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تفشى وبائي لحالات الشِّيغِلَّة، محافظة جنوب الباطنة، عُمان
دراسة حالات وضوابط
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abstract: Objectives: An outbreak of acute gastroenteritis due to Shigella flexneri occurred in August 2012 in the 
catchment area of the Wadi Sahtan Health Center in Rustaq, Al Batinah South Governorate, Oman. The aim of this 
study was to discover possible causes of this outbreak in the villages of Fassa, Rogh and Amk and to measure the risk 
of exposure among cases and controls. Methods: A case-control study was conducted in September 2012 in Fassa, 
Rogh and Amk. All households in the three villages were interviewed. Case and control households were compared 
to determine possible exposure avenues, including place of residence, source of drinking water, hand hygiene levels 
and practices related to drinking water, food preparation and environmental sanitation. Results: Residing in Fassa 
(P <0.0001; odds ratio [OR] = 4.86, 95% confidence interval [CI] = 2.22–10.63) and average hand hygiene practices 
(P = 0.008; OR = 13.97, 95% CI = 1.58–123.36) were associated with an increased risk of contracting shigellosis. 
No significant differences were found with regards to the other exposure avenues. Conclusion: This was the first 
study conducted in Oman regarding an outbreak of shigellosis in a community setting. The only variables that 
significantly impacted the risk of acute gastroenteritis were residing in Fassa and average hand hygiene practices. 
The source of the outbreak could not be identified. However, septic tank sanitation and water and food consumption 
practices were not satisfactory in the studied villages. These need to be addressed to prevent similar outbreaks of 
acute gastroenteritis in this region in the future.

Keywords: Case-Control Study; Disease Outbreaks; Shigellosis; Transmission; Risk Factors; Oman.

ة فى �إحداث تف�شى وبائي لحالات نزلة معوية حادة فى �أغ�سط�س من عام 2012 فى  يغِلَّة الفلِكْ�سنِريَّ الملخ�ص: الهدف: ت�سبب ميكروب ال�شِّ
المنطقة المحيطة بمركز �صحى وادى ال�سحتن بالر�ستاق في محافظة جنوب الباطنة، عُمان. الطريقة: �أجريت هذه الدرا�سة لاكت�شاف الأ�سباب 
�أجريت هذه  الطريقة:  التعر�ض بين الحالات وال�ضوابط.  الروغ و عمق وقيا�س معدل خطورة  الوبائي بقرى ف�سح،  التف�شى  �أدت لهذا  التى 
الدرا�سة فى �شهر �سبتمبر 2012 فى القرى الثلاث ف�سح، الروغ و عمق. تمت مقابلة جميع الأ�سر بالقرى الثلاث. وتمت المقارنة بين الحالات 
وال�ضوابط لتحديد �أ�سباب التعر�ض لعوامل الخطورة وت�شمل ال�سكن، م�صدر مياه ال�شرب، م�ستوى نظافة الأيدى والممار�سات الخا�صة ب�شرب 
المياه، �إعداد الطعام، ال�صرف ال�صحي والتخل�ص من النفايات. النتائج: الإقامة فى ف�سح )P >0.0001; ن�سبة الأرجحية 95% ,4.86 = 
الثقة  فا�صل   )OR(  =  13.97,  95% الأرجحية  ن�سبة   P  =  0.008( الأيدي  ]CI[( وممار�سات غ�سل   =  2.22-10.63 الثقة  فا�صل   )OR(
CI( = 1.58-123.36( كانت مرتبطة بزيادة مخاطر الإ�صابة. لم توجد فروق ذات دلالة �إح�صائية فيما يتعلق ببقية عوامل الخطورة التى 
يغِلَّة داخل المجتمع. وقد تبين �أن  �شملتها الدرا�سة. الخلا�صة: تعتبر هذه الدرا�سة هى الأولى ميدانياً فى عُمان بخ�صو�ص تف�شي وباء ال�شِّ
ال�سكن بقرية ف�سح والممار�سات الخا�صة بغ�سل الأيدي هما الم�ؤثران على �إحداث التف�شى الوبائي لحالات النزلة المعوية و لم يتم تحديد 
م�صدر العدوى. على �أية حال كانت العوامل الأخرى مثل ت�صريف خزانات المجاري والممار�سات الخا�صة ب�شرب المياه و�إعداد الطعام غير 

