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ABSTRACT

Elephantiasis is a symptom of a variety of diseases that is characterized by the thickening of the skin and underlying
tissues, especially in the legs, male genitals and female breasts. Some conditions having this symptom include:
Elephantiasis nostras, due to longstanding chronic lymphangitis; Elephantiasis tropica or lymphatic filariasis,
caused by a number of parasitic worms, particularly Wuchereria bancrofti; non-filarial elephantiasis or podoconiosis,
an immune disease caused by heavy metals affecting the lymph vessels; proteus syndrome, the genetic disorder of
the so-called Elephant Man, efc. Podoconiosis is a type of lower limb tropical elephantiasis distinct from lymphatic
filariasis. Lymphatic filariasis affects all population at risk, whereas podoconiosis predominantly affects barefoot
subsistence farmers in areas with red volcanic soil. Ethiopia is one of the countries with the highest number of
podoconiosis patients since many people are at risk to red-clay soil exposure in many parts of the country. The
aim of this review was to know the current status and impact of podoconiosis and its relevance to elephantiasis in
Ethiopia. To know the epidemiology and disease burden, the literatures published by different scholars were
systematically reviewed. The distribution of the disease and knowledge about filarial elephantiasis and podoconiosis
are not well known in Ethiopia. It is relatively well studied in southern Ethiopia but data from other parts of the
country are limited. Moreover, programmes that focus on diagnosis, treatment, prevention and control of filarial
elephantiasis and podoconiosis are also non-existent even in endemic areas. Furthermore, the disease mapping
has not been carried out country-wide. Therefore, in order to address these gaps, Ethiopian Ministry of Health
needs to take initiative for undertaking concrete research and mapping of the disease in collaboration with

stakeholders.
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INTRODUCTION

Elephantiasis as a disease represents a major public
health problem in tropical and subtropical regions of the
world, which is characterized by the thickening of the
skin and underlying subcutaneous tissues, especially in
the legs and male genitals and female breasts, causing
permanent disability. It is caused by filarial worms or non-
filarial heavy metals!.

In general, there are two forms of elephantiasis. Pa-
tients with massive edema of the lower extremities sec-
ondary to lymphatic obstruction by filariasis develop one
form of elephantiasis. In this case, adult stage of the caus-
ative agents of filarial elephantiasis live in the lymph nodes
of humans, and the female worms produce microfilariae
that are found in the blood?. A similar clinical picture is
also seen with non-filarial elephantiasis which is a non-
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communicable geochemical disease induced by the ab-
sorption of ultrafine silica particles from soil through the
skin of the feet. But in this case the swelling is mostly
involved below the knee3*. Moreover, co-endemicity of
LF and podoconiosis in Ethiopia is found in Illubabor
and west Wellega zones>.

Filarial elephantiasis

Filarial elephantiasis also called lymphatic filariasis
(LF) is caused by three different types of thread-like para-
sitic worms: Wuchereria bancrofti, Brugia malayi and
Brugia timori that damage the human lymphatic system
and transmitted by mosquitoes’. LF is the second most
common vector-borne parasitic disease after malaria®.

Currently, 1.23 billion people in 58 countries are liv-
ing in areas where lymphatic filariasis is transmitted and
are at risk of being infected. Globally, an estimated 25
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million men suffer with genital disease and over 15 mil-
lion people are afflicted with lymphoedema?. It is recog-
nized as one of the world’s most disabling disease and
over 40 million persons show severe chronic manifesta-
tions of the disease®. It is also endemic in >39 countries
in Africa’. In Ethiopia, the first case of LF was reported
in 19718, and now 30 million people have been estimated
to be at risk of LF, which would make Ethiopia the fourth
highest burden (7.8% LF) country in sub-Saharan Africa®.
The disease was endemic in Gambella, Benishangul-
Gumuz, Southern Nations, Nationalities and Peoples’
(SNNPR), Amhara and Oromia regions of Ethiopial?.

