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The Corona pandemic caused by the severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) calls on the Saudi government to take action to control the infection. The government
closed borders, prohibited travel, limited outdoor movements, and told primary and secondary
care facilities to reduce all regular non-urgent health services. It is not known whether
these measures have impacted the prevalence of parasitic intestinal infections. This study
has therefore been carried out to investigate this issue. Dataset of 217 stool samples
submitted to the King Faisal Medical Complex (KFMC) Microbiology Laboratory in Taif, Saudi
Arabia for parasitological examination during the pandemic (January-June 2020) and 649
samples submitted during the corresponding months of the previous year (January-June
2019) were extracted and analyzed. Overall, 24.1% (209/866) of samples were parasites-
positives; 26.6% (173/649) before and 16.5% (36/217) during the pandemic, with 79% reduction.
There was a significant difference in gender-parasitism between the two periods where the
majority of parasitism were for males (p<0.001). Infections were frequent in patients aged 5-
14 years both before (84/649; 12.9%) and during (12/217; 5.5%) the pandemic, with significant
difference observed between the two cohorts (p<0.002). Moreover, the majority of infected
patients were non-Saudi (67.9%; 142/209), with a significant difference in nationality reported,
(p=0.024). Protozoa were identified in 21.8% (189) of all samples investigated, of which,
Blastocystis hominis, Entamoeba coli, Giardia lamblia, Entamoeba histolytica/dispar and
Cryptosporidium species were identified in 6.1% (53), 5.4% (47), 5.0% (44), 2.8% (25), and 2.3%
(20), respectively. Helminths were diagnosed in 2.3% (20/866) of samples. Eggs of hookworm,
Ascaris, Taenia spp, and Hymenolepis nana were detected in 0.9% (8), 0.5% (5), 0.3% (3) and 0.4%
(4), respectively. In parallel with our research hypothesis, a substantial decrease in the
burden of intestinal parasitic infections was recorded with the lock-down measures taken
during the Corona pandemic.
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INTRODUCTION

Enteric parasites, a diverse group of pathogens affecting the
gastrointestinal tract, are distributed worldwide (Rayan
et al., 2020). The poor infrastructure, political instability,
insufficient supply of clean water, illiteracy, overpopulation,
malnutrition, civil unrest, poor sanitation, and the climate
changes have all contributed as risk factors for intestinal
parasitic infections in the low-income group of developing
countries (Kotloff, 2017). In developed countries, enteric
parasites are frequently ignored as a major cause of
gastrointestinal complaints in high-income groups due to
over-confidence in public hygiene, municipal sanitization
systems, and good agriculture and livestock practice (Fletcher
et al., 2012).

One of the developing countries in the Middle East is
Saudi Arabia (Alrouh et al., 2013). Because of water scarcity,
low water quality, desertification and overuse of ground-
water sources for personal consumption, the risk of parasitic
infection has been estimated to be high in the country
(DeNicola et al., 2015; Abd El-Salam & Elham, 2016). The burden
of parasitic intestinal infections in Saudi Arabia has been
discussed in a number of studies (Zaglool et al., 2011; Hawash
et al., 2017; Amer et al., 2018; Bakarman et al., 2019).

The new severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2), also known as Corona virus disease of 2019
(COVID-19), appeared in December 2019, and rapidly spread
worldwide (Meo, 2020). A growing number of cases has been
reported in Saudi Arabia, prompting the health authorities
to take measures on time to contain the infection. The
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government closed the borders, prohibited traveling, limited
the outdoor movements, and told the primary and secondary
care facilities to decrease all regular non-urgent health care
services. Reduced access to the health facilities, especially
in developing countries, may cause a delay in the diagnosis,
treatment and of other infections, including parasitic
infections.

On this view, we aimed to estimate the prevalence of
parasites that commonly affect the gastrointestinal tract and
to address the impact of measures taken by the Saudi
government during the Corona pandemic on the prevalence
of these infections.

MATERIAL AND METHODS

The study area
The study was conducted at King Faisal Medical Complex
(KFMC) located in Al-Taif district, Western Saudi Arabia. The
hospital serves as a referral center for tertiary specialist
care for a catchment population of approximately one million
people. With a capacity of 500 beds, this hospital is
considered one of the largest government hospitals in the
Al-Taif Governorate. Both medical and remedial
specializations are included, along with advanced medical
cadres working at this big hospital.

Data collection
In this retrospective study, we relied on medical records of
stool samples submitted to the microbiology laboratory at
KFMC within two given time-periods: one during the Corona
pandemic (from January 2020 to June 2020) and one long
before the pandemic (from January 2019 to June 2019).
Samples belonged to hospitalized or non-hospitalized
patients presenting with or without gastrointestinal com-
plaints. The datasets of samples included basic demographic
features of patients (age, sex, and nationality) and the
parasitological tests results. Data were extracted, tabulated,
evaluated, compared and discussed. Samples that missing
records for the laboratory tests results and/or the essential
demographic data of patients were excluded from this
analysis. Mainly two methods are used to diagnose common
enteric parasites; the first includes wet mount microscopy,
formol-ether concentrated smear microscopy, and the second
includes special additional slides stained with Lugol’s
iodine, trichrome, and/or acid-fast stain (Garcia et al., 2018).

