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Abstract

Onchocerciasis is among the Neglected Tropical Diseases (NTDs) responsible for dermatological, ophthalmological,
and neurological manifestations. With the ongoing burden of onchocerciasis clinical manifestations, morbidity
management, and disability prevention services are required to alleviate the suffering of the affected populations.
Unfortunately, despite the ongoing transmission of onchocerciasis, morbidity management, and disability
prevention services are limited in Tanzania. Therefore, this article highlights the concept of onchocerciasis morbidity
management and disability prevention, along with the significance of its adoption in the healthcare system in
Tanzania. We further provide recommendations on where and how to start.
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Introduction

Onchocerciasis is still a public health problem in Tan-
zania, with more than seven million people at risk of
infection in 28 districts in seven regions (Fig. 1) [1]. The
disease is responsible for dermatological (skin itching,
skin lesions, and onchocercomas), ophthalmological
(ocular lesions and blindness), and neurological (oncho-
cerciasis-associated epilepsy [OAE]) manifestations [2,
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3]. Baseline mapping of onchocerciasis, first conducted
in Tanzania in the 1990s, revealed that the Mahenge area
had the highest prevalence of onchocerciasis by nodule
palpation (95%) and by skin snip testing (60%) [4—6]. In
1997, Community-Directed Treatment with Ivermec-
tin (CDTI) was started with the help of the African Pro-
gramme for Onchocerciasis Control (APOC) to reduce
Onchocerca volvulus (O. volvulus) transmission [1, 4, 7].
Ivermectin should be distributed once or twice per year
for 16 to 18 years under an optimal coverage of 80% of
the total population to eliminate onchocerciasis [8]. From
1997 to 2021 in Tanzania, the overall coverage of iver-
mectin for the control of onchocerciasis ranged from 39
to 85% of the eligible population [1]. In addition, between
2003 and 2005 larviciding of rivers was used in Tukuyu to
reduce blackfly biting rates [9, 10].

Studies conducted in 2018-2019 in the Mahenge
onchocerciasis endemic area reported persistent trans-
mission of O. volvulus and a high burden of epilepsy [5,
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Fig. 1 Map of Tanzania showing seven regions (red belt) endemic for onchocerciasis (left), regions with low intensity of epilepsy (middle), and regions

with higher intensity of epilepsy (right). Source: ESPEN/WHO and DHIS-2 data

11, 12]. Despite two decades of CDTI, the OV16 antibody
seroprevalence among children aged 6-11 years ranged
between 2.9 and 40%, and the OAE incidence rate was
found to be 131 cases per 100,000 person-years [5, 11,
12]. High OAE incidence and ongoing O. volvulus trans-
mission have been linked to suboptimal uptake of iver-
mectin treatment [13—-15]. Therefore, bi-annual CDTI
was introduced in Mahenge in 2019, which was recently
shown to reduce the incidence of epilepsy, including nod-
ding syndrome [16]. However, even with a decreased
OAE incidence by strengthening the onchocerciasis elim-
ination programme, OAE will remain prevalent for many
years in the affected communities. Today, a plan to man-
age onchocerciasis-related morbidities (alleviating the
suffering of the affected population) is lacking. As oncho-
cerciasis morbidities are linked with poverty, stigma, and
negative psycho-social consequences, there is an urgent
need to develop morbidity management and disability
prevention (MMDP) services [17].

Burden of OAE in other sub-saharan African
countries

Globally, it was estimated that at least 381,000 individuals
were affected by OAE in onchocerciasis-endemic coun-
tries in 2015, with different phenotypic presentations,
including nodding and nakalanga syndromes [18]. A high
epilepsy prevalence (2—-8%) has been reported in meso-
and hyper-onchocerciasis-endemic regions [19-26]. In
those areas, a very high proportion of persons with epi-
lepsy met the criteria of the OAE case definition used for
epidemiological studies [27]; for example, 74% in Mvolo,

South Sudan [22], 75% in Mundri, South Sudan [21], 85%
in Maridi, South Sudan [28], and 93% in the Mbam valley
in Cameroon [24].

