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Abstract

Intestinal parasitic infections (IPIs) are still a serious public health problem worldwide, particularly in developing countries.
The COVID-19 pandemic has affected people’s lifestyles and quality of life. Besides, the prevalence of IPIs is directly associ-
ated with environmental sanitation, overcrowding, and personal hygiene. Therefore, the current study aimed to determine the
prevalence of IPIs among patients referred to hospitals affiliated to Shiraz University of Medical Sciences by reviewing the
available data of hospital information system database in the pre- and post-COVID-19 pandemic. The total data of 13,686
patients referred to hospitals affiliated to Shiraz University of Medical Sciences, southern Iran were collected from March
2019 to March 2021. The overall prevalence of IPIs was found to be 4.4%, and Blastocystis spp. was the most common
parasite. The prevalence of protozoan parasites (4.4%) was significantly higher than helminthic parasites (0.04%, P <0.001).
A significant association was observed between IPIs with age, gender, and year (P <0.05). The prevalence of IPIs among
those referred to hospitals before the COVID-19 pandemic was higher than those referred to hospitals during the COVID-
19 pandemic (5.8% vs 2.8%), and the differences were statistically significant (P <0.001). The odds of infection among
people investigated during the COVID-19 pandemic was about 40% lower than those investigated before the COVID-19
pandemic (AOR: 0.60, 95% CI: 0.49-0.73, P <0.001). Our results showed that the prevalence of IPIs has decreased during
the COVID-19 pandemic. Improved sanitation, personal hygiene, and health education can be effective in reducing parasitic
infections in the COVID-19 pandemic.
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Introduction

Intestinal parasitic infections (IPIs) are considered one of
the most important socioeconomic and public health prob-
lems worldwide, particularly in developing countries (WHO
1987). About one billion people (mostly children) around the
world are estimated to be infected with at least one of the

Responsible Editor: Lotfi Aleya

< Fattaneh Mikaeili
fmikaeili@yahoo.com

Department of Parasitology and Mycology, School
of Medicine, Shiraz University of Medical Sciences, Shiraz,
Iran

2 Department of Public Health, School of Health,
Torbat Heydariyeh University of Medical Sciences,
Torbat Heydariyeh, Iran

common species of intestinal parasites, including Blastocys-
tis spp., Giardia intestinalis, Entamoeba histolytica/dispar/
moshkovskii, Enterobius vermicularis, Hymenolepis nana,
Ascaris lumbricoides, Trichuris trichiura, and hookworms
(De Silva et al. 2003; Duc et al. 2011). Furthermore, studies
have shown that IPIs affect over three billion people world-
wide, of whom 300 million suffer from associated severe
morbidity (Stephenson et al. 2000; Hotez et al. 2009; WHO
2007; Van Lerberghe 2008).

Based on the studies conducted in Iran, a broad range
of intestinal parasites have been reported among various
populations. Differences in the prevalence rate of IPIs in
various studies may be related to diversity in socioeconomic,
personal hygiene, environmental sanitation, cultural, and
educational status (Nasiri et al. 2009; Daryani et al. 2017).
Awareness of the prevalence and distribution pattern of
intestinal parasites is an important indicator to set up a pre-
vention and control program to improve the health status
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(Hatam-Nahavandi et al. 2017; Afshar et al. 2020). Although
a study has been carried out on the prevalence of intestinal
parasites among food handlers in Shiraz (Motazedian et al.
2015), no study is available on the distribution of intestinal
parasites among apparently healthy populations in Shiraz
County as a tropical area in the south of Iran.

Coronavirus disease 2019 (COVID-19) is an infectious
disease caused by severe acute respiratory syndrome coro-
navirus 2 (SARS-CoV-2). The first cases of this disease were
identified in Wuhan, China, in December 2019. The disease
spread rapidly worldwide and was declared a pandemic on
11 March 2020 (Roberts et al. 2021). The COVID-19 pan-
demic started in Iran on 19 February 2020 and affected peo-
ple’s lifestyles and quality of life (Sharma et al. 2020). The
COVID-19 affects all ages (Liu et al. 2020), and countries
have issued policies to prevent this disease, such as social
distancing and staying at home (WHO 2020). Since the
prevalence of IPIs is directly associated with environmental
sanitation, overcrowding, and personal hygiene (Feleke et al.
2019), health education is effective in reducing IPIs. There-
fore, due to the observance of personal and social health
during the COVID-19 pandemic, the current study aimed to
assess the prevalence of IPIs among patients referred to hos-
pitals affiliated to Shiraz University of Medical Sciences by
reviewing the available data of hospital information system
databases in the pre- and post-COVID-19 pandemic.