كافية وفى حاجة لمزيد من الدرا�سة لو�ضع حلول لها لمنع حدوث تف�شيات وبائية لنزلات معوية م�ستقبلية بهذه المنطقة.
يغِيلَّيةُ؛ انتقال المر�ض؛ عوامل الخطورة؛ عمان. مفتاح الكلمات: درا�سة حالات و�ضوابط؛ التف�شي الوبائي للأمرا�ض؛ ال�شِّ
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Advances in Knowledge 
-	 This is the first study conducted in Oman regarding a shigellosis outbreak in a community setting and investigating sources and risks 

of exposure. 

Application to Patient Care 
-	 The findings of this study will aid the implementation of preventative measures to protect against outbreaks of shigellosis in Oman and 

among other communities. 
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Shigellosis is an important public health 
problem and outbreaks have been reported 
both in developed and developing countries.1,2 

Person-to-person contact and contaminated food 
and water are the major modes of transmission.3–5 

While waterborne outbreaks of shigellosis have been 
reported in many countries, to the best of the authors’ 
knowledge, there have been no published studies of 
shigellosis outbreaks in Oman to date.2,5

The Wadi Sahtan Health Center is located nearly 
45 km from Rustaq Hospital in the wilayat (district) 
of Rustaq, Al Batinah South Governorate, Oman. 
There are 51 villages in the catchment area of the 
health centre, with a total population of 10,304 people, 
of which 9,944 are Omani (96.5%).6 In August 2012, 
an outbreak of acute gastroenteritis due to Shigella 
flexneri occurred in this catchment area.7 A total of 
142 cases of acute gastroenteritis were reported from 
the villages of Fassa, Rogh and Amk. Of these cases, 
26 were admitted to Rustaq Hospital. Stool samples 
were collected from 21 out of the 26 admitted cases; 
7 of these were positive for S. flexneri. All of the 
isolates had the same antibiotic sensitivity pattern 
(sensitive to nalidixic acid, ciprofloxacin, cefotaxime, 
co-trimoxazole and resistant to ampicillin, augmentin 
and chloramphenicol).

Households from the three affected villages shared 
a common desalinated water source—a three-tank 
water storage system—which contained a mixture 
of water originally pumped from four tube wells and 
water from a desalination plant in Rustaq which had 
been transported to the villages by water tankers.7 The 
desalinated water had been chlorinated at a facility in 
Barka, a city approximately 96 km away, before being 
transmitted via pipeline to the desalination plant in 

Rustaq. Other sources of drinking water included 
personal mineral and well water supplies and water 
supplied through tankers to individual households.

Field staff from the Communicable Disease 
Control Center of the Ministry of Health in Al Batinah 
South Governorate collected 15 water samples in 
August 2012 for bacteriological examinations from 
either transporting tankers, mosques, other public 
facilities or from houses as collection was not possible 
from the tube wells or overhead storage tanks.8 
Samples were tested for Escherichia coli and coliforms 
and determined to be either satisfactory or not 
suitable for human consumption. Samples collected 
from water tankers were found to be satisfactory. 
Three water samples collected from households, one 
water sample collected from a public cooler and 
one water sample collected from a mosque were not 
suitable for human consumption. Faecal coliforms 
were found in two water samples and coliform bacilli 
were present in three samples.8 

The epidemic curve [Figure 1], clinical data 
and geographical distribution of cases with similar 
symptoms, greater number of cases in children and 
the isolation of S. flexneri with the same antibiotic 
sensitivity profile from stool samples all indicated that 
this was an outbreak of shigellosis with a common 
source. This study was conducted in order to describe 
the outbreak and estimate the risk of certain exposure 
factors in the development of shigellosis in this 
community setting in the wilayat of Rustaq, Oman.

