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Between the March and May of 2000, stool specimens were collected from children aged <5 in six pre-school
crèches and clinics in the Jeddah area of Saudi Arabia. Sixty-three (25%) of the children had diarrhoeal disease
but the other 190 were asymptomatic. When the stool samples were stained and examined for the oocysts of
Cryptosporidium spp. and other enteric protozoa, 20 (32%) of the symptomatic children but only nine (4.7%) of
the asymptomatic were found to be excreting Cryptosporidium oocysts. Similarly, Cyclospora cayetanensis was found,
always as a co-infection with Cryptosporidium sp., in seven (11%) of the children with diarrhoeal disease but only
eight (4.2%) of the asymptomatics. One asymptomatic child was found to be co-infected with Isospora belli and
Cryptosporidium. Giardia intestinalis and cysts of Entamoeba histolytica/dispar were detected in 18 (29%) and nine
(14%) of the children with diarrhoeal disease and in eight (4.2%) and 13 (6.8%) of the asymptomatic children,
respectively. This appears to be the first report of Cy. cayetanensis from Saudi Arabia and the highest prevalence
of Cryptosporidium infection ever described.

Coccidian parasites are been increasingly than 200 CD4+ lymphocytes/ml ). In tropical
environments, however, cryptosporidiosis isrecognised as important causes of diarrhoea in

children and immuno-compromised patients much more prevalent, accounts for 4%–20%
of the cases of childhood diarrhoea, and isworld-wide (Cegielski et al., 1999). Species

of Cryptosporidium are ubiquitous in their associated with high morbidity (Mathan
et al., 1985; Sallon et al., 1991; Hart, 1999;distribution, and various genotypes of Cr.

parvum and anthropophilic and zoonotic Iqbal et al., 1999) and mortality in children
(Molbak et al., 1993).species such as Cr. meleagridis, Cr. muris and

Cr. felis have all been implicated in human There appear to be few published reports
of studies on cryptosporidiosis in the Middleillness (Morgan et al., 1998; Morgan-Ryan

et al., 2002; Tiangtip and Jongwutiwes, East. Between 6.7% and 19% of the sympto-
matic children investigated in Gaza (Sallon2002; Gatei et al., 2003).

In temperate climates, cryptosporidiosis et al., 1991, 1994) and Jordan (Nimri and
Hijazi, 1994) were found to be infected withaccounts for only 1%–4% of the cases of child-

hood diarrhoea and is usually self-limiting Cryptosporidium. Cross-sectional studies in
Kuwait (Daoud et al., 1990; Iqbal et al.,(although it can produce devastating diarrhoea

in HIV-positive individuals who have fewer 2001), Egypt (Khashba et al., 1989; Mikhail
et al., 1989; Stazzone et al., 1996) and the
Sudan (Robinson et al., 1986) and amongReprint requests to: C. A Hart.

E-mail: cahmm@liv.ac.uk; fax: +44 (0)151 706 5805. Bedouin children in Israel (Dagan et al., 1991)
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2 AL BRAIKEN ET AL.

revealed infection prevalences of 1.6%–10%. teachers and nursery attendants were asked
to record the age and sex of each childIn Saudi Arabia, Khan et al. (1988) found

Cryptosporidium oocysts in two (1%) of 209, and the presence or absence of DD. The
attendants were provided with disposableroutinely processed, faecal samples from

children with diarrhoea attending clinics at gloves and were instructed in the safe
collection of a single faecal sample from eachthe Maternity and Children’s Hospital in

Dammam. In a similar study at King Abdul child. Similar data and stool samples were
collected, routinely, in the clinics.Aziz University Hospital in Riyadh, Crypto-

sporidium oocysts were also found in stool Before it could be examined, each stool
sample was stored cool, in 10% formalin, forsamples from 1% (two of 174) of the

children investigated (Bolbol, 1992). In none <24 h. Each sample was strained through a
fine (0.6-mm-pore) sieve, mixed with 3 mlof these reports from the Middle East was

infection with other enteropathic protozoa, of ether or ethyl acetate for 1 min and then
centrifuged at 1000×g for 1 min. The sedi-such as Isospora belli and Cyclospora cayatensis,

reported, although a case of isosporiasis in ment left after the supernatant fatty plug,
debris and liquid had been discarded wasan HIV-infected patient has been described

in Dakar, Senegal (Dieng et al., 1994). Iso- mixed well and then used to prepare two
smears on clean slides. One smear wassporiasis causes a similar spectrum of illness

to cryptosporidiosis in children and immuno- examined wet, unfixed and unstained. The
other was allowed to air dry before beingdeficient patients (Curry and Smith, 1998).

