to 10 years.

Physicians’ responses to the questionnaire re-
garding the diagnostic practices of Foodborne
illness are presented in Table 2. 59.2% of the
physicians from both public and private pri-
mary health care centers reported that they
always ask about the history of eating while
making a diagnosis. 15.2% of the physicians
from both public and private primary health
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care centers ordered the stool culture test dur-
ing diagnosis of the suspected cases. Half of
the physicians, from both public and private
primary health care centers, were unsure
about ordering stool cultures for diagnosing
the Gardia lambila pathogens. 30.4% of the
physicians from both public and private pri-
mary health care centers ordered routine stool
cultures for diagnosing Listeria. 65.6% and
57.6% of physicians from both public and pri-
vate primary health care centers were unsure
about ordering stool cultures for diagnosing
the Norovirus and the Rotavirus respectively.
55.2% of the physicians from both public and
private primary health care centers stated that
the reason for not ordering the stool culture
test as a diagnosis was clear. 37.6% of physi-
cians, from both public and private primary
health care centers, sometimes prescribed
antibiotics without ordering the stool culture
test. 45.6% of physicians from both public and
private primary health care centers reported
that the patients sometimes asked about food

hygiene or prevention of foodborne illness.

Table 3 shows the distribution of physicians
according to diagnostic practices about
Foodborne illness. Only 7.2 % physicians
from both public and private primary health
care centers have good practice skills, in
terms of the diagnosis of Foodborne diseases,
49% of physicians have ‘adequate’ practice

skills for diagnosing Foodborne illness.

The correlation between diagnostic practice
of physicians about Foodborne illness and

general demographic variables is described in

Table 4. The most important finding of this
study is that the diagnostic practices related
to Foodborne diseases do not vary between
the public and private primary health care
centers. A positive significant association
was established between the practice score of
physicians regarding Foodborne diseases and
several general demographic characteristics
such as age (p<0.001), gender (p=0.037), area
of speciality (p<0.001), number of years of
practice (p<0.001), the number of patients per
week (p<0.001), and number of patients with
Foodborne illness in a week (p<0.001).

Discussion

This study was conducted in the fifteen
public and private primary health centers in
Abha, Kingdom of Saudi Arabia. Overall,
one hundred and twenty-five physicians from
both the public and private primary health

care centers participated in this survey.

Almost half of primary health care physicians
in both the public and private sectors in the
current study usually ordered the stool culture
test for suspected cases, much higher than in
the study conducted by Paula Clogher et al in
the United States. Their study found that only
10% of physicians regularly ordered the stool

culture test ')

Likewise, a study carried out by Lyn James
et al. reported that approximately 67%
of physicians believed that species like
Salmonella, Shigella and Campylobacter
were often ordered for a routine stool culture

without special request from their health
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center laboratory. This is similar to the results
of the present study. However, the physicians
in the above-mentioned study were unsure
about the routine stool culture for Gardia
lambila, Norovirus and Rotavirus which was
also in accordance with the results of the

current study !

37.6% of physicians from both the public
and private primary health care centers in the
study, prescribed antibiotics without ordering
the stool culture test at times. Similarly, the
study carried out by Carpenter et al found
that around 90% of the cases of antimicrobial
infections were given antibiotics without the
results of the stool culture test, which is much

higher than the results of the current study ¥

Embrical antibiotics such as fluoroquinolone,
trimethoprim or sulfamethoxazole is generally
recommended for the suspected cases of
Foodborne illness if the patient is febrile and
symptoms are persistent for more than one
week and the choice of therapy depends on
the pathogens that should be identified by a
stool culture test. The drug resistance is often
reported in the case of Foodborne diseases
which is a consequence of inappropriate use

of antibiotics ['4l.

Despite its effectiveness in treating the
dehydration many physicians are unwilling
to prescribe oral rehydration therapy which
is highly recommended by the World Health
Organization, the American Academy of
pediatrics and the center for disease control
and prevention for treating mild and moderate

dehydration especially among infants and

children. Oral rehydration therapy has also
proven to be effective against dehydration

among patients of all ages [,

Several studies proved that probiotics can
be used to improve the diarrheal symptoms
among the patients with irritable bowel

161 " antibiotic- associated diarrhea

syndrome !
among children 7, infectious diarrhea among
infants and children ['”! . The physicians in the
study were the primary source of information
regarding the Foodborne illness in the present
study. A study conducted by Hiddink GJ et al
(181 pointed out that dicticians were the primary
source of information related to Foodborne
diseases, which contrasts with the results of

this study.

The results of this study showed that about
49% of the primary health care physicians
had adequate practice which is comparatively
less to that reported in the study conducted
by AlAteeq in the Kingdom of Saudi Arabia,
where 64% of primary health care physicians

had favorable practices ') .

The results of this study proved that practice
varies according to the age of the physicians,
which is also supported by a similar study that
revealed tenured physicians in Saudi Arabia
showed more favorable clinical practice when
compared to younger primary health care

physicians [,

A study conducted in Riyadh among primary
health care physicians by Al-Amri et al, found
that the level of clinical practice differed

based on the area of speciality. The above-
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mentioned study reported that physicians
with a family medicine speciality had better
clinical practice in comparison to the other
areas of speciality, which is similar to the

results of the current study *!*

The current study showed that the level of
practice varied according to the number
of years of experience among the primary
health care physicians. This strong positive
association was established between the years
of experience and the level of practice in a
study carried out by Al-Amri et al 2! and
AlAteeq " in the Kingdom of Saudi Arabia,
which is in concurrence with the present

study.

Conclusion

The diagnostic practice level among public
and private primary health care physicians
about Foodborne diseases is not satisfactory.
The study established a statistically positive
correlation between the level of practice and
the age, gender, area of speciality, number of
years of experience and the number of patients
per week. It is evident from this research
that more experienced primary health care
physicians had good clinical practice, so
there is a need for a training program for the
younger physicians working at primary health
care centers, regarding the diagnosis and
management of food borne diseases.

The study also showed that there were no
differences in the diagnostic practices in
Foodborne illnesses between the public and

private primary health care centers. There is a

need for having transparent and much clearer
procedures for the diagnosis and management

of Foodborne diseases in both of these sectors.
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