Methods

This case-control study was carried out in the villages 
of Fassa, Rogh and Amk in September 2012 to identify 

 
Figure 1: Epidemic curve chart of a shigellosis outbreak in Rustaq, Al Batinah South Governorate, Oman (N = 142). A total 
of 114 outpatients presented to the Wadi Sahtan Health Center between mid-August and the beginning of September 
2012. In addition, 26 inpatients were admitted to Rustaq Hospital during the same 20-day period.
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the cause of the August 2012 shigellosis outbreak. 
Face-to-face interviews were conducted with all 
households in the three villages by 12 health educators 
and school health nurses working in six teams. 
Interviewers had received a one-day training course 
from a regional epidemiologist and regional infection 
control specialist and were trained on interview 
techniques and questionnaire completion procedures 
in order to ensure uniformity and minimise any 
potential bias in the data collection. Demographic 
details and data on possible exposures were collected, 
including sources of both drinking water and water 
for washing fruit/vegetables. Other variables included 
the presence of houseflies and practices related to 
water consumption; hand hygiene; food preparation 
and consumption; household waste collection and 
disposal; and septic tank maintenance.

Households were considered to be case households 
if any member of the household had had diarrhoea 
≥3 times per day (with or without vomiting, fever, 
abdominal pain and dehydration) between the date 
of the interview in September and two days before 
the first reported case of shigellosis in August. If no 
members were reported to have been affected, the 
household was considered a control household. 

During the interview, households were asked 
questions related to water consumption and storage 
practices. These questions focused on whether 
drinking water was boiled and cooled before 
consumption; the frequency of water storage tank 
cleaning in the previous six months; whether water 
purifying filters were used and, if so, the frequency of 
changing these filters in the previous six months and 
the type of filters used. With regards to hand hygiene 
practices, household members were asked to report 
whether they washed their hands with soap and water 
before preparing food and eating and after using the 
toilet and changing diapers. If all of these practices 
were carried out by all members of the household, 
then hand hygiene practices were considered good. 
Practices were considered unsatisfactory if household 
members indicated that they did not wash their hands 
after using the toilet or changing diapers. Other 
combinations of responses were considered to indicate 
average practices. 

Household members were asked whether raw 
vegetables and fruits were washed before they were 
eaten or used in salads and, if so, the source of the water 
used. Additionally, interviewers enquired as to whether 
meals were prepared fresh before consumption. If meals 
were not prepared immediately before consumption, 
interviewers asked where the food was stored and 
whether it was reheated before consumption. 

Information about household waste collection 
was also obtained during the interview. Specifically, 
household members were asked whether waste was 
disposed of in open or closed containers and the 
frequency with which household waste was dumped in 
the community bin (either on a daily basis, once every 
2–3 days or every three days or longer). The frequency 
of collection of household waste from the community 
bin by the municipality was also assessed (either on a 
daily basis, every 2–3 days, every 4–7 days, every 8–14 
days or every 14 days or longer). The presence of any 
houseflies in the house during the interview was noted 
by interviewers.

Full or clogged septic tanks in close proximity to 
water supply lines places the population at risk for 
acute gastroenteritis via possible contamination of the 
drinking water sources. Households were therefore 
asked about the presence of septic tanks and, if 
present, the frequency with which the septic tanks 
were emptied. This was an open-ended question. 
Additionally, interviewers observed and noted the 
presence of any overflowing or leaking septic tanks in 
the households during the interview. 

Collected data were presented in numbers and 
percentages and analysed using the Statistical Package 
for the Social Sciences (SPSS), Version 16 (IBM Corp., 
Chicago, Illinois, USA). The Chi-squared test of 
significance was used to compare the case and control 
groups. Fisher’s exact test was used when there were less 
than five observations in a group. The odds ratio (OR) 
and 95% confidence interval (CI) was calculated. A P 
value of ≤0.05 was considered statistically significant.