The geographical distribution of Cyclospora fixed in methanol (3 min), stained with
unheated carbol fuchsin (15 min), washedinfection appears more patchy than those

of Cryptosporidium or Isopora, and links with tap water and then counterstained with
0.4% methylene blue (30 s). Each smear wasbetween Cyclospora and severe illness in

immuno-deficiency have not been definitively checked carefully for parasites, under a light
microscope, by a microscopist in Jeddah whoestablished (Cegielski et al., 1999).

In Saudi Arabia, diarrhoeal disease (DD) was unaware whether the sample came from
a symptomatic or asymptomatic child. Foris an important cause of morbidity in

children but the contribution made to it by quality control, all of the parasite-positive
smears and a proportion of the negative werecoccidian parasites is unknown. The primary

aim of the present, pilot study, based in the rechecked by an experienced parasitologist
in Liverpool.Jeddah area, was to determine and compare

the prevalences of Cryptosporidium in young The prevalence data were collected and
analysed using version 6.03 of the Epi Infochildren with and without DD.
software package (Centers for Disease Control
and Prevention, Atlanta, GA).

SUBJECTS AND METHODS

RESULTSThe subjects were children, aged <5 years,
from the Jeddah area of Saudi Arabia
who, between the March and May of 2000, All six crèches approached agreed to

participate in the study and together pro-attended six (randomly selected) crèches
or, because of diarrhoea, presented at four vided stool samples from 190 children, all

of whom were considered asymptomatic bypaediatric clinics. The purpose of the study
was explained to the principal of each crèche their nursery attendants. A further 63 stool

samples, all from children with DD, wereand to the parents or guardians of all the
children. A child was only investigated if one obtained from the four paediatric clinics.

There were similar numbers of male andof his or her parents or guardians gave his
or her informed consent. In the crèches, female subjects, both overall (55.7% female)
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Cryptosporidium IN SAUDI ARABIA 3

and in each age-group considered in the (14% v. 6.8%; P=0.03; Table 2). The
individual role of Cyclospora cayetanensisdata analysis (see below). Forty-three of the

children investigated were aged<1 year. At could not be assessed as this parasite was
only detected as a co-infection with Crypto-least one species of protozoan parasite was

detected in 120 (47.4%) of the 253 stool sporidium. However, the co-infection appeared
significantly associated with DD, being seensamples (Table 1). Of the 120 samples positive

for protozoan parasites, 61 came from girls in 11% of the diarrhoeic children but only
4.2% of the asymptomatic (P=0.05). Onlyand 59 from boys. Cryptosporidium oocysts

were detected in the stools of 20 (32%) of one child was found to excreting I. belli and
he was asymptomatic though co-infectedthe children with DD but only nine (4.7%)

of the asymptomatic children (P<0.001; with Cryptosporidium. Among the children
aged <2 years or 3–5 years, those with DDTable 2). Similarly, Giardia intestinalis was

found much more frequently among the were significantly more likely to be excreting
Cryptosporidium occysts that those whodiarrhoeic children than among the asympto-

matic (29% v. 4.2%; P<0.001). Entamoeba appeared asymptomatic (Table 3).
histolytica and E. dispar could not be dis-
tinguished with the techniques available.
Infection with E. histolytica/dispar, however,

DISCUSSIONwas also more frequently detected in the
subjects with diarrhoea than those without

It is estimated that DD is responsible for
TABLE 1. Parasite distribution among the 141 girls and more than 2 million deaths in children under
112 boys investigated 5 years of age, most of those deaths being

in developing countries (Hart et al., 2002).
No. and (%) of:

Rotavirus is the commonest cause of acute
watery diarrhoea in children throughout theMales Females