Concept of morbidity management and disability
prevention

Morbidity management and disability prevention is not
a new concept in the context of Neglected Tropical Dis-
eases (NTD) control. In 1997, the World Health Assem-
bly passed resolution WHA 50.29, aiming to eradicate
lymphatic filariasis (LF) including a morbidity control
strategy [29]. The MMDP Package for LF includes indi-
vidual treatment or mass drug administration with iver-
mectin and albendazole, hydrocele surgery, treatment for
episodes of adenolymphangitis, and lymphoedema man-
agement [29]. Similarly, onchocercal morbidity includes
a range of clinical manifestations, that will persist even
after the infection has been cleared (skin depigmenta-
tion, blindness, and OAE), which significantly increases
the risk of mortality for those who are affected [30]. In
the early 1990s, before CDTI, it was estimated that
onchocerciasis was responsible for 2.5 million disability-
adjusted life years (DALYs) [30]. In 2018, it was estimated
that OAE roughly accounted for 13% of all years of life
with a disability (YLDs) attributable to onchocerciasis
and 10% of all YLDs attributable to epilepsy [18, 30]. The
CDTI programme has reduced the number of lost DALYs
by 1.5 million, with 60% of those caused by dermatologi-
cal morbidities and 40% by ophthalmological morbidities
[19]. Using optimal onchocerciasis elimination strategies
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the number of DALYs lost could potentially be reduced to
0.7 million by 2030 [30].

What should an onchocerciasis MMDP service
include, and why are MMDP services crucial?

The World Health Organization (WHO) is aiming to
interrupt O. volvulus transmission in one or more foci in
34 countries by 2030 [31]. The ongoing CDTI programme
has a role in alleviating skin manifestations, halting the
progression to blindness, and reducing OAE incidence
[32]. Treatment of individuals with ivermectin should
be possible at health facilities as part of an onchocercia-
sis MMDP rather than waiting for the next CDTI round.
This will not only reduce onchocerciasis-associated
symptoms such as onchocerciasis-induced itching, but it
may also reduce the frequency of seizures of persons with
OAE [33]. Women who missed ivermectin during CDTI
because of pregnancy will be able to receive ivermectin
when they come to the clinic to vaccinate their children.
Moreover, distributing ivermectin at health facilities will
increase CDTI coverage.

In places affected by OAE such as Mahenge, the Min-
istry of Health should decentralize epilepsy treatment
services and organize training of primary health care
workers to diagnose and treat epilepsy. Additionally,
community healthcare workers and ivermectin commu-
nity drug distributors should be trained to identify per-
sons suspected to have epilepsy and advise them to seek
care in an epilepsy treatment center. Integrating MMDP
into Tanzania’s healthcare system will improve physi-
cal, mental, and social well-being and enhance the qual-
ity of life of the affected individuals. A health education
programme should raise community awareness about
OAE and should be used to explain that OAE can be pre-
vented by the intake of ivermectin. Such a programme
should de-stigmatize epilepsy in highly affected areas and
increase the schooling of children with epilepsy. Guard-
ians and caregivers of individuals living with OAE should
be trained in epilepsy self-care. Finally, advocacy will be
needed to convince stakeholders at the national level to
promote and implement MMDP services in onchocercia-
sis endemic areas.

Challenges to organize MMDP services for
onchocerciasis

MMDP services have been developed for LF because
specialized services for the management of lymphedema
and hydrocoele did not exist in the rural areas where LF
is endemic. For onchocerciasis, the context is different
since onchocerciasis dermatological manifestations are
sequelae that do not need specific treatment, and oph-
thalmological manifestations have decreased thanks to
CDTI. Onchocerciasis-associated epilepsy is a poten-
tially devastating condition that requires appropriate
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treatment. However, OAE does not present very differ-
ently than other forms of epilepsy and therefore, does not
require a very different type of treatment. Epilepsy ser-
vices already exist in the country. However, these services
often are not available in the remote affected rural areas,
or they work sub-optimally, mainly due to a shortage of
trained and motivated staff, interrupted drug supplies,
and lack of diagnostic equipment. Therefore, existing
epilepsy diagnostic and treatment services need to be
strengthened in the affected areas. Affected communities
should be involved at every stage of the planning, inte-
gration, and implementation of MMDP services. This will
raise the acceptability of MMDP services and community
members’ sense of programme ownership.