It is poverty-related and predominantly affects the
poor and marginalized people!!. Chronic clinical mani-
festations associated with lymphoedema and hydrocele
are debilitating, and account for nearly five million dis-
ability-adjusted life years. LF in Ethiopia has been known
to involve the lower extremities and genitalia thereby caus-
ing permanent and long-term disability!?. On the other
hand, Jemaneh and Kebede et al'? observed only hydro-
cele and enlargement of the glands in the groin but did
not find a case of elephantiasis, suggesting that LF might
be recent phenomenon in the area. Such variations of the
disease may also result from genetic variations of the
human host or the parasite, justifying molecular charac-
teristics of the parasite!3. The disease burden is not well
studied in all over Ethiopia and data from endemic re-
gions is limited though it is reported in the south-western
lowlands.

Podoconiosis

The term podoconiosis was coined by Ernest Price,
derived from the Greek words podos and konos, which
mean foot and dust, respectively, and imply that the dis-
ease is caused by exposure of feet to irritant clay soil 415,
Podoconiosis is non-filarial elephantiasis that predomi-
nantly affects barefoot subsistence farmers in areas with
red volcanic soil'®-!7, It is a chronic and debilitating
geochemical disease occurring in individuals exposed to
red clay soil derived from alkalic volcanic rock'8. The
disease is characterised by bilateral swelling of the lower
legs with mossy and nodular changes to the skin, and
causes considerable disability!” as shown in Fig. 1.

Even though, the aetiology is not fully understood,
current evidence suggests that mineral particles from irri-
tant volcanic soils have a role, with some families having
an additional genetic susceptibility to the condition!%-20,
Studies have also documented the association of the
disease with irritant red clay soils, generated in areas at
>1500 m above sea level (masl), with >1000 mm annual
rainfall and maximum temperatures of >20°C?!. Chemi-

Fig. 1: Bilateral swelling of podoconiosis (Source: http://www.
washethiopiamovement.com/images/stories/podo01.jpg).

cals from the soil are transmitted through the soles of the
feet and it is believed that these mineral particles cause an
immune system response eventually resulting in the for-
mation of inflammatory masses of nodules (granulomas)
in the lymph vessels of the feet and leg!7-18, Recent studies
have also indicated that access to clean water and host
genetic factors are important determinants of susceptibil-
ity to podoconiosis?0-22,

Due to its public health importance, the World Health
Organization (WHO) added podoconiosis to the lists of
neglected tropical diseases (NTDs). Hence, it has been
now identified as an important NTD in East Africa, South
America and Asial>-10, In endemic areas, it causes severe
social stigma, physical disability and huge economic bur-
den to patients and affected families!”-18 23, If disability
is detected and correctly managed early, the negative eco-
nomic and psychosocial consequences may be averted?*.
Identification of the suspected case, physical examina-
tion of cases, differentiation of filarial type of elephantia-
sis from non-filarial elephantiasis through parasitologi-
cal and serological examination are the most appropriate
diagnostic approaches that should be adopted?.

Considering podoconiosis epidemiology and burden,
we systematically reviewed its present scenario, epide-
miology, prevention and control in Ethiopia. Extensive
research in Ethiopia and in the eastern African region on
the aetiology, natural history, distribution, and manage-
ment of non-filarial elephantiasis had been conducted by
Ernest Price, in the early 1970s%6. In his pioneering work,
he identified the possible association between the disease
and exposure to red clay soil. Finally, in 2002, Davey?
was first introduced to the problem of podoconiosis in
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one of the southern districts of Ethiopia. Since then, she
has led podoconiosis research using a multi-disciplinary
approach which included epidemiology, immunology,
mineralogy, genetics, bioethics, social sciences, and eco-
nomics, to describe the disease and its impacts?’-28

Little information is available about how different
communities incorporate elephantiasis, its origin and
impact into local knowledge. Hence, strategies respon-
sive to communities’ sociocultural understandings will
have key roles in reversing this trend and in addressing
the disability burden that is currently only superficially
understood in affected communities.