Data analysis
Variations in distribution patterns of positive stool samples
between sex and age were determined. The prevalence of
infections was reported in proportions. Chi-square test (χ2)
was used to compare relative frequencies between groups
(sex and age). Data analysis was conducted using SPSS
version 20 (SPSS Inc, Chicago, Illinois). P-value <0.05 was
considered as significant.

Ethical considerations
Ethical clearance to conduct this study was obtained from
the KFMC Ethical Committee (Ref: KFMC-02-T-067). Informed
consents from the study participants was not necessary for
the purposes of this study.

RESULTS

In the current study, datasets of 866 fecal samples were
obtained, extracted, tabulated and analyzed. Table 1
describes the demographic characters and the descriptive
results of patients, both pre- and during the pandemic time

periods. Out of 649 stool samples submitted to the laboratory
prior the pandemic time period, 378 were for male patients
and 271 were for female patients. Of these patients, 273
were Saudi and 376 were non-Saudi residents. On the other
hand, out of 217 patients submitted their feces during the
pandemic time period, 103 were males and 114 were females.
Of these patients, 98 were Saudi and 119 were non-Saudi.
The patients’ ages ranged between 3 and 71 years, each was
allocated into one of four age groups.

Out of 649 samples examined before the pandemic, 173
(26.6%) were found to be positive for one or more intestinal
parasites. In comparison, out of 217 specimens tested during
the pandemic, 36 (16.5%) were positive for one or more
intestinal parasites In other mean, there was a reduction in
the number and proportion of positive samples “parasitism
or parasitosis” between the two cohorts, calculated to be
79%. In addition, there was a highly significant parasitism-
gender relationship between the two cohorts (p<0.001),
where the majority of positive samples were for males.
Before the Corona, intestinal parasites were identified in
14.1% (92/649) of male patients and in 12.4% (81/649) of female
patients. In contrast, during the Corona pandemic, male
patients were found to be positives in 10.1% (22/217) of
samples while the female patients were positives in 6.4%
(14/217) of samples.

Figure 1 shows the age and sex distribution of the
positive patients, both pre and during the COVID-19 pandemic
time period. The majority of parasitosis was recorded for
patients aged 5-14 years both before (84/649; 12.9%) and
during (12/217; 5.5%) the pandemic time periods. Moreover,
as shown in Figure 2, the majority of patients found infected
by parasites were non-Saudi residents. In the pre-pandemic
time period, out of 376 non-Saudi patients tested, 117 (31.1%)
were found positives for one or more enteric parasites. On
the other hand, 25 out of 119 Saudi patients, submitted their
stool during the pandemic period, were positives for enteric
parasite(s). The difference between the two cohorts
regarding the nationality of patients were significant
(p=0.024), (Table 1).

Enteric protozoa, including all detected species, were
described more frequently in the 5 - 14 year age group,
followed by the 0 - 4 year age group, and less frequently in
patients > 45 years of age, with a highly significant difference
recorded (p<0.001). The age-specific prevalence of helminth
infections, on the other hand, was highest in patients over
15 years of age and lowest in the 0 - 4 year age group, with no
significant difference reported, (p=0.660).

Table 2 shows the distribution of intestinal parasites
species, identified in the stool specimen of patients based
on their ages and genders, both pre-and during the pandemic
time periods. Out of 173 samples submitted prior the
pandemic and found positive for gut parasites, 158 (91.3%)
were positive for protozoa and 15 (8.6%) positives for
helminths. The protozoan species identified were Blastocystis
hominis (6.9%; 45/649) followed by, Entamoeba coli (5.8%; 38/
649), Giardia lamblia, (5.7%; 37/649), Entamoeba histolytica/dispar
(3.2%; 21/649) and, Cryptosporidium spp. (2.6%; 17/649). Among
the intestinal helminths described in the pre-pandemic
period, the hookworm was identified in 0.9% (6/649) of
patients, followed by Ascaris lumbricoides (0.6%; 4/649),
Hymenolepis nana (0.4%; 3/649) and Taenia spp. (0.3%; 2/649).

On the contrary, out of 36 samples submitted during the
pandemic time period and found positive for gut parasites,
31 (86.1%) were protozoa-positive and 5 (13.8%) positives for
helminths. Regarding protozoa, E. coli were identified in 0.2%
(9/217), followed by B. hominis in 3.6% (8/217), G. lamblia in
3.2% (7/217), E. histolytica/dispar in 1.8% (4/217) and,
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Figure 2. Distribution of age and nationality of parasites-positive patients before (right) and during (left) the COVID-19
pandemic time periods.