It has also taken a long time before MMDP services
were implemented for LF [34]. Only in 2014, Helen Keller
International (HKI), with funding from the United States
Agency for International Development (USAID), and in
collaboration with partners such as the WHO, the Global
Alliance to Eliminate Lymphatic Filariasis (GAELF), the
Research Triangle Institute (RTI), the African Filariasis
Morbidity Project, the Centers for Disease and Preven-
tion (CDC) and universities, was able to implement a
project to provide high-quality surgery and disease man-
agement services for people suffering from filarial hydro-
cele and lymphedema, podoconiosis and trachomatous
trichiasis [35]. By documenting lessons learned, investi-
gating promising practices, and sharing the knowledge
widely, this MMDP project improved data availability
and use, filled gaps in the LF knowledge base, contrib-
uted to operational research and developed a range of
tools and resources for LF MMDP Ministry of Health
programmes to implement [34, 35]. This project, initi-
ated by HKI, a non-governmental organization (NGO)
with a special interest in supporting projects related to
blindness and vision loss and the elimination of diseases
of poverty, should be used as an example for initiating a
MDDP project for onchocerciasis.

A road towards integration of MMDP services into
Tanzania's healthcare system: what should be
done?

To improve the quality of life of people living with oncho-
cerciasis-associated morbidities, we recommend the fol-
lowing measures:

1. The Tanzania Neglected Tropical Diseases Control
Programme (NTDCP) through the Ministry of
Health should incorporate onchocerciasis morbidity
surveys in the ongoing onchocerciasis transmission
assessment surveys. Due to the infrequent
assessment of clinical disease in surveillance
programmes, there is a paucity of national data
on OAE and other clinical manifestations of
onchocerciasis. Cost-effectively planning of MMDP
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services is not possible if areas with high disease
burdens are not known. Currently, we know that
there is a high OAE burden in Mahenge [16,

33, 36], indicating the need for prioritizing the
implementation of MMDP services in this area. In
onchocerciasis and LF co-endemic communities,
MMDP services should be combined.

2. The use of the District’s Health Information System
(DHIS2) database together with the knowledge of
the onchocerciasis endemic sites should be used
to identify other areas for MMDP prioritizing.
Analyzing epilepsy DHIS2 data may reveal other
areas in Tanzania with high epilepsy prevalence.
Indeed, Tanzania is endemic of Taenia solium,
with prevalences of infection across the country
ranging from 4 to 53.7% using Western Blot Assay
and Enzyme-linked Immunoassay (37, 38]. Taenia
solium infections may cause neurocysticercosis and
epileptic seizures [25]. Currently, there is also no
specific programme tailored for the management
of neurocysticercosis. Therefore, onchocerciasis
MMDP services could also be useful for areas with
a high prevalence of neurocysticercosis. Combining
MDDP services for several NTDs will decrease its
cost.

3. Given that ivermectin treatment should be a
component of the onchocerciasis MMDP package,
the Ministry of Health, through NTDCP, should
ensure its accessibility and availability in health
facilities. The suboptimal uptake of ivermectin
during mass drug administration has been reported
in onchocerciasis endemic areas, especially among
persons with epilepsy [39]. Persons with epilepsy,
in onchocerciasis endemic areas, who failed to
take ivermectin during CDTI should be able to
obtain ivermectin at health facilities. In addition,
an uninterrupted supply of anti-seizure medication
should be available at epilepsy treatment clinics.

4. MMDP services should be integrated into the
healthcare system. This requires collaboration
with various stakeholders to ensure the availability
of adequate resources, well-trained healthcare
workers, and commodities for the management
of MMDDP. Therefore, the Ministry of Health (the
NTD and the mental health programme) should
be open to collaborating with Non-Governmental
Organizations (NGOs), policymakers, and donors to
support the MMDP activities.

Conclusions

In conclusion, the integration of MMDP services for sev-
eral NTDs within the healthcare system targeting high-
risk areas should be the preferred strategy to reduce the
number of years lost due to NTD-related disabilities and
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improve the quality of life of people affected and their
communities.

