
Journal of Food and Nutrition Research, 2017, Vol. 5, No. 5, 331-336 
Available online at http://pubs.sciepub.com/jfnr/5/5/7 
©Science and Education Publishing 
DOI:10.12691/jfnr-5-5-7 

Prevalence and Risk Factors Associated with Intestinal 
Parasitic Infections among Food Handlers of Swat, 

Khyber Pakhtunkhwa, Pakistan 

Wali Khan1,*, Noor-un-Nisa2, Aly Khan3 

1Department of Zoology, University of Malakand, Chakdara, Lower Dir, Khyber Pakhtunkhwa, Pakistan 
2Vertebrate Pest Control Institute, Southern Zone- Agricultural Research Centre, Pakistan Agricultural Research Council, Karachi 

University Campus, Karachi 
3Crop Diseases Research Institute, Southern Zone- Agricultural Research Centre, Pakistan Agricultural Research Council, Karachi 

University Campus, Karachi 
*Corresponding author: walikhan.pk@gmail.com 

Abstract  Intestinal parasitic infection is one of the public health problems in developing countries including 
Pakistan. Food handlers being major source, therefore effective prevention and control require the identification of 
local risk factors. Presently occupation based cross sectional study was conducted to assess the prevalence of 
intestinal parasitic infections and associated risk factors among food handlers of district Swat, Khyber Pakhtunkhwa, 
Pakistan from January 2011 to December 2013. Study subjects were selected based on random sampling methods. A 
total of 267 food handlers were enrolled, socio-demographic data and possible factors for the occurrence of intestinal 
parasitic infection were collected using a pre-tested structured questionnaire. Approximately 10 grams of stool 
specimens were examined using wet mount and formal ether concentration technique. The overall prevalence of 
intestinal parasite was 83.1% (n=222/267). Multiple infections were identified in 28.4% (n=76/267) individuals. 
These infections were given in order of their frequency and percentage as: Ascaris lumbricoides 55.8% (n=149/267) 
Trichuris trichuira 14.9% (n=40/267), Entamoeba histolytica /dispar 14.2% (38/267), Enterobius vermicularis  
9.73% (n=26/267), Hymenolepis nana 9.36% (n=25/267), Taenia saginata 8.98% (n=24/267), Hookworm 5.99% 
(16/267) and Giardia lamblia 5.61% (n=15/267). Hand washing before food handling, preparing food during 
suffering from infectious diseases and using common knife for cutting the flesh or vegetable were the most 
significantly associated factors for the occurrence of intestinal parasite infection. The results highlighted that food 
handlers with different pathogenic organisms may influence consumers to significant health risks. Routine screening 
and treatment of food handlers is a proper tool in preventing food-borne parasitic diseases. 
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1. Introduction 

Parasitic infection is highly prevalent throughout in 
developing countries of the world. Food handlers are a 
potential source of infection for many intestinal parasites 
and other enteropathogenic infections as well [1]. 

Parasites are one of the important casual agents of 
diarrhea, loss of weight, abdominal pain, nausea, vomiting, 
lack of appetite, abdominal distention and Iron deficiency 
anemia [2]. Most of the remote areas of Pakistan are 
suffered due to this potential hazards, parasitic infections 
are the major public health problem and most of the 
victims are children.  

Scholars claimed that factors such as low household 
income, poor personal and environmental sanitation,  
over-crowding, limited access to clean water, tropical 
climate and low altitude significantly associated with the 

occurrence of high intestinal parasitic infections especially 
in tropical and sub-tropical areas [3]. In Pakistan, 
intestinal parasitic infection is one of the challenging issue, 
causes morbidity amongst children. Different studies 
conducted in different regions of the world, depicted that 
the prevalence and possible associated factors are different. 

Intestinal parasite prevalence was higher in children 
with less educated mother, in children who have habit of 
eating raw/ unwashed vegetables, drinking unprotected 
well/spring water and who do not have hand washing 
practice before meal [4]. 

Intestinal parasitic infections are widely prevalent, with 
variable distribution in different parts of the country. 
Various surveys have been conducted, some of them are 
as: [5-17]. There is a need for the periodical evaluation of 
the prevalence for future intervention in high risk group 
such as food handlers. The present study was aimed to assess 
the prevalence of intestinal parasitic infections and associated 
factors among food handlers in district Swat, Pakistan. 
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2. Material and Methods 

2.1. Study Area 
District Swat is located 165 Kilometer away from the 

capital city, Peshawar. The elevation of Swat river valley, 
at the southern boundaries of the district, is over 600 
meters and rises rapidly towards the north. There are 
several mountain peaks ranging from 4500 to over 6000 
meter above sea level. Average temperature ranges -2 to 
33°C. The area is predominantly rural and most residents 
live in villages. 