This study was approved by the Research & Ethical 
Committee of the Al Batinah South Governorate 
in Oman. The purpose of the study was explained 
to all subjects and oral consent received before the 
interviews were conducted.

Results

A total of 154 households were included in the study, 
with 44 (28.6%) classified as cases and 110 (71.4%) as 
controls. The greatest number of households (48.7%) 
were located in Fassa, followed by Amk (31.2%) and 
Rogh (20.1%). Among the case households, Fassa 
was the village most affected by acute gastroenteritis 
(n = 33; 75.0%) with only six (13.6%) and five (11.4%) 
affected households from Rogh and Amk, respectively. 
The distribution of control households was 42 (38.2%), 
25 (22.7%) and 43 (39.1%) households located in Fassa, 
Rogh and Amk, respectively. The case-to-control ratio 
was 1:1.3 in Fassa, 1:4.2 in Rogh and 1:8.6 in Amk.

Descriptive data of shigellosis exposure variables 
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from all households are shown in Table 1. The vast 
majority of households (87.1%) indicated that their 
drinking water originated from the common water 
tank which supplied all three villages. Water filters 
were used for purification purposes in 134 house-
holds (87.0%). Fruit/vegetables were washed before 
consumption in 98.7% of households, with 87.6% using 
common tank water for this purpose. Only 3.2% of 

Source of water for vegetable washing

Common tank 
     Filtered
     Not filtered

9 (5.8)
126 (81.8)

Tanker 5 (3.2)

Well 6 (3.9)

Other 8 (5.2)

Fresh preparation of food before consumption

Yes 143 (92.9)

No 11 (7.1)

Waste collection container

Open 93 (60.4)

Closed 61 (39.6)

Frequency of waste disposal

Daily 141 (91.6)

Every 2–3 days 13 (8.4)

Every three days or longer 0 (0.0)

Frequency of waste collection by municipality

Daily 0 (0)

Every 2–3 days 0 (0)

Every 4–7 days 10 (6.5)

Every 8–14 days 6 (3.9)

Every 14 days or longer 138 (89.4)

Presence of houseflies

Yes 65 (42.2)

No 88 (57.1)

Not observed 1 (0.7)

Presence of septic tank

Yes 149 (96.8)

No 5 (3.2)

Presence of septic tank overflow/leakage

Yes 9 (5.8)

No 145 (94.2)

*Total number of households for these variables was 134 as 20 
households did not use water filters. †Total number of households for 
this variable was 153 due to missing data for one household.

Table 1: Descriptive data of shigellosis exposure 
variables from households in Rustaq, Al Batinah South 
Governorate, Oman (N = 154)

Variable n (%)

Place of residence

Fass 75 (48.7)

Amk 48 (31.2)

Rogh 31 (20.1)

Presence of affected household members 

Yes 44 (28.6)

No 110 (71.4)

Source of drinking water

Common tank 134 (87.1)

Personal mineral water 8 (5.2)

Tanker 5 (3.2)

Well 6 (3.9)

Other 1 (0.6)

Use of water filters

Yes 134 (87.0)

No 20 (13.0)

Type of water filters*

Electrical 119 (77.3)

Candle 15 (9.7)

Frequency of changing water filters*

At least once in six months 124 (92.5)

Not changed 10 (7.5)

Water boiled/cooled before drinking†

Yes 5 (3.2)

No 148 (96.1)

Frequency of cleaning water tank

At least once in six months 114 (74.0)

Not clean 36 (23.4)

Not answered 4 (2.6)

Hand hygiene practices 

Good 148 (96.1)

Average 5 (3.2)

Unsatisfactory 1 (0.6)

Washing fruit/vegetables before consumption 

Yes 152 (98.7)

No 2 (1.3)
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Table 2: Comparison of shigellosis exposure variables between case and control households study in Rustaq, Al 
Batinah South Governorate, Oman (N = 154)