List of abbreviations

APOC African Programme for Onchocerciasis Control
cbC Centers for Disease and Prevention

coTl Community Directed Treatment with Ivermectin
DALYs Disability-Adjusted Life Years

DHIS Districts Health Information System

GAELF Global Alliance to Eliminate Lymphatic Filariasis
HKI Helen Keller International

MMDP  Morbidity Management and Disability Prevention
NGOs Non Governmental Organizations

NTD Neglected Tropical Disease

NTDCP  Neglected Tropical Diseases Control Programme
OAE Onchocerciasis associated Epilepsy

RTI Research Triangle Institute

USAID United States Agency for International Development
WHO World Health Organization

YLDs Years of Life with a Disability

Acknowledgements
None.

Authors’ contributions

VM conceptualized the idea, reviewed the literature, and prepared the first
draft of the article. BPM and RC critically reviewed the article. All authors have
read and approved the final article.

Funding
No external funding was used in the preparation of this article.

Data Availability
All the data used are from the references provided.

Declarations

Ethical approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Human and Animal Rights and informed consent
Not applicable.

Competing interests
There are no competing interests.

Received: 30 October 2023 / Accepted: 16 November 2023
Published online: 02 January 2024

References

1. Neglected Tropical Diseases Control Programme. Global Onchocerciasis Net-
work for Elimination (GONE) Webinar -Tanzania Oncho Elimination Updates.
2022.

Gyasi ME, Okonkwo ON, Tripathy K, Onchocerciasis. Ecol Heal Dis Ethiop.
2022;367-74. Available from: https://www.ncbi.nlm.nih.gov/books/
NBK559027/.

3. Murdoch ME, Asuzu MC, Hagan M, Makunde WH, Ngoumou P, Ogbuagu KF,
Okello D, Ozoh G, Remme J. Onchocerciasis: the clinical and epidemiological
burden of Skin Disease in Africa. Ann Trop Med Parasitol. 2002;96(3):283-96.
https://doi.org/10.1179/000349802125000826.

4. Neglected Tropical Diseases Control Program. 5th Annual Joint Planning
Meeting. Ministry of Health, Community, Development, Gender, Elderly and
Children. 2016.


https://www.ncbi.nlm.nih.gov/books/NBK559027/
https://www.ncbi.nlm.nih.gov/books/NBK559027/
https://doi.org/10.1179/000349802125000826

Mushi et al. Tropical Diseases, Travel Medicine and Vaccines

20.

21

22.

Mushi V. Factors associated with persistence of onchocerciasis transmission
after two decades of Community Directed Treatment with Ivermectin in
Ulanga District Council. Masters Thesis. 2018.

Mwaiko GL, Mtoi RS, Mkufya AR. Onchocerciasis prevalence in Tanzania. Cent
Afr J Med. 1990;36(4):94-6.

Neglected Tropial Diseases Control Programme. 6th Annual Joint Planning
Meeting. Ministry of Health, Community, Development, Gender, Elderly and
Children. 2017.21 p.

Colebunders R, Basanez M-G, Siling K, Post RJ, Rotsaert A, Mmbando B et al.
From river blindness.

Mweya CN, Kalinga AK, Kabula B, Malley KD, Ruhiso MH, Maegga BT. Oncho-
cerciasis situation in the Tukuyu focus of southwest Tanzania after ten years

of ivermectin mass treatment. Tanzan Health Res Bull. 2007;174-9. https://doi.

0rg/10.4314/thrb.v9i3.14325.

Kalinga AK, Mweya CN, Barro T, Maegga BT. Susceptibility of Simulium
Damnosum complex larvae to temephos in the Tukuyu onchocerciasis focus,
southwest Tanzania. Tanzan Health Res Bull. 2007;9(1):19-24. https://doi.
0rg/10.4314/thrb.v9i1.14287.

Mmbando BP, Suykerbuyk P, Mnacho M, Kakorozya A, Matuja W, Hendy A,

et al. High prevalence of Epilepsy in two rural onchocerciasis endemic vil-
lages in the Mahenge area, Tanzania, after 20 years of community-directed
treatment with ivermectin. Infect Dis Poverty. 2018;7(1):64. https://doi.
0rg/10.1186/540249-018-0450-3.