2.2. Study Design and Period 
A cross sectional study among food handlers of district 

Swat (age in years < 20 and > 20 in both the genders) 
from January 2012 to December 2013 was conducted.  

2.3. Source and Study Population 
The source population was food handlers. Total reported 

area of the district is 506528 hectares out of which only 
98845 (19.5%) hectares is cultivable. Most of the 
cultivation is being carried out in the southern parts of the 
area. The managers of the food communities were 
interviewed. Food handlers were randomly selected and 
are seemed healthy and did not take any anti-helminthic 
drug before a month were this study population.  

2.4. Sampling Method and Procedure 
Thirty managers of 267 food handlers were sampled 

and single sampling technique was used. The sample size 
was determined using single population proportion 
formula by considering the prevalence of intestinal 
parasites in food handlers that give a final sample size of 
267.  

2.5. Data Collection and Laboratory 
Procedures  

The interviewers were informed in advance about the 
purposes and contents of the survey. Data about the socio 
demographic characteristics and other associated factors 
were collected using a semi structured based questionnaire. 
At least 10 gram of stool specimen was collected using 
clean, tightly corked, leak proof containers, a small 
amount was analyzed using wet mount technique and the 
remaining portion was concentrated using formal - ether 

concentration technique and examined microscopically [18]. 

2.6. Data Quality Control 
To assure the reliability of data collection, a study 

questionnaire was prepared in English and translated to 
the local language (Urdu) and retranslated in to English in 
order to assure consistency. Before the questionnaire was 
used in the actual data collection it was pre tested on 30 
food handlers’ managers. Stool sample collection and 
investigation was made according to a standard 
procedures. Microscopic reading was made by the first 
author and results were confirmed by himself. 

2.7. Ethical Considerations 
Ethical clearance was obtained from the Ethical review 

committee of University of Karachi, Pakistan. 
Communication with the University administrators was 
made through formal letter obtained from University. 
After that, verbal and written consent was obtained from 
each participants. In order to keep confidentiality of any 
information provided by study subjects, the data collection 
procedure was anonymous. Study participants who were 
positive for intestinal parasitic infection were informed for 
appropriate treatment protocol by the concerned 
physicians. 

3. Results 

3.1. Socio-Demographic Characteristics  
Of the total expected 300 participants, 267 were 

participated in the study, making the response rate of 89%. 
The mean age of the respondents was 27.5 with a standard 
deviation of ±19.3. The study participants were male 156 
[58.4%] and female 111 [41.5%]. The population surveyed 
were comprised below 20 years in age 100 [37.5%] and 
above 20 years 167 (62.5%) respectively [Table 1]. 

3.2. Socio-economic Characteristics  
The risk factors like hand washing before food handling, 

preparing food when suffering from diseases and using 
common knife for cutting the flesh or vegetable are 
significantly (<0.05) associated with intestinal parasitic 
infections while hand washing after toilet and finger nail 
status are not statistically (>0.05) associated with the 
prevalence of these infections. [Table 2]. 

Table 1. Socio-demographic characteristics of food handlers in district Swat, Khyber Pakhtunkhwa, Pakistan (2011- 2013) 

Variable  Frequency Percentage (%) 

Age 
Below 20 years 100 37.4 
Above 20 years 167 62.5 

Sex 
Male 156 58.4 

Female 111 41.5 

Altitude 
low 110 41.1 
high 157 58.8 

literacy 
Can’t read and write 134 50.1 

Read and write 87 32.5 
Regular education 23 8.61 
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Table 2. Association between intestinal parasitic infections and socioeconomic factors in Food handlers of low and high altitude in Swat, 
Pakistan 

Risk factors Infected % of infection odds ratio (95%CI) P value 

Hand washing after toilet 
With water only 87 32.5 

1.006 (0.6984 to 1.448) 0.4877 
With water and soap 135 50.5 

Hand washing before food handling 
With water only 186 69.6 

0.5778(0.3678 to 0.9076) 0.0083 
With water and soap 36 13.4 

Preparing food when suffering from diseases 
like diarrhea, cold etc 

Yes 177 66.2 
0.6756(0.4423 to 1.032) 0.0344 

no 45 16.8 
Using common knife for cutting the flesh or 
vegetable 

Yes 193 72.2 
0.51849(0.3192 to 0.841) 0.0036 

No 29 10.8 
Finger nail status Trimmed 187 70.0 

0.7927(0.4941 to 1.272) 0.1674 
 Non-trimmed 35 13.1 

Table 3. Frequency distribution of intestinal parasites identified from food handler stools 

