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Background

Soil-transmitted helminth (STH = Ascaris lumbricoides, Trichuris trichiura and hookworms) 

infections are a major public health problem in many developing countries (Savioli et al, 
2002). Worm infections can cause a wide range of pathologic conditions (Awasthi S et al, 
2003), including reduced growth rate, deficiencies in cognitive and learning processes, 
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impaired micronutrient status and iron deficiency anaemia (Crompton DWT, 1992; 

Crompton DWT & Nesheim MC, 2002; Oberhelman RA et al, 1998). STH infections are 

among the most common communicable diseases in school-age children world-wide and 

tend to occur at highest prevalence and intensity in this age group (Awasthi S et al, 2003; 

Crompton DWT, 1999; Savioli et al, 2002).

In the summer of 2002, the World Food Programme (WFP) approached the World Health 

Organization (WHO), the Afghan Ministry of Education (MoE), and the Afghan Ministry of 

Health (MoH) to launch an inter-agency deworming campaign in Afghanistan.

Afghanistan is a landlocked country in south-central Asia. Neighbouring countries are 

Pakistan in the south and south-east, Iran in the west, Turkmenistan, Uzbekistan and 

Tajikistan in the north, and China in the north-east. The capital is Kabul (approximately 

3,000,000 inhabitants). Country’s surface is 647,500 square km in size; overall population 

(July 2002) is 27,755,775.

Despite the absence of recent epidemiological data, STH infections are known to be present 

among Afghan population. An epidemiological study carried out in 1978 in 4 villages 

located in 4 different areas of the country showed the public health relevance of A. 
lumbricoides infection; moreover, in 2 of the 4 villages the infection intensity was extremely 

severe (Buck et al., 1978). A more recent publication ranked STH among the most common 

diseases affecting Afghan refugees seeking asylum in New Zealand (New Zealand Ministry 

of Health, 2001).

However, in order to assess the distribution, and to classify the regional endemic level of 

STH infections for appropriate planning of deworming interventions at community level, the 

decision was made to undertake a baseline survey.

Materials and methods

The survey was carried out in February and March 2003 in four Provinces of Afghanistan, 

each representative of an ecologically homogeneous area (eco-zone) of the country (Figure 

1):

• Kabul City in Kabul Province, the fast-growing capital of Afghanistan, whose 

inhabitants have more than doubled from 1,300,000 in 2001 to 3,000,000 in 

2003; as metropolitan sample of Urban ecological areas.

• Nangarhar Province, as sample of the Central highlands ecological area, an 

extension of the Himalayan mountain chain, which includes the Hindu-Kush 

mountain range.

• Farah Province, as sample of North-western plains ecological area, the major 

agricultural area of the country.

• Kandahar Province, as sample of the South-western plateau ecological area, 

consisting primarily of desert and semi-desert landscape and including the 

Rigestan desert.
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In each eco-zone, one province was randomly selected from among those provinces with 

WFP school feeding schools (schools covered by WFP school feeding interventions) that 

were operating in February/early March (this restricted the choice in Kabul to the special 

winter school accelerated classes run in selected schools; in the Central Highlands and 

North-western plains eco-zones, eligible provinces were those with “hot climate” districts in 

which schools operate throughout winter months). For each one of the identified four 

Provinces, one district was randomly chosen. Within each district five primary schools were 

randomly selected among those that had a large enough school population to cover the 

required sample size (i.e. 50 children).

Approximately 50 children per school were enrolled in the survey. In total, 1001 stool 

samples were examined. Table 1 shows the distribution and gender balance of children 

enrolled in our survey in each province. The age range of the children was between 8 and 15 

years, the bulk of the sample consisting of 9 to 12 year olds; 55.3% of the students in the 

sample were male

Schools were visited in the morning for stool sample collection. Each child was given a 

clean plastic screw-lid container and asked to provide a fresh stool specimen. Per day, a 

maximum of two schools were visited.

Faecal specimens were analysed in the afternoon at the nearest WHO Office/MoH 

Laboratory. Parasitological examination to assess prevalence and intensity of STH infection 

was performed using a single, 41.7-mg, Kato-Katz stool examination (WHO 1991), and was 

usually performed within 60 minutes from preparation. The number of eggs of each STH 

species was calculated per slide and per gram of faeces (epg).

In addition to parasitological data, other data was collected. This included personal data 

(age, sex); nutritional data (weight, height, haemoglobin concentration - on fresh whole 

blood sample, collected by finger prick, analysed by digital haemoglobinometer HemoCue 

AB, Angelholm, Sweden).

The Afghan Ministry of Health and the Afghan Ministry of Education were involved in the 

planning and the implementation of the survey and gave their approval to the investigation 

methods. The objectives of the survey were explained to the schoolmasters, and their 

consent obtained.