Mshana M, SilvestriV, Mushi V, Bonaventura WM, Tarimo D, Ngasala B, et

al. Burden and factors associated with onchocerciasis transmission among
school-aged children after more than 20 years of Community Directed
Treatment with Ivermectin in Ulanga district, Tanzania: a school-based cross-
sectional study. PLOS Glob Public Health. 2023;3(5):e0001919. https://doi.
0rg/10.1371/journal.pgph.0001919.

Mushi V. Implementation challenges of Community Directed Treatment with
Ivermectin Program for Control of Onchocerciasis in Ulanga, Tanzania. East
Afr Health Res J. 2021;5(2):123-8. https://doi.org/10.24248/eahrj.v5i2.661.
Epub 2021 Nov 15.

York KJ, Kabole |, Mrisho M, Berry DM, Schmidt E. Factors affecting com-
munity participation in the CDTI program in Morogoro, Tanzania. J Nurs
Scholarsh. 2015;47(1):96-104. https.//doi.org/10.1111/jnu.12121.

Mushi V, Kakoko D, Tarimo D, Knowledge. Attitudes, perceptions and accept-
ability of Onchocerciasis Control through Community-Directed treatment
with ivermectin: implications for persistent transmission in Ulanga district,
Tanzania. E Afr J Appl Health Monitoring and Eval. 2020;4:28-35.

Bhwana D, Amaral L-J, Mhina A, Matine P, Francis F, Siewe Fodjo JN, et al.
Impact of a bi-annual community-directed treatment with ivermectin
programme on the incidence of Epilepsy in an onchocerciasis-endemic area
of Mahenge, Tanzania: a population-based prospective study. PLoS Negl Trop
Dis. 2023;17(6):e0011178.

Jada SR, Carter JY, Rovarini J, Claver P, Ojok M, Lakwo T et al. Tackling
onchocerciasis-associated epilepsy New evidence and recommendations
for policymakers. Available from: https://www.elrha.org/researchdatabase/
tackling-onchocerciasis-associated-epilepsy-new-evidence-and-recommen-
dations-for-policymakers/ (accessed 5 August 2023).

Vinkeles Melchers NVS, Mollenkopf S, Colebunders R, Edlinger M, Coffeng

LE, Irani J et al. Burden of onchocerciasis-associated epilepsy: First estimates
and research priorities. Infect Dis Poverty. 2018;7(1):1-12. Available from:
https://idpjournal biomedcentral.com/articles/https://doi.org/10.1186/
540249-018-0481-9.

Levick B, Laudisoit A, Tepage F, Ensoy-Musoro C, Mandro M, Bonareri Osoro C,
et al. High prevalence of Epilepsy in onchocerciasis endemic regions in the
Democratic Republic of the Congo. PLoS Negl Trop Dis. 2017;11(7):e0005732.
https://doi.org/10.1371/journal.pntd.0005732.

Colebunders R, Carter Y, Olore J, Puok PC, Bhattacharyya K, Menon S. High
prevalence of onchocerciasis-associated Epilepsy in villages in Maridi
County, Republic of South Sudan: a community-based survey. Seizure.
2018,63:93-101.

Jada SR, Dusabimana A, Abd-Elfarag G, Okaro S, Brusselaers N, Carter JY, et al.
The prevalence of Onchocerciasis-Associated Epilepsy in Mundri West and
East Counties, South Sudan: a door-to-Door Survey. Volume 11. Pathog; 2022.
(Basel, Switzerland). 4.

Raimon S, Dusabimana A, Abd-Elfarag G, Okaro S, Carter JY, Newton CR, et
al. High prevalence of Epilepsy in an onchocerciasis-endemic area in Mvolo
County, South Sudan: a Door-To-Door survey. Pathogens. 2021;10(5):599.
https://doi.org/10.3390/pathogens10050599.

(2024) 10:1

23.

24.

25.

26.

27.

28.

29.

30.

31.

32

33.

34.

35.

36.

37.

38.

39.