 
Figure 1. Pattern of infection in food handlers of Swat, Khyber Pakhtunkhwa, Pakistan 

Table 4. Pattern of mono-parasitism of intestinal parasitic infections in food handlers of Swat, Pakistan 
Type of infection No. Of species Species associated Cases (%) 
Mono-parasitism 1 species (n=146) Ascaris lumbricoides 73 (27.3) 

  Trichuris trichura 17 (6.36) 
  Enterobius vermicularis 11 (4.11) 
  Hook worm 05 (1.87) 
  Taenia saginata 14 (5.24) 
  Hymenolepis nana 09 (3.37) 
  Entamoena histolytica 12 (4.49) 
  Giardia lamblia 05 (1.87) 

Total mono-parasitism   146 (54.6) 
Total of infected patients   222 (83.1) 
Total samples examined   267 

Parasite species Population infected  Prevalence (%)  
Ascaris lumbricoides 149  55.8 
Trichuris trichura 40  14.9 
Enterobius vermicularis 26  9.73 
Hook worms species 16  5.99 
Taenia saginata 24  8.98 
Hymenolepis nana 25  9.36 
Entamoeba histolytica 38  14.2 
Giardia lamblia 15  5.61 
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Table 5. Pattern of poly-parasitism of intestinal parasitic infections in food handlers of district Swat, Pakistan 

Poly-parasitism 2 species (n=52) A.lumbricoides + T.trichuira 07 (2.62) 
  A.lumbricoides + E.histolytica 23 (8.61) 
  A.lumbricoides + E.vermicularis 04 (1.49) 
  A.lumbricoides + H.nana 15 (5.61) 
  A.lumbricoides + Hookworm 03 (1.12) 

Sub-total   52 (19.4) 
 3 species (n=14) A.lumbricoides + T.trichuira + E.histolytica 02 (0.74) 
  A.lumbricoides + T.trichuira + hookworms 08 (2.99) 
  A.lumbricoides + E.vermiculris + H.nana 01 (0.37) 
  A.lumbricoides + E.vermicularis + T.saginata 03 (1.12) 

Sub-total   14 (5.24) 
 4 species (n=10) A.lumbricoides +T.trichuira + E.vermicularis + E.histolytica 03 (1.12) 
  A.lumbricoides + hookworm + E.vermicularis + T.saginata 04 (1.49) 
  A.lumbricoides + T.trichuira + T.saginata + G.lamblia 03 (1.12) 

Sub-total   10 (3.74) 
Total parasitism   76 (28.4) 

Total of infected patients   222 (83.1) 
Total samples examined   267 
 
Flow- chart of the selected food handler’s categories for the present study at high and low altitude. 

 
Figure 2. Food handlers companies, total samples and infected for the present investigation 

3.3. Prevalence of Intestinal Parasite Infection 

The overall prevalence of intestinal parasite was 83.1% 
(n=222/267). Multiple infections were identified in 28.4% 
(n=76/267) individuals. These infections were given in 
order of their frequency and percentage as: Ascaris 
lumbricoides 55.8% (n=149/267) Trichuris trichuira  
14.9% (n=40/267), Entamoeba histolytica /dispar 14.2% 
(38/267), Enterobius vermicularis 9.73% (n=26/267), 
Hymenolepis nana 9.36% (n=25/267), Taenia saginata 
8.98% (n=24/267), Hookworm 5.99% (16/267) and 
Giardia lamblia 5.61% (n=15/267). Table 4 and Table 5, 
Figure 1. 

3.4. Pattern of Prevalence  

The prevalence of intestinal parasites to at least a single 
infection was 146 (54.6%). Mixed infection was observed 
in 76(28.4%) among food handlers who had intestinal 
parasitic infection. Of these, proportion 52 (19.4%) are 
double, 14 (5.24%) triple and 10 (3.74%) quadruple 
infections were noted (Table 3 and Table 4). 