Parasite infected infected world (Hart and Cunliffe, 1999). Crypto-
sporidium spp., however, are usually the third

Cryptosporidium alone 17 (15) 12 (9) or fourth commonest cause of DD, and the
Cyclospora cayetanensis and 4 (4) 11 (8)

prevalence of Cryptosporidium infection isCryptosporidium
much higher in developing countries thanIsospora belli and Cryptosporidium 1 (1) 0 (0)

Giardia intestinalis 11 (10) 15 (11) elsewhere (Fayer and Ungar, 1986; Morgan
Entamoeba histolytica/dispar 13 (12) 9 (6) et al., 1998; Hart, 1999). Previous hospital-
Other* 15 (13) 11 (8) based studies in Saudi Arabia have revealed

a low prevalence (1%) of Cryptosporidium*Ascaris lumbricoides, hookworm and/or Enterobius
vermicularis. infection among children with diarrhoea

TABLE 2. Parasite distribution among the 63 symptomatic and 190 asymptomatic children

No. and (%) infected:

Parasite Symptomatic children Asymptomatic children P

Cryptosporidium alone 20 (32) 9 (4.7) <0.001
Giardia intestinalis 18 (29) 8 (4.2) <0.001
Entamoeba histolytica/dispar 9 (14) 13 (6.8) 0.03
Isospora belli and Cryptosporidium 0 (0) 1 (0.5) –
Cyclospora cayetanensis and Cryptosporidium 7 (11) 8 (4.2) 0.05
Other* 11 (17) 15 (7.8) 0.03

*Ascaris lumbricoides, hookworm and/or Enterobius vermicularis.
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4 AL BRAIKEN ET AL.

TABLE 3. Detection of Cryptosporidium by age-group

No. and (%) of symptomatic children: No. and (%) of asymptomatic children:

Age-group (months) Investigated Infected Investigated Infected P

0–12 5 2 (40) 38 0 (0) 0.01
13–24 14 5 (36) 43 2 (5) 0.00
25–36 10 3 (30) 23 4 (17) 0.35
37–48 14 7 (50) 35 5 (14) 0.01
49–60 20 10 (50) 51 7 (14) 0.00

(Khan et al., 1988; Bolbol, 1992). In the parasite has been detected in a number
of different geographical regions, includingpresent study, the prevalence of mono-

infection with Cryptosporidium among the North, Central and South America, the
Indian sub-continent and South–east Asiachildren with diarrhoea (who were pre-

senting to paediatric out-patient clinics) was (Herwaldt, 2000). In Europe, infection with
Cy. cayetanensis is most often associatedmuch higher (32%) and appears to be the

highest ever reported (Hart, 1999). This with travellers returning from visits overseas
(Crowley et al., 1996; Jelinek et al., 1997).indicates that there is a particularly high

level of exposure to Cryptosporidium in this Although Osman et al. (1999) observed
Cy. cayetanensis in Egypt, albeit at lowsetting, an observation further emphasised

by the discovery that 4.7% of the asympto- prevalence (1.3%), there appear to be no
previous reports of this species in Saudimatic children were excreting cryptosporidial

oocysts. In Vellore, India, Mathan et al. Arabia. In the present study, interestingly,
all of the 15 children found to be infected(1985) also found oocyst excretion to be

quite frequent (9.8%) among asymptomatic with Cy. cayetanensis were co-infected with
Cryptosporidium. Co-infection with these twochildren. The results of a large cohort

study among Peruvian children indicated coccidia was significantly associated with
DD. Although there are superficial similaritiesthat, although the likelihood of Cyclospora-

attributable diarrhoea decreased significantly betweenCy. cayetanensis andCr. parvum, there
are also considerable differences (Herwaldt,following an initial episode of cyclosporiasis,

the corresponding trend for Cryptosporidium 2000; Bern et al., 2002). In Peru, human
infections with either parasite are morewas less consistent and did not achieve

statistical significance (Bern et al., 2002). If common during the warm season than
during the cooler part of the year (Bern et al.,an initial episode of symptomatic Crypto-

sporidium infection does give some immunity 2002). Oocysts of Cryptosporidium, however,
are fully infective when excreted whereasagainst disease on rechallenge with Crypto-

sporidium, then the prevelance of asympto- those of Cy. cayetanensis are unsporulated
on excretion and require several days outsidematic cryptosporidiosis should increase with

age. This is clearly not the case in the present the host to sporulate (Herwaldt, 2000).
Co-infection with Cy. parvum and Cr.study population (Table 3). It must be

remembered, however, that there is a large cayetanensis has been reported before, but
only in an adult with AIDS (Scaglia et al.,number of different species and genotypes of