Ethiopia is one of the countries with the highest num-
ber of podoconiosis patients. It is estimated that around
0.5 to 1 million people are affected and an additional 19.2
million people (22-24% of the population) are at risk
through exposure to red-clay soil?* 26-2 as compared to
30 million of LF (Table 1)3°. Moreover, prevalence esti-
mates from 56 market counts ranged from 0.4 to 3.7%?,
are probably underestimated and attributable to reduced
mobility of patients and stigma. More recent studies in
Ethiopia estimated a prevalence of 5.5% in southern Ethio-
pia’, 5.2% in western Ethiopia'#, 7.4% in central Ethio-
pial® and 3.3% in northern Ethiopia?8. It is noted that the
presence of significant geographical variation in the preva-
lence of podoconiosis in Ethiopia suggested the existence
of spatial patterns to disease distribution.

In Ethiopia, podoconiosis is prevalent in surface ar-
eas covering over one fifth of the country but spares most
of Tigray, the Blue Nile basin, the Rift Valley, the Awash
Valley and the southeastern lowlands'® 22, However, stud-
ies have also indicated that it is distributed in Gulliso dis-
trict, west Ethiopia3!, Midakegn district, central Ethio-
pia’2, Bedele Zuria district, west Ethiopia33, Ocholo,

Table 1. Distribution and populations at risk for LF and
podoconiosis in Ethiopia

Disease Geographical ~ Estimated Proportion of
distribution No. of sub-Saharan
(Endemic total population Africa
regions) at risk prevalence
(in million) (%)
Lymphatic Gambella, 30 6-9
filariasis ~ Benishangul-
Gumuz,
SNNPR,
Amhara and
Oromia
Podoconiosis  One fifth of 19.2 7.8
the surface of
Ethiopia

southwest Ethiopia**, Gera and Didessa, western Ethio-
pia®, east and west Gojjam and northwest Ethiopia’. De-
spite this distribution, it is relatively well studied in south-
ern Ethiopia but data from other parts of the country are
limited or lacking3’. Moreover, programmes that focus
on prevention and treatment of podoconiosis are also non-
existent even in endemic areas®’. This showed that still
the distribution and knowledge of podoconiosis is not well
known. Furthermore, the disease mapping has not been
carried out country-wide, since filarial elephantiasis has
been reported in the southwestern lowlands3®. Therefore,
Ethiopian Ministry of Health needs to take initiative for
undertaking concrete research and mapping of the dis-
ease in collaboration with stakeholders.

Impact on lifestyle and economic opportunities: In addi-
tion to its public health impact, elephantiasis due to
podoconiosis represents tremendous social and economic
impacts. Victims of the disease are turned out of their
families and resort to begging and the association between
podoconiosis and begging, is therefore, one of the reverse
causality®. Because of deformity, the affected people are
ostracized from the communities and denied intermar-
riage. Moreover, cross-sectional studies in southern Ethio-
pia found that more than one-half of respondents showed
stigmatizing attitudes towards social interactions with
podoconiosis patients*’. Even though, the economic loss
of the country due to elephantiasis of soil origin is also
very huge, there has been limited study so far to deter-
mine its impact on economic output. However, in a study
by Tekola et al®, it was found that affected individuals
lose 45% of their total productive work days, costing a
single zone of 1.5 million people in Ethiopia >16 million
US$ annually. This showed the enormous economic im-
pact of non-filarial elephantiasis in affected area.

Believes about the disease causality and transmission:
Podoconiosis has been present for centuries in Ethiopia,
yet has received little attention from policy makers de-
spite high prevalence and serious associated debility. This
may be either because the disease is not an immediate
threat to life or because of the absence of information on
the socioeconomic impact of the problem? 4!, For in-
stance, a study conducted in southern Ethiopia showed
that the proportion of respondents holding at least one
misconception about causation was 93.4%. Similarly,
55.8% showed stigmatising attitudes towards social in-
teractions with podoconiosis patients and 63.8% had
unfavourable attitudes towards the condition*?. Moreover,
studies conducted in East and West Gojjam Zones of
northern Ethiopia showed that only 37.5% of the study
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subjects believed podoconiosis could be prevented and
41.3% did not know the cause of podoconiosis>®.

Furthermore, other studies have also indicated that
accesses to clean water and host genetic factors are impor-
tant determinants of susceptibility to podoconiosis?® 22,
Ontop of this, according to another qualitative study, people
believed that it is hereditary. Anyone who has the disease
in the bloodline of the family can pass it on to the children
born to that person'®. This showed that the communities’
knowledge and attitude towards podoconiosis were gloomy
and unfavourable. Therefore, sincere efforts are required
towards the communities for awareness, prevention and
control of podoconiosis.