Following the rule “no survey without service”, all children enrolled in the survey received 

one tablet of Albendazole 400mg (anthelminthic drug). Furthermore, teachers and staff 

involved in organizing the data collection at school level were also provided with free 

tablets.

After the parasitological examination, each child was classified as infected or not infected. If 

infected, he or she was subsequently classified according to the intensity of each STH 

infection, measured as eggs per gram of faeces (epg), and known to be an indirect measure 

of the worm burden. The thresholds used were those recommended by WHO (World Health 

Organization, 2002).
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The following information was subsequently calculated for each school:

• the prevalence of infection with each STH species

• the prevalence of moderate-heavy intensity infection with each STH species

• the cumulative prevalence of STH infection (the prevalence of infection with at 

least one STH)

• the cumulative prevalence of moderate-heavy intensity STH infection (the 

prevalence of moderate-heavy intensity infection with at least one STH)

Data from each school (not showed here) were merged together with those of the other 

schools in the same district in order to calculate data at district level and consequently at 

province level and for each of the four eco-zones.

Each eco-zone was therefore classified combining data on the cumulative prevalence of 
STH infections and on the cumulative prevalence of moderate-heavy intensity 
infections, following the WHO guidelines (World Health Organization, 2002)

Results

The prevalence and intensity of each species in each of the provinces included in the survey 

is shown in table 2. The table also shows the cumulative prevalence of STH infections and 

the cumulative prevalence of moderate-heavy STH infections.

Only 40 children (4%) were found to have anaemia (haemoglobin concentration <11 g/dl); 

of these 4 (0.4%) had severe anaemia (haemoglobin concentration <7 g/dl). Only two cases 

of anaemia, one of which severe, were found to be associated with hookworm infection.

Discussion

About half (47%) of the schoolchildren population under study appeared to be infected with 

at least one STH. Ascaris lumbricoides was the most widespread STH, affecting 41% of the 

population under study, followed by Trichuris trichiura (10%) and hookworms (0.7%).

About 10% of the sample presented infection with moderate-severe intensity, which is a 

well-known cause of severe morbidity (Awasthi S et al, 2003). Among the subjects with 

moderate-heavy intensity, 97% (94/97) were infected with A. lumbricoides, while only 5% 

(5/97) were infected with T. trichiura. No moderate-heavy intensity infection due to 

hookworms was recorded.

The prevalence of stool samples with polyparasitism (co-occurrence of more than one STH 

infection in the same individual) was 4.3% (43/1001) (Table 3). Only 0.2% (2/1001) of the 

sample presented with moderate-heavy intensity polyparasitic STH infections. All 

polyparasitic infections were double infections; 42 cases of polyparasitism out of 43 were 

due to A. lumbricoides-T. trichiura co-infection.

Kabul resulted to be the province where soil-transmitted helminthiasis poses the most severe 

health burden. 62% of the schoolchildren enrolled in this province resulted to be infected 
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with at least one STH (cumulative prevalence of STH infection), and 26% presented STH 

infection with moderate-heavy intensity (cumulative prevalence of moderate-heavy intensity 

STH infection), which is a well known cause of severe morbidity. In the three other 

provinces under study, the cumulative prevalence of STH infection ranged from 35% of 

Nangarhar province to 43% of Kandahar province to 50% of Farah province. In all these 

provinces, the cumulative prevalence of moderate-heavy intensity STH infection was well 

below 10% (Nangarhar: 3%; Kandahar: 3%; Farah: 7%).

The classification of the endemic level of a community – also called community diagnosis – 

is a key-point of the WHO strategy for prevention and control of soil-transmitted 

helminthiasis (World Health Organization, 2002). Data generated from school-based surveys 

can be used to classify the whole ecological area where schools are located, as data collected 

from children attending schools are generally representative of the situation in the 

community (Montresor A et al, 1998).

On the basis of this classification, the optimal frequency of treatment of school age children 

can be determined, as well as the urgency for other control measures (World Health 

Organization, 2002).

According to the data generated by our survey, the four eco-zones of Afghanistan have been 

classified as follows:

• Urban: category I (high prevalence or high intensity)

• Central highlands: category II (moderate prevalence and low intensity)

• North-western plains: category II (moderate prevalence and low intensity)

• South-western plateau: category II (moderate prevalence and low intensity)

Conclusion

We conclude that all the eco areas of Afghanistan should be considered for inclusion in a 

national programme of mass drug distribution according to the WHO policy (World Health 

Organization, 2002).