o
T

Materials and methods
Study area

Shiraz County (latitude 29°36'37.12"N and longitude
52°31'52.07"E) is the capital of Fars province in southern
Iran (Fig. 1) with an administrative area of 43,725 ha. Shiraz
metropolitan area population, including the city and sur-
rounding rural areas and Sadra town, has 1.557 million resi-
dents according to the last national census by the Statistical
Center of Iran. With approximately 93% living in the urban
area, the annual population growth rate over the past three
decades was 2.04. Geographical hallmarks, such as north,
south, and west highlands, together with Maharloo Lake in
the vicinity of Shiraz, provide unique conditions from a mor-
phological point of view (Azhdari et al. 2018).

Study design

This retrospective study was conducted from March 2019 to
March 2021 among patients referred to hospitals affiliated to
Shiraz University of Medical Sciences for stool examination.
In this cross-sectional study, a retrospective review based on
data of the past 2 years in the pre- and post-COVID-19 pan-
demic was used. The study participants were inpatients and
outpatients referred to Namazi and Shahid Faghihi hospi-
tals (Sa’adi hospital), two main teaching hospitals affiliated
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Fig.1 Map of the study area. Right: Map of Iran, Left: Location of Shiraz County in Fars province
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to Shiraz University of Medical Sciences. All participants
gave stool samples for laboratory diagnosis during the study
period. Then, the socio-demographic data of participants
and laboratory results were collected from the available data
of the hospital information system database.

For parasitological analysis, fresh stool samples were col-
lected in the pre-labeled wide-mouth plastic containers. At
the time of collection, the date of sampling, the name of the
participant, age, and gender were recorded for each sub-
ject in a recording format. At the laboratory section of the
hospitals, the stool samples were examined macroscopically
for determination of consistency and color. Then, the stool
specimen was examined microscopically using the direct
wet-mount (Garcia et al. 2017).

Statistical analysis

Analytical and descriptive statistics were carried out using
Statistical Package for the Social Sciences (SPSS Inc., Chi-
cago, IL, USA) version 22 software. Data were described
using the calculation of frequencies (%) and 95% confidence
intervals (CI). The crude and adjusted associations between
IPIs and determinants were assessed using univariate and
multiple logistic regressions. In bivariate binary logistic
regression analysis, age, year and, gender were the potential
associated factors with the presence of IPIs (P <0.05). Mul-
tiple logistic analysis was conducted after adjusting variables
which were P < 0.2 in the bivariate binary logistic analysis.
The strength of the association between predictor and out-
come variables was assessed by using the adjusted odds ratio
(AOR) and 95% CI. A P value of <0.05 was considered to
be statistically significant.

Results

Socio-demographic characteristics of study
participants

The total data of 13,686 participants referred to hospitals
affiliated to Shiraz University of Medical Sciences were
included in the present study. The results of socio-demo-
graphic characteristics of study participants are summa-
rized in Table 1. Of the total participants, 7421 (54.2%,
95% CI: 53.4-55.1) were males and 6265 (45.8%, 95% CI.:
44.9-46.6) were females. The mean age of participants
was 44.17 +23.99 years. Participants were divided into
six major age groups of <9, 10-19, 20-29, 30-39, 40-49,
and > 50. The largest age group was > 50 (43.6%, 95% CI.:
42.8-44.5). Among the 13,686 participants, 8928 (65.2%,
95% CI: 64.4-66.0) were inpatient, and 4758 (34.8%, 95%
CI: 34.0-35.6) were outpatient. The majority of the sam-
ples (7685/13,686) were taken from March 2019 to February

Table 1 Socio-demographic characteristics and macroscopic exami-
nation of fecal specimens of participants (n=13,686)

Characteristics ~ Categories Frequency  Percent (95% CI)