Efforts in Ethiopia

Towards the control of LF, the Ethiopian Ministry of
Health in collaboration with Addis Ababa University,
Carter centre-Ethiopia and WHO-Ethiopia initiated the
mapping of lymphatic filariasis in the country in the fol-
lowing five regions: Benishangul-Gumuz, Gambella,
SNNPR (Keffa, Sheka, and Bench Maji), Oromia (west
Wollega, Jimma, and Illubabor), and Amhara (north
Gondar)®. Despite this, the full extent of endemicity for
LF in other regions is still unknown!'?.

As far as podoconiosis is concerned, treatment of the
early stages of disease is relatively straightforward, and
comprises daily washing with soap and dilute bleach, topi-
cal ointment, elastic bandages where swelling is predomi-
nant, and routine use of socks and shoes*?. Although
podoconiosis is preventable and at least partially treat-
able, providing appropriate and sustainable care is a ma-
jor challenge in Ethiopia due to resource-poor settings.
Currently, nationwide podoconiosis mapping is under-
way. At present, only one organization in Ethiopia, the
Mossy Foot Treatment and Prevention Association
(MFTPA) provides prevention, treatment and rehabilita-
tion for people with podoconiosis, despite an estimated
disease burden of one million. The MFTPA is a non-gov-
ernmental, community-based organization that encour-
ages community ownership of the problem of
podoconiosis and transforms patients into community care
agents*>, WHO recommended community-based treat-
ment and control strategies for cases consisted of foot
hygiene, use of shoes, wound care, efc in few endemic
places of the country**.

CONCLUSION
The epidemiology and the knowledge about disease

burden of podoconiosis are limited in Ethiopia. There is
little information regarding it impact, and programmes

that focus on prevention and treatment of podoconiosis
are also non-existent even in endemic areas. Moreover,
the disease mapping has not been carried out country-
wide, since filarial elephantiasis has been reported in the
southwestern lowlands with overlapping distribution.
Similarly for LF, delays in drug availability in areas where
intervention has already started, absence of a morbidity
management and appropriate guidelines, and weak col-
laboration with other disease control programmes makes
the disease control more difficult. Therefore, the Ethio-
pian health ministry should launch a strategic plan on
podoconiosis as well as LF disease mapping, increase
knowledge on epidemiology, diagnosis, management,
prevention and control of podoconiosis and LF in col-
laboration with stakeholders.

ACKNOWLEDGEMENT

The authors would like to express sincere thanks to
our colleagues who were working at the library for as-
sisting us in collection of journals for reviewing.

REFERENCES

1. Erko B, Ye-Ebiyo Y, Seyoum A, Desta H, Tekilehymanot A. An
overview of neglected tropical diseases in Ethiopia. Ethiop Med
J 2007; 6(2): 173-91.

2. Lymphatic filariasis. Fact sheet No. 102, May 2015. Available
from: factsheets/fs102/en. (Accessed on May 18, 2015).

3. Davey Gail. Podoconiosis: Let Ethiopia to lead the way. Ethiop
J Health Dev 2008; 22 (1): 1-2.

4. John E. Connolly. Surgical treatment of incapacitating lymphe-
dema or elephantiasis 2010. Available from: http://
www.woundsinternational.com/media/issues/210(/files/content-
175.pdf. (Accessed on May 2018).

5. Hailu A, Gebre T, Panicker KN, er al. Lymphatic filariasis. In:
Berhane Y, Haile Mariam D, Kloos H, editors. The epidemiol-
ogy and ecology of diseases in Ethiopia. Addis Ababa: Shama
Books 2006; p. 609-13.

6. Wynd S, Melrose WD, Durrheim DN, Carron J, Gyapong M.
Understanding the community impact of lymphatic filariasis: A
review of the sociocultural literature. Bull World Health drgan
2007; 85(6): 493-8.