Variable n (%) P value OR 95% CI

Case Control Lower Upper

Place of residence

Fassa 33 (75.0) 42 (38.2) <0.0001 4.857 2.219 10.631

Rogh/Amk 11 (25.0) 68 (61.8)

Source of drinking water

Common tank 40 (90.9) 95 (86.4) 0.590 1.579 0.493 5.053

Other 4 (9.1) 15 (13.6)

Use of water filters

No 4 (9.1) 16 (14.5) 0.437 0.558 0.185 1.867

Yes 40 (90.9) 94 (85.5)

Type of filters*

Candle 4 (10.0) 11 (11.7) >0.05 0.838 0.250 2.810

Electrical 36 (90.0) 83 (2.8)

Frequency of changing water filters*

At least once in six months 3 (7.9) 7 (7.3) >0.05 1.090 0.267 4.454

Not changed 35 (92.1) 89 (92.7)

Water boiled/cooled before drinking†

No 42 (95.5) 106 (97.2) 0.626 0.594 0.096 3.685

Yes 2 (4.5) 3 (2.8)

Frequency of cleaning water tank

Not clean 14 (33.3) 22 (18.6) 0.095 1.955 0.883 4.325

At least once in six months 28 (66.7) 86 (81.4)

Hand hygiene practices

Average/unsatisfactory 5 (11.4) 1 (0.9) 0.008 13.974 1.583 123.369

Good 39 (88.6) 109 (99.1)

Washing fruit/vegetables before consumption

No 2 (4.5) 0 (0.0) 0.080 0.276 0.214 0.357

Yes 42 (95.5) 110 (100.0)

Fresh preparation of food before consumption

No 4 (9.1) 7 (6.4) 0.511 1.471 0.408 5.301

Yes 40 (90.9) 103 (93.6)

Waste collection container

Open 26 (59.1) 67 (60.9) 0.835 0.927 0.455 1.891

Closed 18 (40.9) 43 (39.1)

Presence of house flies†

Yes 22 (50.0) 43 (39.4) 0.232 1.535 0.759 3.106

No 22 (50.0) 66 (60.6)

Presence of septic tank

No 0 (0.0) 5 (4.5) 0.322 0.000 0.000 0.000

Yes 44 (100.0) 105 (95.5)

*Total number of households for these variables was 134 as 20 households did not use water filters. †Total number of households for this variable was 
153 due to missing data for one household.
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households reported boiling and cooling their drinking 
water before consumption. The water tanks in 23.4% 
and water filters in 7.5% of households had not been 
cleaned or changed at all in the previous six months. 
Hand hygiene practices were rated as good in 96.1% 
of households.

Waste was collected in an open container in 
60.4% of households; however, household waste was 
disposed of on a daily basis in 91.6% of the households. 
The majority of the households (89.4%) reported that 
it took more than 14 days for waste in common bins to 
be collected and disposed of by the local municipality. 
Houseflies were observed in 42.2% of households. 
The majority of households (96.8%) had septic tanks, 
although overflowing/leaking septic tanks were 
observed in 5.8% of residences. Additionally, 112 
households (72.7%) reported that they had never 
emptied their septic tanks. 

Sources of exposure were compared between case 
and control households [Table 2]. As the greatest 
number of acute gastroenteritis cases resided in Fassa, 
households in Fassa were compared to the households 
from both Amk and Rogh. The risk of shigellosis 
occurring in a household in Fassa was 4.85 times 
higher than for the villages of Amk and Rogh combined 
(OR = 4.857, 95% CI = 2.219–10.631). This was statistically 
significant (P <0.005). As common tank water was the 
suspected source of the shigellosis outbreak, drinking 
water sources were categorised into either common 
tank or other water sources. The risk of shigellosis 
was 1.5 times greater in households using water from 
the common tank water source (OR = 1.579, 95% 
CI = 0.493–5.053) compared to those using other 
sources of drinking water; however, this was not 
statistically significant (P = 0.590). 