Socio-demographic characteristics of study participants

Sex Female 6265 45.8 (44.9-46.6)
Male 7421 54.2 (53.4-55.1)
Age (years) <9 1570 11.5 (10.9-12.0)
10-19 717 5.2 (4.9-5.6)
20-29 1560 11.4 (10.9-11.9)
30-39 2117 15.5 (14.9-16.1)
40-49 1751 12.8 (12.2-13.4)
50< 5971 43.6 (42.8-44.5)
Hospitals Shahid Faghihi 8182 59.8 (59.0-60.6)
Namazi 5504 40.2 (39.4-41.0)
Year 2019-2020 (pre- 7685 56.2 (55.3-57.0)
COVID-19
pandemic)
2020-2021 6001 43.8 (43.0-44.7)
(post-
COVID-19
pandemic)

Macroscopic examination of fecal specimens

Color Brown 10,714 78.3 (77.6-79.0)
Black 484 3.5(3.2-3.9)
Green 1357 9.9 (9.4-10.4)
Red 220 1.6 (1.4-1.8)
Gray 55 0.4 (0.3-0.5)
White 31 0.2 (0.1-0.3)
Yellow 796 5.8(5.4-6.2)
Orange 29 0.2 (0.1-0.3)

Consistency Formed 2194 16.0 (15.4-16.7)
Loose 2022 14.8 (14.2-15.4)
Soft 7437 54.3 (53.5-55.2)
Watery 2033 14.9 (14.3-15.5)

2020 (56.2%, 95% CI: 55.3-57.0) before the COVID-19 pan-
demic (Table 1).

Macroscopic examination of fecal specimens

Results of macroscopic examination of fecal specimens are
summarized in Table 1. The highest frequency of stool color
and consistency was brown (78.3%, 95% CI: 77.6-79.0) and
soft (54.3%, 95% CI: 53.5-55.2), respectively (Table 1).

Prevalence of intestinal parasitic infections

The prevalence of detected intestinal parasites is embed-
ded in Table 2. Intestinal parasites were detected in 609 of
13,686 participants referred to hospitals affiliated to Shiraz
University of Medical Sciences (4.4%, 95% CI: 4.1-4.8).
The prevalence of protozoan parasites (4.4%) was more than
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Table 2 Distribution of

. . . Type of intestinal parasite detected
intestinal parasite among the

Number of Prevalence (95% CI)

participants (n=13,686) infected

Single infection (n=>585) 585 4.3 (3.94.6)
Blastocystis spp. 371 2.7 (2.4-3.0)
Entamoeba coli 73 0.5 (0.4-0.7)
Giardia intestinalis 73 0.5 (0.4-0.7)
Chilomastix mesnili 18 0.1 (0.07-0.2)
Endolimax nana 17 0.1 (0.07-0.2)
Entamoeba histolytica/dispar/moshkovskii 21 0.2 (0.1-0.23)

lodamoeba butschlii
Trichomonas hominis
Enterobius vermicolaris
Entamobea hartmanni
Strongyloides stercoralis

Hymenolepis nana

5 0.04 (0.01-0.09)
2 0.02 (0.002-0.1)
1 0.01 (0.0002-0.04)
1 0.01 (0.0002-0.04)
2 0.02 (0.002-0.1)
1 0.01 (0.0002-0.04)

Multiple infection (n=24) 24 0.2 (0.1-0.3)
Blastocystis spp. and Entamoeba coli 10 0.1 (0.04-0.14)
Blastocystis spp. and Entamoeba hartmanni 1 0.01 (0.0002-0.04)
Blastocystis spp. and Chilomastix mesnili 2 0.02 (0.002-0.1)
Entamoeba coli and Chilomastix mesnili 1 0.01 (0.0002-0.04)
Entamoeba coli and Endolimax nana 2 0.02 (0.002-0.1)
Entamoeba coli and Endolimax nana and Trichomonas hominis 1 0.01 (0.0002-0.04)
Entamoeba histolytica/dispar/moshkovskii and Endolimax nana 1 0.01 (0.0002-0.04)
Giardia intestinalis and Blastocystis spp. 3 0.02 (0.005-0.1)
Giardia intestinalis and Entamoeba coli 1 0.01 (0.0002-0.04)
Giardia intestinalis and Entamoeba hartmanni 1 0.01 (0.0002-0.04)
Hymenolepis nana and Entamoeba coli 1 0.01 (0.0002-0.04)