Cryptosporidium capable of infecting humans 1994).
Only one case of I. belli infection was(Gatei et al., 2003), with no good evidence,

as yet, of cross-protection. detected in the present study and that in
an asymptomatic child. Isospora is known toCyclospora cayetanensis can cause DD

in both immuno-competent and immuno- be a rare cause of childhood diarrhoea. In
India, for example, Mirdha et al. (2002) onlycompromised individuals. Infection with this
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Dieng, T., Ndir, O., Diallo, S., Coll-Seck, A. M. &detected seven cases of symptomatic iso-
Dieng, Y. (1994). Prevalence of Cryptosporidium sp.sporiosis among 4112 children with DD.
and Isospora belli in patients with AIDS in Dakar

No I. belli infections were observed in the
(Senegal). Dakar Medical, 39, 121–124.

diarrhoeic Egyptian children studied by Fayer, R. & Ungar, B. L. (1986). Cryptosporidium spp
Osman et al. (1999). and cryptosporidiosis. Microbiological Reviews, 50,

458–483.In conclusion, the present results reveal a
Gatei, W., Greensill, J., Ashford, R. W., Cuevas, L. E.,very high prevalence (32%) of Cryptosporidium

Parry, C. M., Cunliffe, N. A., Beeching, N. J. &mono-infection and a high prevalence (11%)
Hart, C. A. (2003). Molecular analysis of the 18S

of Cyclospora/Cryptosporidium co-infection rRNA gene of Cryptosporidium parasites from people
among children with DD attending paediatric with or without HIV living in Kenya, Malawi, Brazil,

UK and Vietnam. Journal of Clinical Microbiology, 41,outpatient clinics in Jeddah, Saudi Arabia.
1458–1462.It is clear that Cryptosporidium infection is

Hart, C. A. (1999). Cryptosporidiosis. In Protozoalan important cause of DD but one that does
Diseases, ed. Gilles, H. M. pp. 592–606. London:

not always necessitate hospital management. Arnold.
Hart, C. A., & Cunliffe, N. A. (1999). Viral gastro-

enteritis. Current Opinion in Infectious Diseases, 12,
447–457.
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Jelinek, T., Lotze, M., Eichenlaub, S., Löscher, T. &Msengi, A. E., Mwakyusa, D. H., Sterling, C. R. &
Nothdurft, H. D. (1997). Prevalence of infection withReller, L. B. (1999). Cryptosporidium, Enterocytozoon,
Cryptosporidium parvum and Cyclospora cayetanensisand Cyclospora infections in pediatric and adult
among international travellers. Gut, 41, 801–804.patients with diarrhea in Tanzania. Clinical Infectious

Khan, Z. H., Namnyak, S. S., Al Jamaa, A. A. &Diseases, 2, 314–321.
Madan, I. (1988). Prevalence of cryptosporidiosis inCrowley, B., Path, C., Maloney, C. & Keane, C. T.
Dammam and Al Khobar, Saudi Arabia. Annals of(1996). Cyclospora species — a cause of diarrhoea
Tropical Paediatrics, 8, 170–172.among Irish travellers to Asia. Irish Medical Journal,

Khashba, A., Hilali, M., El-Hennawi, S. & Marei, M.89, 110–112.
(1989). Cryptosporidiosis among children sufferingCurry, A. & Smith, H. V. (1998). Emerging pathogens:
from diarrhea in Benha, Egypt. Journal of the EgyptianIsospora and Microsporidia. Parasitology, 117 (Suppl.),
Society for Parasitology, 19, 701–705.S143–S159.