Not changing water filters regularly increased the 
odds of being a case household but was not statistically 
significant (OR = 1.090, 95% CI = 0.267–4.454; 
P >0.05). Water tanks in 33.3% of case and 18.6% 
of control households had not been cleaned in the 
previous six months. While the risk of shigellosis 
was 1.95 times greater among these households 
(OR = 1.955, 95% CI = 0.883–4.325) compared to those 
who had cleaned their water tanks at least once during 
that time period, this was not statistically significant 
(P = 0.095). When hand hygiene practices were 
compared, there was a statistically significant risk of 
acute gastroenteritis among households with average 
or unsatisfactory hand hygiene practices (P = 0.008). 
The risk was 13.97 times higher in these households 
than in those with good hand hygiene practices.

The risk of acute gastroenteritis occurring in a 
household was 1.47 times higher in residences where 
food was not freshly prepared compared to those 

who habitually consumed fresh food (OR = 1.471, 95% 
CI = 0.408–5.301; P = 0.511). The presence of 
houseflies increased the risk of shigellosis by 1.5 
(OR = 1.535, 95% CI = 0.759–3.106; P = 0.232). These 
were not statistically significant.

Discussion

Shigellosis is a highly infectious diarrhoeal disease that 
can lead to explosive, common source or prolonged 
propogated epidemics.9–14 Studies have linked unboiled 
water, contaminated food and household contact with 
shigellosis.15–18 The current study sought to determine 
the cause of an outbreak of shigellosis occuring in 
August 2012 in Al Batinah South Governorate, Oman. 

Waterborne outbreaks of shigellosis are relatively 
common. Arias et al. investigated the relationship 
between an outbreak of S. sonnei and water supplied 
by the municipal network of Santa Maria de 
Palautordera in Catalonia, Spain.19 Although the 
causal agent was not isolated from the water samples 
taken, various other factors—such as the attack rate 
(a biostatistical measure of the speed of spread in an 
at-risk population) and evidence from environmental 
investigations which showed that the levels of free 
residual chlorine in the water were not sufficient to 
prevent the contamination of the water network—
suggested that it was a waterborne outbreak.19 A case-
control study in Sichuan Province, China, established 
that a shigellosis outbreak in a rural elementary school 
was associated with a contaminated well.5 The well 
was shallow, constructed with stones and one metre 
away from a pond. Sewage from the school and the 
surrounding farms was discharged directly into the 
pond without treatment. The untreated well water was 
found to yield S. flexneri serotype 2b.5 

In the 2012 outbreak in Al Batinah South 
Governorate, water samples were collected from the 
villages affected by acute gastroenteritis and tested by 
disease control specialists.7 The unsatisfactory results 
of the water samples, which were due to the presence 
of coliform bacilli and E. coli, were communicated 
to municipality officials.7,8 Measures were taken to 
supply an alternate source of drinking water until 
the common water storage and supply sources were 
disinfected and the water was fit for consumption 
again.7 The common water supply source for the three 
villages and evidence of faecal contamination (due 
to the presence of coliforms) from bacteriological 
examinations by the Ministry of Health in Rustaq of 
drinking water samples collected from households, 
a publicly accessible community water cooler and a 
mosque indicate that this shigellosis outbreak was 
probably waterborne.8 Unfortunately, the exact point 
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of contamination could not be identified. Shigella 
bacteria are difficult to culture from water and isolation 
from water is unusual.20–22

The current case-control study investigated other 
exposures which could have caused this outbreak of 
shigellosis. No significant differences were found 
between case and control households with regards to 
exposure variables related to sources of or practices 
related to drinking water. Only residence in Fassa 
and average hand hygiene practices were associated 
with an increased risk of acute gastroenteritis and 
statistically significant odds of a household being a 
case household. It is important to note that the three 
water samples which were found to have coliforms 
were collected from Fassa.8 Furthermore, Fassa was 
the nearest village to the common water source.7 All 
of the individuals with average hand hygiene practices 
also lived in Fassa. Therefore, some degree of person-
to-person infection could have occurred. A systemic 
review by Curtis et al. demonstrated that handwashing 
could reduce the risk of severe intestinal infections by 
48% and of shigellosis by 59%.23 Health education on 
the importance of maintaining hand hygiene before 
and after food consumption and after toilet use should 
therefore be provided to households in the wilayat of 
Rustaq by health educators and community support 
group members.