Figure 1. Age and gender distribution of parasites-positive patients before (right) and during (left) the COVID-19 pandemic
time periods.

Cryptosporidium spp. in 1.3% (3l217). Concerning helminths,
the hookworm, was identified in 0.9% (2/217) followed by A.
lumbricoides, H. nana and Taenia spp. each was diagnosed in
one sample (0.4%; 1/217). As shown in Table 1, protozoa were
identified more in samples submitted before the pandemic
than during the pandemic, with a highly significant difference
observed, (p<0.001).

Similarly, the gut helminths were detected more in
pre-pandemic samples than in the pandemic samples as
absolute numbers, without statistically-reported significant
difference (p=0.798).

As seen in Table 2, overall, the enteric parasite species
were identified more in males (53%; 92/173) than in females
(46.8%; 81/173) in the pre-pandemic period. Also in samples
submitted during the pandemic, the enteric parasites
species were more in males (58.3%; 21/36) than in females
(38.8%; 14/36). Apart from E. histolytica/dispar that detected
more in females, all other enteric protozoan species were
predominant in males, for both pre-and during the pandemic
time periods, with highly significant difference observed
between the two cohorts for all the species, (p<0.05).

DISCUSSION

The current study acknowledges the effect of the Corona
pandemic and its related lockdown measures on the
prevalence of intestinal parasites in Saudi Arabia. To
increase the importance of the study, we compared results
obtained for fecal samples submitted during the pandemic

with the matching time-period long before the pandemic.
We chose the same months of the preceding year for
comparison to avoid seasonal and climate change impacts
on the prevalence of such infectious agents.

Our results suggest that during the pandemic, there was
a marked decline in the total number and proportion of
positive cases of intestinal parasites relative to the previous
year’s matching cohort. It is unclear whether this reduction
may be due to steps taken by the local health authority to
slow the spread of the Corona virus or due to the reluctance
of patients to visit hospitals for fear of being able to catch
the virus. Travel prohibitions, daily washing of hands, and
frequent use of disinfectants can play a role in reducing
other infections, especially those that are faeco-orally
transmitted, such as intestinal parasites.

The intestinal parasites were found in 24.1% of all
samples recorded during the two periods in the current study.
Inconsistent with this result, community-based studies
conducted in various geographical areas in Saudi Arabia
have recorded higher prevalence estimates implying that
intestinal parasite infection is a major public health problem
in Saudi Arabia (Al Shammari et al., 2001; Al-Mohammed et
al., 2010). Far lower prevalence rates have also been seen in
prospective research conducted in different Saudi cities like
Makkah, Riyadh, and Jeddah (Zaglool et al., 2011; Amer et al.,
2018; Bakarman et al., 2019). Intestinal parasites with a
prevalence rate of 0.5% - 6.2% have been reported in these
studies. Very high rates of prevalence have been reported
globally in less developing countries. In a survey study
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conducted in Bahir Dar, Ethiopia, 65.5% (235/359) of primary
school students were found infected with one or more enteric
parasites (Hailegebriel, 2017). A prevalence rate of 57.5%was
shown by a cross-sectional epidemiological study done in a
primary health unit in São Paulo, Brazil. (Fonseca et al., 2017).
The higher rates can be due to unsuitable hygiene and
agricultural backgrounds in these regions.

Furthermore, in the current research, there was a highly
important patient-gender relationship between the two
cohorts, where the majority of parasitosis was observed in
males, consistent with the previous study (Al Shammari et
al., 2001). In our study, males were considered more
vulnerable to infection than females. This sex-based disparity
may be attributed to behavior and culture variation between
the two the two sexes in Saudi Arabia. In this highly-
conservative country, males are more likely to come into
contact with sources of infection than females. In contrast
to this result, Ahmed et al. found more intestinal parasites
in women (57.4%) than in men (42.6%) who were subjected to
stool examination at a tertiary health center in Makkah as a
pre-employment requirement (Ahmed et al., 2015). In that
research, more women than men have filled out applications
for nursing work, and this is the cause of this predominance.
The predominance of the female gender over the male
gender towards parasitosis has also been seen outside
Saudi Arabia (Baral et al., 2017). Such gender predominance
is likely to indicate different behavior between the two
sexes. In a study conducted in Cameroon, the higher
prevalence of human intestinal protozoa in women was found
to be due to the fact that women commonly eat unwashed
fruits and vegetables or salads that may be contaminated
(Taha, 2013). Similarly, there was a substantial relationship
between the two time-periods and the nationality of the
patients in the current study, where the majority of
parasitosis occurred in non-Saudi expatriate workers in line
with previous reports (Mohammad & Koshak, 2011; Taha,
2013). Expatriate workers come primarily from Bangladesh,
the Philippines, India, Indonesia, Pakistan , Sri Lanka, and
Egypt which  are endemic countries for intestinal parasites
(Hussain et al., 2019; Wakid, 2020). This population’s group,
i.e. the non-Saudi expatriate workers, needs special
attention because they are a significant source of
transmission of parasitic infections in the region.