The capital city of Afghanistan emerges from this survey as the most suitable environment 

for high rates of transmission of STH. In discordance with what was observed in other 

studies (Scolari C et al, 2000; Singh B & Cox-Singh, 2001), prevalence and intensity of 

infection appears to be higher in urban environments than in rural ones, probably as a result 

of a conglomerate of bad sanitation related to war events (which affected Kabul much more 

than smaller towns or rural settings), a high incidence of precarious livelihoods among the 

large population of refugees and internally displaced persons, and the specific climate and 

soil conditions which provide a suitable habitat for soil-transmitted helminths. Ascariasis 

results to be the most widespread infection in all provinces, followed by trichuriasis. 

Hookworm infection was found only in Nangarhar province, however the prevalence of 

infection was low (3%), and no infection of moderate-heavy intensity was detected.
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The co-occurrence of polyparasitism appears to be in Afghanistan less common than 

observed in other countries across the world (Booth et al, 1998; Chunge et al, 1995; Tchuem 

Tchuente et al, 2003).

According to our survey, anaemia does not seem to be a relevant problem in Afghanistan and 

iron supplementation is not required among primary school-age children.

Gender imbalance among children enrolled in the survey can be attributed to the 

randomization of sampling, as in some cases girl-only or male-only schools were selected. 

However, also inequalities in school enrolment and as a consequence the need to implement 

measures aimed at the provision of treatment to non-enrolled children should be taken into 

account (Montresor A et al, 2001).

Based on the findings of the baseline survey and in accordance with the standard WHO 

recommendations on suitable treatment intensity for category I and II areas, the decision was 

made to implement one round of deworming treatment with Mebendazole 500mg in all eco-

zones and to treat two times the major urban areas (Kabul, Heart, Kandahar, Mazar-e-Sharif) 

The drug distribution will be embedded in a health awareness sensitisation campaign (radio 

spots, leaflets, posters, banners, cascade training of teachers, MoE and MoH personnel at 

provincial and district level) targeting caretakers and community leaders, apart from primary 

school-age children, to ensure sustainability and change in behaviour, attitude and 

knowledge. The campaign is to be implemented in March 2004, using official and non-

formal primary schools throughout the country as drug distribution points to reach the entire 

primary school-age population, including non-enrolled children.
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Figure 1. 
Map of Afghanistan showing eco-zones and provinces under study
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Table 1
Distribution and gender balance of children enrolled in the survey

Province % Male (n) % Female (n) % of the whole sample

Kabul 31.8% (76) 68.2% (163) 23.9% (239)

Nangarhar 32.8% (84) 67.2% (172) 25.5% (256)

Farah 59.4% (148) 40.6% (101) 24.9% (249)

Kandahar 95.7% (246) 4.3% (11) 25.7% (257)

TOTAL 55.3% (554) 44.7% (447) 100% (1001)

J Helminthol. Author manuscript; available in PMC 2017 October 06.



 E
urope PM

C
 Funders A

uthor M
anuscripts

 E
urope PM

C
 Funders A

uthor M
anuscripts

Ramsan et al. Page 10

Table 2
Prevalence and intensity of STH infections

Kabul Nangarhar Farah Kandahar TOTAL

Sample size 239 256 249 257 1001

Ascaris lumbricoides
Prevalence of infection (n)

57% (137) 27% (69) 43% (106) 37% (96) 41% (408)

Ascaris lumbricoides
Prevalence of mod-heavy int. infection (n)

26% (62) 3% (8) 6% (16) 3% (8) 9% (94)

Trichuris trichiura
Prevalence of infection (n)

13% (31) 6% (16) 13% (32) 8% (20) 10% (99)

Trichuris trichiura
Prevalence of mod-heavy int. infection (n)

0.8% (2) 0.4% (1) 0.8% (2) ----- 0.5% (5)

Hookworms
Prevalence of infection (n)

----- 3% (7) ----- ----- 0.7% (7)

Hookworms
Prevalence of mod-heavy int. infection (n)

----- ----- ----- ----- -----

Any STH
Cumulative Prevalence of infection (n)

62% (148) 35% (89) 50% (124) 43% (110) 47% (471)

Any STH
Cumulative Prevalence of moderate-heavy Intensity infection (n)

26% (63) 3% (8) 7% (18) 3% (8) 10% (97)
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Table 3
Polyparasitic infections

Province Prevalence of polyparasitic infection (n) Prevalence of mod-heavy intensity polyparasitic infection (n)

Kabul (239 samples) 8.4% (20) 0.4% (1)

Nangarhar (256 samples) 1.2% (3) 0.4% (1)

Farah (249 samples) 5.6% (14) -----

Kandahar (257 samples) 2.3% (6) -----

TOTAL (1001 samples) 4.3% (43) 0.2% (2)
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