7. Global programme to eliminate lymphatic filariasis. WHO Wkly
Epidemiol Rec 2008; 83: 333-8.

8. National Master Plan for Neglected Tropical Diseases (NTDs)
2013-15. Addis Ababa, Ethiopia: Ministry of Health 2013. Avail-
able from: http://'www.ntdenvision.org/sites/default/files/docs/
national_ntd_master_plan_ethiopia_2013-2015_1.pdf. (Ac-
cessed on May 19, 2015).

9. Deribe K, Meribo K, Gebre T, Hailu A, Ali A, Aseffa A, er al.
The burden of neglected tropical diseases in Ethiopia, and op-
portunities for integrated control and elimination. Parasit Vec-
tor 2012; 5: 240.

10. Shiferaw W, Kebede T, Graves PM, Golasa L, Gebre T, Mosher
AW, et al. Lymphatic filariasis in western Ethiopia with special
emphasis on prevalence of Wuchereria bancrofti antigenaemia



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Yimer et al: Epidemiology of podoconiosis in Ethiopia

in and around onchocerciasis endemic areas. Trans R Soc Trop
Med Hyg 2012; 106(2): 117-27.

Bogh C, Pedersen EM, Mukoko DA, Ouma JH. Permethrin-im-
pregnated bednet effects on resting and feeding behaviour of lym-
phatic filariasis vector mosquitoes in Kenya. Med Vet Entomol
1998; 12: 52-9.

McConnel E, Asfaha W, Dennis DT. A survey of Wuchereria
bancrofti in Ethiopia. Ethiop Med J 1976; 14: 31-6.

Jemaneh L, Kebede D. Clinico-epidemiological study of Lym-
phatic filarisis in Southwestern Ethiopia. Ethiop Med J 1995;
31(3): 209-22.

Price EW. Podoconiosis: Non-filarial elephantiasis. Oxford:
Oxford Medical Publications 1990; p. 1-150.

Destas K, Ashine M, Davey G. Prevalence of podoconiosis (en-
demic non-filarial elephantiasis) in Wolaitta, southern Ethiopia.
Trop Doct 2003; 33: 217-20.

Alemu G, Ayele T, Daniel T, Ahrens C, Davey G. Burden of
podoconiosis in poor rural communities in Gulliso woreda, west
Ethiopia. PLoS Negl Trop Dis 2011; 5(6): e1184.

Mousley E, Deribe K, Tamiru A, Davey G. The impact of
podoconiosis on quality of life in northern Ethiopia. Health Qual
Life Outcomes 2013; 11: 122..

Davey G, Tekola F, Newport M. Podoconiosis: Non-infectious
geochemical elephantiasis. Trans R Soc Trop Med Hyg 2007;
101: 1175-80.

Davey G. Podoconiosis, non-filarial elephantiasis, and
lymphology. Lymphology 2010; 43(4): 168-77.

Davey G, Gebre Hanna E, Adeyemo A, Rotimi C, Newport M,
Desta K. Podoconiosis: A tropical model for gene-environment
interactions? Trans R Soc Trop Med Hyg 2007; 101(1): 91-6.
Price E. The association of endemic elephantiasis of the lower
legs in East Africa with soil derived from volcanic rocks. Trans
R Soc Trop Med Hyg 1976; 4: 288-95.

Tekola F, Adeyemo A, Finan C, Hailu E, Sinnott P, Burlinson
N, et al. HLA class II locus and susceptibility to podoconiosis. N
Engl J Med 2012; 366: 1200-8.

Davey G, Newport M. Podoconiosis: The most neglected tropi-
cal disease? Lancet 2007; 369(9565): 888-9.

Gebre Hanna E. The social burden of podoconiosis and familial
occurrence in its development. MPH Thesis. Ethiopia: MPH
Department, Addis Ababa University 2005; p. 1-68.

Oli GG, Ayele FT, Petros B. Parasitological, serological and clini-
cal evidence for high prevalence of podoconiosis (non-filarial
elephantiasis) in Midakegn district, central Ethiopia. Trop Med
Int Health 2012; 17(6): 722-6.

Birrie H, Balcha F, Jemaneh L. Elephantiasis in Pawe settlement
area: Podoconiosis or Bancroftian filariasis? Ethiop Med J 1997;
35: 245-50.

Oomen AP. Studies on elephantiasis of the legs in Ethiopia. Trop
Geogr Med 1969; 21: 236-53.