Page 5 of 5

Gumisiriza N, Mubiru F, Siewe Fodjo JN, Mbonye Kayitale M, Hotterbeekx

A, Idro R et al. Prevalence and incidence of nodding syndrome and other
forms of Epilepsy in onchocerciasis-endemic areas in northern Uganda after
the implementation of onchocerciasis control measures. Infect Dis Poverty.
2020,9(1).

Siewe JFN, Ngarka L, Tatah G, Mengnjo MK, Nfor LN, Chokote ES et al. Clinical
presentations of onchocerciasis-associated Epilepsy (OAE) in Cameroon.
Epilepsy Behav. 2019;90.

Mukendi D, Tepage F, Akonda |, Siewe JNF, Rotsaert A, Ndibmun CN et al.
High prevalence of Epilepsy in an onchocerciasis endemic health zone in the
Democratic Republic of the Congo, despite 14 years of community-directed
treatment with ivermectin: a mixed-method assessment. Int J Infect Dis.
2019;79.

Siewe Fodjo JN, Tatah G, Tabah EN, Ngarka L, Nfor LN, Chokote SE et al. Epi-
demiology of onchocerciasis-associated epilepsy in the Mbam and Sanaga
river valleys of Cameroon: Impact of more than 13 years of ivermectin. Infect
Dis Poverty. 2018;7(1):1-11. Available from: https://idpjournal.biomedcentral.
com/articles/https://doi.org/10.1186/540249-018-0497-1.

Van Cutsem G, Siewe Fodjo N, Dekker MCJ, Amaral LJ, Njamnshi AK,
Colebunders R. Case definitions for onchocerciasis-associated epilepsy and
nodding syndrome: A focused review. Seizure. 2023;107:132-5. Available
from: https://pubmed.ncbi.nlm.nih.gov/37023626/.

Colebunders R, Abd-Elfarag G, Carter JY, Olore PC, Puok K, Menon S et al.
Clinical characteristics of onchocerciasis-associated Epilepsy in villages in
Maridi County, Republic of South Sudan. Seizure. 2018;62.

World Health Organization. Morbidity management and disability prevention
(MMDP). Available from: https://www.who.int/activities/building-capacity-
of-national-programmes-to-implement-who-recommended-strategies/
morbidity-management-and-disability-prevention (Accessed 1 August 2023).
Vinkeles Melchers NVS, Stolk WA, van Loon W, Pedrique B, Bakker R, Murdoch
ME, et al. The burden of Skin Disease and eye Disease due to onchocerciasis
in countries formerly under the African programme for onchocerciasis con-
trol mandate for 1990, 2020, and 2030. PLoS Negl Trop Dis. 2021;15(7):1-18.
World Health Organization. Ending the Neglect to Attain the Sustainable
Development Goals: A Road Map for Neglected Tropical Diseases 2021-2030.
2020;(5):6-9.

Crump A, Omura S, Ivermectin. Wonder drug'from Japan: the human use
perspective. Proc Jpn Acad Ser B Phys Biol Sci. 2011;87(2):13-28. https://doi.
0rg/10.2183/pjab.87.13.

Dusabimana A, Bhwana D, Raimon S, Mmbando BP, Hotterbeekx A, Tepage

F et al. lvermectin Treatment Response in Onchocerca Volvulus Infected
Persons with Epilepsy: A Three-Country Short Cohort Study. Pathogens.
2020;9(8):617. https://doi.org/10.3390/pathogens9080617.

Bush S, Richards FO, Zhang Y. The role of non-governmental development
organizations in the implementation of lymphatic filariasis programmes. Int
Health. 2020;13(Suppl 1):44-547. https://doi.org/10.1093/inthealth/ihaa049.
Hellen Keller International. MMDP Project Resources. Available from: https://
helenkellerintl.org/what-we-do/knowledge-resources/neglected-tropical-
diseases/mmdp-project-resources/ (Accessed 12 November 2023).

Bhwana D, Mmbando BP, Dekker MC, Mnacho M, Kakorozya A, Matuja W,

et al. Clinical presentation of Epilepsy in six villages in an onchocerciasis
endemic 32area in Mahenge, Tanzania. Epileptic Disord. 2019;21(5):425-35.
Stelzle D, Makasi C, Schmidt V, Trevisan C, van Damme I, Welte TM.
Epidemiological, clinical and radiological characteristics of people with
neurocysticercosis in Tanzania-A cross-sectional study. PLoS Negl Trop Dis.
2022;16(11):20010911. https://doi.org/10.1371/journal.pntd.0010911.