helminthic parasites (0.04%). Blastocystis spp., E. coli, and
G. intestinalis were the most common intestinal parasites
with a prevalence of 2.8% (95% CI: 2.6-3.1), 0.7% (95%
CI: 0.5-0.8), and 0.6% (95% CI: 0.4-0.7), respectively.
Chilomastix mesnili, Endolimax nana, E. histolytica/dispar/
moshkovskii, lodamoeba biitschlii, Trichomonas hominis,
and Entamoeba hartmanni were other detected protozoan
parasites in the study. Furthermore, helminthic infections
including H. nana, E. vermicularis, and Strongyloides ster-
coralis were detected (Table 2). Out of 609 participants
infected with intestinal parasites during the period of study,
585 participants (96.06%, 95% CI: 95.6-98.4) were infected
with at least one type of the intestinal parasites, and multiple
infections constituted 3.94% (95% CI: 2.1-4.8%).

The results of unadjusted and adjusted logistic regression
analyses of the variables with IPIs among the participants
are embedded in Table 3.

The prevalence rate of IPIs for females and males was
4.0% (248/6265) and 4.9% (361/7421), respectively. The
association between prevalence of IPIs and gender was sta-
tistically significant (P=0.013), and the odds of infection
in male was about 25% higher than in female (AOR: 1.24,
95% CI: 1.05-1.46).

@ Springer

IPIs were most prevalent among participants aged
30-39 years (5.2%, 95% CI: 4.3-6.3%), and the difference
between the age and prevalence of IPIs was significant
(P<0.001). The multivariable logistic regression model esti-
mated that individuals within the age group of 10-19 years
were 1.82 times (AOR: 1.82,95% CI: 1.11-2.99, P=0.018)
more likely to get infected with intestinal parasites than those
within the age group of fewer than 10 years. In addition,
IPIs were significantly higher in age groups of 30-39 years
(AOR: 1.67, 95% CI: 1.11-2.53, P=0.014), 40-49 years
(AOR: 1.68, 95% CI: 1.1-2.56, P=0.016), and more than
50 years (AOR: 1.64, 95% CI: 1.12-2.39, P=0.011) than
those within the age group of less than 10 years (Table 3).

The prevalence of IPIs among patients referred to hos-
pitals before the COVID-19 pandemic was higher than
those referred to hospitals during the COVID-19 pandemic
(5.8% vs 2.8%), with statistically significant differences
(P <0.001). The odds of infection among people investi-
gated during the COVID-19 pandemic was about 40% lower
than those who investigated before the COVID-19 pandemic
(AOR: 0.60, 95% CI: 0.49-0.73).

In this study, 470 of 609 infected cases (77.2%, 95% CI:
73.6-80.5) were the participants referred to Shahid Faghihi
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Table 3 Bivariate and multivariate binary logistic regression analysis of intestinal parasitic infections and variables

Variables IPI Prevalence (95%CI)  COR (95%CI) AOR (95%CI)

No. positive No. negative

Gender Female 248 6017 4.0 (3.5-4.5) 1.0 1.0
Male 361 7060 49 (4.4-54) 1.25 (1.05-1.46)" 1.24 (1.05-1.46)"

Year 2019-2020 442 7243 5.8 (5.2-6.3) 1.0 1.0
(pre-COVID-19 pandemic)
2020-2021 167 5834 2.8(2.4-32) 0.47 (0.39-0.56)"  0.60 (0.49-0.73)"
(post-COVID-19 pandemic)

Age (years) <9 33 1537 2.1(1.5-2.9) 1.0 1.0
10-19 33 684 4.6 (3.2-6.4) 2.25(1.38-3.67)"  1.82(1.11-2.99)"
20-29 69 1491 4.4 (3.5-5.6) 2.16 (1.42-3.28)" 1.31 (0.85-2.04)
30-39 111 2006 5.2 (4.3-6.3) 2.58(1.74-3.82)"  1.67 (1.11-2.53)"
40-49 88 1663 5.0 (4.0-6.2) 2.47 (1.64-3.70)" 1.68 (1.10-2.56)"
50< 275 5696 4.6 (4.1-5.2) 2.25(1.56-3.25)"  1.64 (1.12-2.39)"

AOR adjusted odds ratio, COR crude odds ratio, CI confidence interval
“Significance at 0.05

hospital and 139 cases (22.8%, 95% CI: 19.5-26.4) to
Namazi hospital in Shiraz, Iran. Among the 609 infected
participants, 280 (46%) were inpatient, and 329 (54%) were
outpatient.