Mathan, M. M., Venkatesan, S., George, R.,Dagan, R., Bar-David, Y., Kassis, I., Sarov, B.,
Mathew, M. & Mathan, V. I. (1985). CryptosporidiumGreenberg, D., Affalo, Y. K. M., Margolis, C. Z. &
and diarrhoea in southern Indian children. Lancet, ii,El-On, J. (1991). Cryptosporidium in Bedouin and
1172–1175.Jewish infants and children in southern Israel. Israeli

Mikhail, I. A., Hyams, K. C., Podgore, J. K.,Journal of Medical Science, 27, 380–385.
Haberberger, R. G., Boghdadi, A. M., Mansour, N. S.Daoud, A. S., Zaki, M., Richard, N. H., Al Mutairi, G.,
& Woody, J. N. (1989). Microbiologic and clinicalAl Ali, F. & El Saleh, Q. (1990). Cryptosporidium
study of acute diarrhoea in children in Aswan, Egypt.gastroenteritis in immuno-competent children from
Scandanavian Journal of Infectious Diseases, 21,Kuwait. Journal of Tropical and Geographical Medicine,

42, 113–118. 59–65.

atm0002470 21-05-03 17:05:49 Rev 14.05

The Charlesworth Group, Huddersfield 01484 517077



6 AL BRAIKEN ET AL.

Mirdha, B. R., Kabra, S. K. & Samantray, J. C. Robinson, M., Hart, C. A., Baxby, D., Battin, M.,
El Seed, A. M. & Coulter, J. B. S. (1986).(2002). Isosporiasis in children. Indian Pediatrics,
Cryptosporidium as a cause of gastroenteritis in39, 941–944.
Sudanese children. Annals of Tropical Paediatrics, 6,Molbak, K., Hojlyng, N., Gottschau, A., Correiasa, J. C.,
155–156.Ingholty, L., Paulo, A., Silva, J. & Aaby, P. (1993).

Sallon, S., El Showwa, R., El Masri, M., Khalil, M.,Cryptosporidiosis in infancy and childhood mortality
Blundell, N. & Hart, C. A. (1991). Cryptosporidiosisin Guinea Bissau. British Medical Journal, 307,
in children in Gaza. Annals of Tropical Paediatrics,417–420.
11, 277–281.Morgan, U. M., Pallant, L., Dwyer, B. W.,

Sallon, S., El-Shawwa, R., Khalil, M., Ginsburg, G.,Forbes, D. A., Rich, G. & Thomson, R. C. A. (1998).
El Tayib, J., El-Eila, J, Green, V. & Hart, C. A.Comparison of Cryptosporidium parvum in human
(1994). Diarrhoeal disease in children in Gaza.faecal specimens: clinical trial. Journal of Clinical
Annals of Tropical Medicine and Parasitology, 88,Microbiology, 36, 995–998.
175–182.Morgan-Ryan, U. M., Fall, A., Ward, L. A., Hijawi, N.,

Scaglia, M., Gatti, S., Bassi, P., Viale, P. L.,Sulaiman, I., Fayer, R., Thomson, R. C., Olson, M.,
Novati, P. S. & Ranieri, S. (1994). Intestinal

Lal, A. & Xino, L. (2002). Cryptosporidium hominis
co-infection by Cyclospora sp and Cryptosporidium

n.sp. (Apicomplexa: Cryptosporidiidae) from Homo
parvum: first report in an AIDS patient. Parasite,

sapiens. Journal of Eukaryote Microbiology, 49, 1, 387–390.
433–440. Stazzone, A. M., Slaats, S., Mortagy, A., Kleinosky, M.,

Nimri, L. F. & Hijazi, S. S. (1994). Cryptosporidium, Diab, A., Mourad, A., Hebert, A., Merrel, B. R.,
a cause of gastroenteritis in pre-school children Watson, R. R. & Murphy, J. R. (1996). Frequency
in Jordan. Journal of Clinical Gastroenterology, 4, of Giardia and Cryptosporidium infections in Egyptian
288–291. children as determined by conventional and immuno-