The enteric protozoan infections remain the most
common parasitic infection, consistent with previous studies
in the same community (Hawash et al., 2017) or in other
communities (Amer et al., 2018; Bakarman et al., 2019). A 20.8%
prevalence rate of intestinal protozoa in diarrheal feces of
patients was documented in a previous study in AL-Taif,
identical to the figure reported in the current study (Hawash
et al., 2017). In contrast, Hegazi et al have reported enteric
protozoa in 5.3% schoolchildren in Jeddah (Bakarman et al.,
2019). In the same sense, Amer and his colleagues have
recorded only 0.5% of children under 5 years living in King
Fahd Medical City, Riyadh, with intestinal protozoa (Amer et
al., 2018). Outside the Kingdome, enteric protozoa have been
reported with prevalence rates exceeding 50% in Pakistan,
Ethiopia, Cuba, Nigeria, and Malaysia (Mehraj et al., 2008;
Cañete et al., 2012; Ngui et al., 2012; Tyoalumun et al., 2016;
Wasihun et al., 2020). The differences between the study
populations, parasitological methods adopted, geographical
location, level of environmental sanitation, drinking water
resources, timing of research and cultural differences may
be linked to these reported variations in the prevalence of
enteric protozoa among the studies.

In the current study, samples recorded prior the pandemic
were found to have more enteric protozoa than those
examined during the pandemic period. The explanation
behind this difference is most effectively due to the action
taken to contain the viral pandemic by the health authority.
Considering previous reports, Blastocystis hominis, Giardia, and
Cryptosporidium were the most common protozoan species
found in the study site (Hawash et al., 2014; Hawash et al.,
2020) and in other Saudi regions (Mohamed et al., 2017; Wakid,
2020). Also in our study, with respect to the intestinal
helminths, the species found in the study population with
an overall prevalence rate of 2.3% were the hookworm,
followed by Ascaris lumbricoides, Hymenolepsis nana and Taenia
spp. According to one study (Wakid, 2020), Hymenolepis nana,
Ascaris and Trichuris trichiura were the predominant helminthic
species found in stool samples of middle- school boys in
Jeddah. According to another study (Makki et al., 2010), among
the apparently healthy immigrant workers at Dammam, Saudi
Arabia, the major helminths that have been the pinworms,
Trichuris trichiura and Hymenolepis nana.

Certainly, there is no particular age is immune from
getting the infection since intestinal parasitic infection is
mostly linked to food and drinking water hygiene, in
addition, a good numbers of these parasites are transferred
from animals to humans “zoonotic”. Nonetheless, in the
present study, the demographic characteristic review of
positive cases also revealed that young ages (<24 years)
had the highest percent distribution towards protozoan
infections whereas older ages (>45 years) had the highest
percent distribution towards helminths, consistent with one
report (Umar et al., 2016) and inconsistent with other (Abaka-
Yawson et al., 2020). Since they are more vulnerable and prone
to parasitic diseases, the two age groups need special care.
Malnutrition, low immunity, poor sanitation, polluted food
or water, unsafe waste disposal and poor hygiene can be
associated with this high infection risk.

The present study was not free of constraints. First,
because it is the first study concerned with investigation of
parasitic infections in humans during the Corona pandemic,
it was difficult for us to compare our findings with those of
others. Second, because our study was medical records-
based, we used the available patients data for the analysis.
Data on the key clinical symptoms and the socio-demographic
variables, such as the patient’s residence, education, work,
income, drinking water supply and wastewater disposal,
have been missing from patients records. Such data, if was
available, could provide a detailed explanation of the
prevalence of intestinal parasites among the population.
Third, being a hospital based, our findings do not reflect
the true prevalence in the country. A large proportion of
parasitic gut infections are not diagnosed as asymptomatic
individuals who are aware of infection. Finally, our study
focused on routine hospital diagnostic methods that lack
sensitivity of parasite detection, especially for enteric
protozoa. Such less sensitive techniques could under-
estimate the true prevalence of these parasites.

In conclusion, infections with intestinal parasites
remain an important issue for the study population. A
significant decrease in the prevalence of these parasites
was reported during the COVID-19 pandemic time period,
compared to pre-pandemic period. The lock-down measures
taken by the Saudi government to control the pandemic could
play a role in this reduction. This study will provide invaluable
data needed to prepare meaningful public control programs
aimed to reduce the prevalence and morbidity of parasitic
infections in the study population.
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