Discussion

Despite the advancement in sanitation infrastructure and
hygiene status in today’s societies, there is still a risk of
transmission and incidence of parasitic infections. In the cur-
rent study, the overall prevalence rate of IPIs was estimated
to be 4.4% which was approximately similar to prevalence
rate of IPIs in Karaj and Qazvin cities (center of Iran) with
an overall prevalence of 4.7% and 5.8%, respectively (Nasiri
et al. 2009; Sadeghi and Borji 2015). However, the preva-
lence in the present study was lower than in some previous
studies done in various regions of Iran (Haghighi et al. 2009;
Vahedi et al. 2012; Jafari et al. 2014, 2016; Kiani et al. 2016;
Sarkari et al. 2016). Moreover, this was lower to the find-
ings of previous studies conducted in different areas of the
world including Italy (13.24%) (Peruzzi et al. 2006), west-
ern India (15.1%) (Shobha et al. 2013), Ethiopia (26.3%)
(Alemu and Mama 2017), and Brazil (64.3%) (Barbosa et al.
2018). Differences in the prevalence rate of IPIs in various
studies may be due to different factors. The study period,
geographic areas, target populations, sanitary/hygiene level,
lifestyle and sociodemographic features of the participants,
and the methods employed for stool examination can affect
the prevalence rate of IPIs.

Blastocystis spp., E. coli, and G. intestinalis were the
most prevalent intestinal parasites in the present study.
These parasites have been reported almost in most studies

on IPIs among different populations in Iran (Nasiri et al. 2009;
Barkhori Mahni et al. 2016; Afshar et al. 2020; Teimouri et al.
2020; Abbaszadeh Afshar et al. 2021; Mohebali et al. 2021).
The prevalence rate of Blastocystis spp. was reported to be
2.8%, which was lower than the report of Haghighi et al.
(2020) in Shiraz (4.86%). Previous studies have reported
that the prevalence of Blastocystis spp. was 0.5-54.4% in
different parts of Iran (Badparva et al. 2017). E. coli (0.7%)
and G. intestinalis (0.6%) were the other common intesti-
nal parasites in this study. G. intestinalis is seen throughout
the world and is one of the most frequent protozoa that can
lead to diarrhea. Although the overall prevalence of Giardia
has been decreased during the past decade in Iran, it is still
reported relatively high in some studies due to the target
population, especially in children (Afshar et al. 2020). Most
people infected with these parasites are asymptomatic and
excrete many infectious cysts that survive in the environ-
ment for a long time. It seems that the healthy carrier, which
enhances the chance of transmission of these parasites to the
new host, could explain the high prevalence of these para-
sites compared with other protozoan parasites (Abbaszadeh
Afshar et al. 2021).

The current study revealed a low prevalence of helmin-
thic parasites compared to protozoan parasites (0.04% and
4.4%, respectively). These results were consistent with the
previous studies that indicated a decreasing trend in intesti-
nal helminth infections, while intestinal protozoa still have
a high prevalence in various areas of Iran (Rokni 2008;
Teimouri et al. 2020; Abbaszadeh Afshar et al. 2021). The
high prevalence of protozoan parasites is possibly due to
their high proliferation rate and the simple route of infec-
tion via contaminated foods and water (Abera et al. 2010).
The results of the current study reported a prevalence of
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0.04% for helminthic infection. The prevalence of intesti-
nal helminthiasis in various parts of Iran has been reported
0-5.8% that is consistent with the findings of the present
study (Asgari et al. 2003; Rezaiian et al. 2004; Daryani et al.
2012; Gholipoor et al. 2019). H. nana, E. vermicularis, and
S. stercoralis were reported as the parasitic helminths in the
present study. In line with our findings, A. lumbricoides,
E. vermicularis, S. stercoralis, and H. nana were the most
predominant helminths reported among food handlers and
intellectually disabled individuals in Iran (Teimouri et al.
2020; Abbaszadeh Afshar et al. 2021). Although the preva-
lence of human helminthic diseases has decreased in recent
decades throughout Iran, some of them, particularly those
with direct fecal-oral transmissions, such as Enterobius and
Hymenolepis, are still common (Rokni 2008; Goudarzi et al.
2021).