Critically, the current study found that drinking 
water was boiled and cooled in only 3.2% of households 
before consumption. This could have been because 
the majority of households used filters to purify water. 
Infrequent cleaning of water tanks and changing of 
water filters as well as the use of open waste collection 
containers were also observed in the interviewed 
households. These are all factors that introduce a 
greater risk of acute gastroenteritis.24–26 The importance 
of regularly cleaning overhead tanks, changing water 
filters, using closed containers to collect household 
waste, emptying full septic tanks and maintaining 
general hygiene in household surroundings should 
be stressed in this community setting. Additionally, 
common houseflies are mechanical vectors of Shigella 
and, as these organisms cohabitate with humans, they 
can readily contaminate food and eating utensils.27 
Waste collected less frequently than every 14 days 
(the average life cycle of the common housefly) places 
residents at risk of contracting acute gastroenteritis. 
Findings from the current study suggest that municipal 
waste collection in the wilayat of Rustaq needs to be 
done regularly and at more frequent intervals.

In a study in First Nation reserves in Manitoba, 
Canada, Rosenberg et al. found that a lack of 
piped water and inadequate sewage disposal were 
significantly associated with an increased incidence 

of shigellosis.28 When compared to communities 
with piped water, the rate ratio for shigellosis was 6.0 
(95% CI = 3.5–9.1) in communities where trucks 
delivered water to water barrels, while areas in which 
50% of the houses did not have sewage removal had 
a rate ratio of 2.0 (95% CI = 1.6–2.6) compared with 
other communities.28 In the current study, the majority 
of households in the three villages had never emptied 
their septic tanks. This introduces the possibility that 
the contents of septic tanks may be diffusing 
underground and causing underground contami-
nation, since most septic tanks are not leak-proof. 
With this scenario, a high chance of contaminating 
drinking water sources exists if there is a break in 
the water pipeline. Hence, the public should be made 
aware of the importance of installing leak-proof septic 
tanks and carrying out regular cleaning. 

The current study is subject to a number of 
limitations. As the frequency of shigellosis cases had 
declined by the end of August 2012 and interviews 
were conducted nearly a month after the initial 
outbreak, there could have been a recall bias. Mild 
and asymptomatic cases and individuals who did 
not seek medical care may not have been identified 
during the interview process, resulting in the potential 
misclassification of case and control households. For 
questions related to water, food and environmental 
hygiene practices, interviewees could have indicated 
that they were following well-known ‘good’ practices, 
even if this was not the case. This self-reporting bias 
could have impacted the significance of findings 
between case and control households. The contribu-
tion of certain demographic characteristics like age 
and gender to the outbreak of shigellosis was not 
assessed as the study intended to compare households 
only and not individuals. These demographic variables 
could have impacted the findings.

Conclusion

This is the first study conducted in Oman on a 
shigellosis outbreak in a community setting. Possible 
exposure variables behind the shigellosis outbreak in 
three villages in the wilayat of Rustaq in Oman were 
assessed. The only variables that were significantly 
associated with an increased risk of contracting acute 
gastroenteritis were residence in Fassa and average 
hand hygiene practices. No significant difference 
between households with acute gastroenteritis cases 
and those without cases were noted with regards to 
other exposure avenues, including sources of drinking 
water and practices related to drinking water, food 
preparation and environmental sanitation. While 
the source of the outbreak could not be identified, 
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the study found that practices related to water tank 
and septic tank maintenance and the consumption 
of freshly cooked food were not satisfactory in these 
villages. These need to be addressed regularly to 
prevent similar outbreaks of acute gastroenteritis in 
this community in the future.
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