Molla YB, Tomczyk S, Amberbir T, Tamiru A, Davey G.
Podoconiosis in east and west Gojam zones, northern Ethiopia.
PLoS Negl Trop Dis 2012; 6(7): e1744.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

115

Tekola F, Mariam DH, Davey G. Economic costs of endemic
non-filarial elephantiasis in Wolaita zone, Ethiopia. Trop Med
Int Health 2006; 11: 1136-44.

Hotez PJ, Kamath A. Neglected tropical diseases in sub-saharan
Africa: Review of their prevalence, distribution, and disease bur-
den. PLoS Negl Trop Dis 2009; 3(8): e412.

Deribe K, Tomczyk S, Tekola F. Ten years of podoconiosis
research in Ethiopia. PLoS Negl Trop Dis 2007; 7(10): e2301.
doi: 10.1371/journal.pntd.0002301.

Geshere G, Tekola F, Petros B. Parasitological, serological and
clinical evidence for high prevalence of podoconiosis (non-fi-
larial elephantiasis) in Midakegn district, central Ethiopia. Trop
Med Int Health 2012; 17(6): 722-6.

Tekola F, Alemu G, Davey G, Ahrens C. Community-based sur-
vey of podoconiosis in Bedele Zuria woreda, west Ethiopia. Int
Health 2013; 5: 119-25.

Mengistu G, Humber DP, Ersumo M, Mamo T. High prevalence
of elephantiasis and cutaneous leishmaniasis in Ocholo, south-
west Ethiopia. Ethiop Med J 1987; 25: 203-7.

Kloos H, Bedri Kello A, Addus A. Podoconiosis (endemic non-
filarial elephantiasis) in two resettlement schemes in western
Ethiopia. Trop Doctor 1992; 22: 109-12.

Molla YB, Tomczyk S, Amberbir T, Tamiru A, Davey G. Pa-
tients’ perceptions of podoconiosis causes, prevention and con-
sequences in east and west Gojam, northern Ethiopia. BMC Public
Health 2012; 12: 828.

Sikorski C, Ashine M, Zeleke Z, Davey G. Effectiveness of a
simple lymphoedema treatment regimen in podoconiosis man-
agement in southern ethiopia: One year follow-up. PLoS Negl
Trop Dis 2010; 4: €902.

Jemaneh L, Kebede D. Clinico-epidemiological study of lym-
phatic filariasis in southwestern Ethiopia. Ethiop Med J 1995;
33(3): 143-53.

Davey G. Podoconiosis: Epidemiology and ecology of health and
diseases in Ethiopia. v 2. II edn. In: Yemane B, Damen H, Kloos,
editors. Addis Ababa: A Division of Shama 2006; p. 758—66.
Yakob B, Deribe K, Davey G. High levels of misconceptions and
stigma in a community highly endemic for podoconiosis in south-
ern Ethiopia. Trans R Soc Trop Med Hyg 2008; 102: 439-44.
Desta K, Ashine M, Davey G. Predictive value of clinical as-
sessment of patients with podoconiosis in an endemic commu-
nity setting. Trans R Soc Trop Med Hyg 2007; 101: 621-3.
Yakob B, Deribe K, Davey G. Health professionals’ attitudes
and misconceptions regarding podoconiosis: Potential impact on
integration of care in southern Ethiopia. Trans R Soc Trop Med
Hyg 2010; 104: 42-17.

Davey G, Burridge E. Community-based control of a neglected
tropical disease: The Mossy foot treatment and prevention asso-
ciation. PLoS Negl Trop Dis 2009; 3(5): e424.

Deribe K, Meribo K, Gebre T, Hailu A, Ali A, Asefa A, et al.
The burden of neglected tropical diseases in Ethiopia, and op-
portunities for integrated control and elimination. Parasit Vec-
tors 2012; 5(240): 1-15.

Correspondence to: Mulat Yimer, Department of Microbiology, Immunology and Parasitology, College of Medicine and Health Science,

Received: 31 August 2014

Bahir Dar University, Ethiopia.
E-mail: yimermulat@ gmail.com

Accepted in revised form: 10 March 2015