Osman, G. A., Makled, K. M., El-Shakankiry, H. M., fluorescence methods. Pediatric Infectious Disease
Metwali, D. M., Abdel-Aziz, S. S. & Saafan, H. H. Journal, 15, 1044–1046.
(1999). Coccidican parasites as cause of watery Tiangtip, R. & Jongwutiwes, S. (2002). Molecular
diarrhoea among protein energy malnourished and analysis of Cryptosporidium species isolated from HIV-
the immunocompromised Egyptian children. Journal infected patients in Thailand. Tropical Medicine and

International Health, 7, 357–364.of the Egyptian Society of Parasitology, 29, 653–658.

atm0002470 21-05-03 17:05:49 Rev 14.05

The Charlesworth Group, Huddersfield 01484 517077



ANNALS OF TROPICAL MEDICINE AND PARASITOLOGY

OFFPRINT ORDER FORM

You will receive twenty-five offprints of your paper free of charge, to be sent approximately
three weeks after publication of the issue, and to be shared with any co-author(s). You will
also receive a free copy of the journal. If you and/or your co-author(s) wish to have additional
offprints they must be ordered and paid for before the issue is printed. Orders received after
the issue has been printed cannot be supplied. All offprint orders must be made on this form,
but will not be acknowledged. Please complete the following sections and return this form to
the Editor, Dr Keith Wallbanks, Annals of Tropical Medicine and Parasitology, Liverpool School
of Tropical Medicine, Pembroke Place, Liverpool, L3 5QA, U.K. (fax:+44 (0)151 707 9115).

1. Please send me my 25 free offprints only
or
Please supply additional offprints

Please supply copies of Volume , Part of ATMP at £31.00/$55.00 per copy

2. Payment of £ is enclosed (cheques payable to: Maney Publishing)
or
Numbered official order enclosed
or
Debit my credit card VISA/Mastercard/AMEX

Card number: Expiry date:

Signature: Date:

3. Delivery Address

Article title:

Name:

Address:

Postcode: Country:

SCALE OF PRICES (by length of article) (including postage)

Extra 1-4 pp. 5-8 pp. 9-12 pp. 13-16 pp. 17-20 pp. 21-24 pp.
copies

25 £60.00/$96.00 £72.00/$116.00 £89.00/$143.00 £104.00/$167.00 £119.00/$190.00 £134.00/$214.00

50 £88.00/$142.00 £110.00/$175.00 £134.00/$215.00 £158.00/$252.00 £181.00/$290.00 £203.00/$326.00

100 £146.00/$234.00 £184.00/$294.00 £225.00/$359.00 £264.00/$423.00 £306.00/$489.00 £343.00/$548.00

150 £204.00/$326.00 £258.00/$413.00 £315.00/$504.00 £371.00/$594.00 £417.00/$667.00 £482.00/$771.00

200 £261.00/$418.00 £333.00/$533.00 £405.00/$649.00 £478.00/$764.00 £541.00/$866.00 £621.00/$994.00

Please note that we cannot currently accept payment in euros

atm0002470 21-05-03 17:05:49 Rev 14.05

The Charlesworth Group, Huddersfield 01484 517077



ASSIGNMENT OF COPYRIGHT

Annals of Tropical Medicine and Parasitology

Please read the notes below and then fill in, sign and return this form to the Editor, Dr Keith Wallbanks,
Annals of Tropical Medicine and Parasitology, Liverpool School of Tropical Medicine and Parasitology,
Liverpool School of Tropical Medicine, Liverpool, L3 5QA, U.K.

In order for us to ensure the widest possible dissemination and protection of material published in the
Journal, we request authors to assign world-wide copyright in both print and other media in their papers,
including abstracts, to the Journal. This enables us to ensure maximum international copyright protection
against infringement, and to disseminate your article, and the Journal, to the widest possible world-wide
readership.

1. In consideration of the undertaking set out in paragraph 2, the Author(s) as beneficial owner(s)
hereby assign to the Liverpool School of Tropical Medicine the copyright in the article entitled:

......................................................................................................................................................

......................................................................................................................................................
for the full legal term of copyright. So that there should be no doubt, it is understood and agreed
that this assignment includes the right to publish or adapt (subject to paragraphs 3 and 4) the
material in the article for use in conjunction with computer systems, including networks; the
article may be published in printed, CD-ROM, microfiche, on-line, or other machine-readable
form.