In this study, the prevalence rate of IPIs in males was
slightly higher than in females, which was similar to the
studies conducted in Ethiopia (Endris et al. 2010), in Nepal
(Khanal et al. 2011), and in Brazil (Faria et al. 2017). The
result of our study was keeping with the study of Daryani
et al. (2017), who analyzed 13 studies comprising sex data
and showed that the prevalence in males (14.4%) was signifi-
cantly higher than that in females (8.9%). In contrast to our
study, some reports have shown a higher prevalence of infec-
tions among females than males (Saab et al. 2004; Okyay
et al. 2004; Belete et al. 2021). This difference may be due
to the nature of the activities done at home or outside and
their lifestyle.

In the present study, IPIs were reported in all age groups,
but there was a statistically significant difference in the pro-
portion of parasitic infections in different age groups. The
highest IPIs were reported in the age group of 30-39 years.
The findings of our study regarding the association between
the prevalence of IPIs and age showed that age could be a
potential risk factor for the acquisition of IPIs in partici-
pants. More outdoor activities and higher exposure to infec-
tious sources are possible explanations for more prevalence
of IPIs in older people. Nevertheless, some studies have
shown that the prevalence of IPIs was higher in younger peo-
ple, especially children (Boontanom et al. 2011). It should
be noted that the increase in the prevalence of IPIs with age
in the current study might be biased due to uneven sampling
in age groups.

The results of the current study showed a significant dif-
ference between IPIs and the year of study so that the preva-
lence of IPIs before the COVID-19 pandemic was higher
than during the COVID-19 pandemic. The status of parasitic
infection in each community is considered an indicator of
the health condition of the region. The decreased prevalence
rate of IPIs during the COVID-19 pandemic may be due to
changes in the lifestyles of people. During the COVID-19
pandemic, hand hygiene, social distancing, and quarantine
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were performed to reduce the risk of COVID-19 (Giiner
et al. 2020), which can reduce the number of IPIs as well.
The COVID-19 pandemic has also had a considerable effect
on the number of people referred to hospitals. The decrease
in the number of outpatients is noticeable in many hospitals
during the COVID-19 pandemic. The results of this retro-
spective study during the COVID-19 pandemic showed that
most of the inpatients were patients with severe COVID-19,
and the number of outpatients was reduced. Wolday et al.
(2021) reported that the patients co-infected with parasites
had lower odds of developing severe COVID-19. It has been
hypothesized that the low incidence rates of COVID-19
could result from increased exposure to parasites in some
countries (Gtuchowska et al. 2021). It has also been pro-
posed that parasites may cause a better tolerance of COVID-
19 (Ssebambulidde et al. 2020; Fonte et al. 2020).

The current findings should be considered in the context
of their strengths and limitations. In this study, the stool
samples were examined microscopically using direct wet-
mount for the diagnosis of IPIs in participants referred to
hospitals affiliated to Shiraz University of Medical Sciences,
and the use of one method for diagnosis of IPIs was the limi-
tation of this study. The higher prevalence of IPIs has been
reported in the studies which employed two or three diag-
nosis methods, such as concentration and staining methods
besides direct wet-mount method, and the implementation
of these methods together increases the sensitivity of IPI
detection (Garcia et al. 2017; Teimouri et al. 2020). The
main strength of this study is its novelty; to the best of the
author’s knowledge, this is the first study on the prevalence
of IPIs among outpatients and inpatients referred to hospitals
affiliated to Shiraz University of Medical Sciences in the
pre- and post-COVID-19 pandemic. Other strengths of this
study are the large sample size and coverage of two main
hospitals in Shiraz County.

Conclusions

A relatively low prevalence of IPIs was observed among the
patients referred to hospitals affiliated to Shiraz University
of Medical Sciences in the study period. Blastocystis spp.
was the most common intestinal parasite detected, followed
by E. coli and G. intestinalis. The IPIs in male were higher
than females. Moreover, the 30-39 years age group was
more affected by IPIs. Our results showed that the preva-
lence of IPIs has decreased during the COVID-19 pandemic.
Improved sanitation, personal hygiene, and health education
can be effective in reducing parasitic infections during the
COVID-19 pandemic. However, in recent decades, due to
the improvement of the health situation in Iran, the trend of
IPIs has decreased. This study has provided baseline infor-
mation for future studies in the study area. We also found
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that diagnostic methods that were being used in the hospital
at that time were not adequate to detect these infections.
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