4. Discussion 
Intestinal parasitic infections are normally associated to 

living conditions, level of poverty, personal and environmental 
hygiene, availability of clean water supply, adequacy of 
health facilities and sanitation practices. Over all prevalence 
of intestinal parasites seen in present study was higher 
than those reported in Pakistan [6,7,8,9,19,11,12,13,20,21]. 
This is due to the fact that these studies dealt with targeted 
groups i.e. children living in slums, rural children or those 
with gastrointestinal problems that are expected to have 
higher prevalence of the parasites, [14,15,16,17] and 
reported the comparable findings. The parasite species 
found in present study are similar to those reported earlier 
and no parasite specific to the region was recorded. 
Association of parasitic infection with different factors 
like low and high altitude, sex and age of the food 
handlers, hand washing after toilet, hand washing before 
food handling, preparing food when suffering from 
diseases like diarrhea, cold etc, using common knife for 
cutting the flesh or vegetable, finger nail status, were 
studied. Each of the factor studied were of considerable 
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importance and having high impact on the prevalence of 
parasites, food handlers of >20 years of age had higher 
prevalence than younger. This may be due to the close 
association of aged food handlers to their practices, male 
food handlers were more infected than female it may be 
due to the fact that male usually found engaged in their 
activities as compared to females, food handlers of the low 
altitude were found more infected than high altitudes. 
Hand washing after toilet, hand washing before food 
handling, preparing food during suffering from diseases, 
using common knife for cutting the flesh or vegetable, 
were the most important factors that enhanced the 
prevalence of parasites.  

The overall prevalence of intestinal parasite in the 
present study was 222/267 (83.1%).This finding is higher 
than the study conducted in other parts of Pakistan 
[6,10,20]. Sindh Pakistan 31% [11], however present 
finding was also higher than studies conducted in different 
parts of the world as [22,23]. While it was lower than 
studies conducted in Nigeria (94%) [24,25] and 
Madagascar (94.4%) [26]. Possibly the difference might 
be, due to the geographical location, the living and the 
socio economic nature of the study subjects. 

The leading intestinal parasite in the present study was 
A.lumbricoides 149(55.8%) which was found to be higher 
than studies conducted in the same area 39.0% of the 
infection rate was recorded by [27] noted 31.0% of 
prevalence of this roundworm in Kurram Agency, Lahore 
(24.4%) [28] and other countries such as Ivory Cost 
(38.3%) [29]. The reason might be the geography of the 
place or the socio economic condition of the study area 
and the habit of the study participants in relation to wash 
hands before and after touching the food. 

The second and the third most prevalent intestinal 
parasites in our study was T.trichuira 40 (14.9%). The 
prevalence of this nematode parasite was lower than other 
studies done in Karachi [30,12]. Our finding was also 
higher than the study conducted in Wondo Genet (0.35%) 
[24]. Moreover, the prevalence of E.vermicularis was 26 
(9.73%) lower than a study conducted in Vehari under 
developed area of Pakistan and urban and sub-urban 
population of Islamabad 13.8% infection were observed 
[31]. Prevalence was close in school children in Islamabad 
(9.1%) [32] and Swat, Pakistan (8.25) [15]. This could be 
due to difference in environmental and living conditions 
of the study participants. 

In the present study, hookworms, constituted about 
16(5.99%). This finding was higher than the study 
conducted in Swat (3.64%), a comparable figure 6.70% 
was noted by [16] while studying the shepherds intestinal 
parasites in the same region and Jimma, 5.0% [33]. 
Similarly the prevalence of G. lamblia in present finding 
was 15(5.61%) lower than studies conducted in Lake 
Langano (6.2%) [34,35] in Dir upper 6.1% [9] and 11.4% 
[20] and 50.8% [13]. The possible explanation for this 
difference might be occupation relation, time gap, 
geographical and environmental difference of the localities. 

The prevalence of multiple intestinal parasitic 
infections was 28.4% [n=76/267], which was lower than 
that was reported from Swat earlier (38.3%). Variation in 
the environmental and geographical condition, person 
habit and occupational activities might explain the 
observed fluctuation parasitic infections. 

The most important considerable associated factors 
with the occurrence of intestinal parasitic infection were 
hand washing after toilet, hand washing before food 
handling, preparing food when suffering from diseases, 
using common knife for cutting the flesh or vegetable, 
finger nail status, were studied. Present study highlights 
the need for thorough investigation of intestinal parasitic 
infections in food handlers of Swat, Pakistan. These 
diseases, which have been eliminated in most areas, 
continues to be popular in the rural areas of Pakistan.  
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