2. W. S. Maney & Son Ltd, as the Journal’s publisher, hereby undertakes to prepare for publication
and publish in the Journal the Article named in paragraph 1.

3. The Editor of the Journal and the Publisher are empowered to make such editorial changes as
may be necessary to make the Article suitable for publication. Every effort will be made to consult
the Author(s) if substantive changes are required.

4. The Author(s) hereby assert their moral rights under the terms of the Copyright Designs and
Patents Act 1988 to be identified as the Author(s) of the Article.

5. The Author(s) warrant(s) that the Article is the Author(s)’ original work, has not been published
before, and is not currently under consideration for publication elsewhere. The Author(s) also
warrant that the Article contains no libellous or unlawful statements and that it in no way
infringes the rights of others (including the holders of copyright in material used within the
Article), and that the Author(s), as the owners of the copyright, is (are) entitled to make the
assignment set out in this agreement.

6. This assignment is signed by all authors/is signed on behalf of all Authors (delete as applicable).

Signed by the Author(s):

...................................................... ...................................................... Date: ...............................

...................................................... ...................................................... Date: ...............................

atm0002470 21-05-03 17:05:49 Rev 14.05

The Charlesworth Group, Huddersfield 01484 517077



ASSIGNMENT OF COPYRIGHT: EXPLANATORY NOTES

1. The Journal’s policy is to acquire copyright for all contributions for the following reasons:

a. ownership of copyright by a central organisation helps to ensure maximum international
protection against infringement;

b. requests for permission to reproduce articles in books, course packs or for library loan
can be handled efficiently and with sensitivity to changes in international copyright law
and to the general desirability of encouraging the widest dissemination of knowledge. At
the same time, this relieves editors and societies of a time-consuming and costly
administrative burden.

c. the growing demand for research literature to be delivered in machine-readable form, on-
line or on CD-ROM or downloaded on a file server, can be met efficiently, with proper
safeguards for authors, editors and journal owners.

2. As the information market changes, there are opportunities to reach both individual readers and
institutions (e.g., companies, schools and public libraries) that are unlikely to subscribe to the
printed journal. This involves working with other organisations to publish CD-ROM or on-line
services, or to deliver copies of individual articles. It also involves registering the Journal with the
Copyright Licensing Agency in the U.K. and the Copyright Clearance Center in the U.S.A.,
which offer centralised licensing arrangements for photocopying. Income received from all of
these sources will be used to further the interests of the Journal.

3. As a consequence of the above, your Article will be published in conventional printed form in the
Journal, and may also be stored electronically either by Maney or by a duly licensed third party
for delivery as an individual article copy or as part of a larger collection of articles, from a range
of journals to meet the specific requirements of a particular market. Assignment of copyright
signifies agreement to the Journal making such arrangements.

4. It may be that the Author is not able to make the assignment solely by him- or herself:

a. If it is appropriate, the Author’s employer may sign this agreement. The employer may
reserve the right to use the Article for internal or promotion purposes (by indicating on
this agreement), and reserve all rights other than copyright.

b. If the Author is a U.K. Government employee, TSO will grant a non-exclusive licence to
publish the Article in the Journal in any medium or form provided that Crown Copyright
and user rights (including patent rights) are reserved.

c. If the Author is a U.S. Government employee and the work was done in that capacity,
the assignment applies only to the extent allowed by U.S. law.

5. Under the U.K.’s Copyright Design and Patents Act 1988, the Author has the moral right to be
identified as the author whenever and wherever the Article is published. He or she also has the
right to object to derogatory treatment or distortion of the work. The Journal encourages
assertion of this right, as it represents the best of publishing practice and provides an important
safeguard for all authors. Clause 4 ensures that moral rights are asserted, as required by the Act.

6. The journal will not withhold permission from the Author to use his or her own Article elsewhere
after publication in the Journal, provided acknowledgement is given to the Journal as the original
source of publication.

7. Thank you for reading these notes. This assignment will enable the Journal to ensure that the
Article reaches the optimum readership.
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