Hunter E, Burton K, Igbal A, Birchall D, Jackson M, Rogathe J, et al. Cysticerco-
sis and Epilepsy in rural Tanzania: a community-based case-control and imag-
ing study. Trop Med Int Health. 2015;20(9):1171-9. https://doi.org/10.1111/
tmi.12529.

Bhwana D, Massawe IS, Mushi AK, Magili P, Amaral L-J, Makunde W, et al. Fac-
tors associated with low-uptake of ivermectin in Mahenge, an area with high
prevalence of onchocerciasis and Epilepsy in Tanzania: a qualitative perspec-
tive. Front Trop Dis. 2023;4:1-10.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


https://doi.org/10.4314/thrb.v9i3.14325
https://doi.org/10.4314/thrb.v9i3.14325
https://doi.org/10.4314/thrb.v9i1.14287
https://doi.org/10.4314/thrb.v9i1.14287
https://doi.org/10.1186/s40249-018-0450-3
https://doi.org/10.1186/s40249-018-0450-3
https://doi.org/10.1371/journal.pgph.0001919
https://doi.org/10.1371/journal.pgph.0001919
https://doi.org/10.24248/eahrj.v5i2.661
https://doi.org/10.1111/jnu.12121
https://www.elrha.org/researchdatabase/tackling-onchocerciasis-associated-epilepsy-new-evidence-and-recommendations-for-policymakers/
https://www.elrha.org/researchdatabase/tackling-onchocerciasis-associated-epilepsy-new-evidence-and-recommendations-for-policymakers/
https://www.elrha.org/researchdatabase/tackling-onchocerciasis-associated-epilepsy-new-evidence-and-recommendations-for-policymakers/
https://idpjournal.biomedcentral.com/articles/
https://doi.org/10.1186/s40249-018-0481-9
https://doi.org/10.1186/s40249-018-0481-9
https://doi.org/10.1371/journal.pntd.0005732
https://doi.org/10.3390/pathogens10050599
https://idpjournal.biomedcentral.com/articles/
https://idpjournal.biomedcentral.com/articles/
https://doi.org/10.1186/s40249-018-0497-1
https://pubmed.ncbi.nlm.nih.gov/37023626/
https://www.who.int/activities/building-capacity-of-national-programmes-to-implement-who-recommended-strategies/morbidity-management-and-disability-prevention
https://www.who.int/activities/building-capacity-of-national-programmes-to-implement-who-recommended-strategies/morbidity-management-and-disability-prevention
https://www.who.int/activities/building-capacity-of-national-programmes-to-implement-who-recommended-strategies/morbidity-management-and-disability-prevention
https://doi.org/10.2183/pjab.87.13
https://doi.org/10.2183/pjab.87.13
https://doi.org/10.3390/pathogens9080617
https://doi.org/10.1093/inthealth/ihaa049
https://helenkellerintl.org/what-we-do/knowledge-resources/neglected-tropical-diseases/mmdp-project-resources/
https://helenkellerintl.org/what-we-do/knowledge-resources/neglected-tropical-diseases/mmdp-project-resources/
https://helenkellerintl.org/what-we-do/knowledge-resources/neglected-tropical-diseases/mmdp-project-resources/
https://doi.org/10.1371/journal.pntd.0010911
https://doi.org/10.1111/tmi.12529
https://doi.org/10.1111/tmi.12529

	﻿Integration of onchocerciasis morbidity management and disability prevention services in the healthcare system in Tanzania: a call for action and recommendations
	﻿Abstract
	﻿Introduction
	﻿Burden of OAE in other sub-saharan African countries
	﻿Concept of morbidity management and disability prevention
	﻿What should an onchocerciasis MMDP service include, and why are MMDP services crucial?
	﻿Challenges to organize MMDP services for onchocerciasis
	﻿A road towards integration of MMDP services into Tanzania’s healthcare system: what should be done?
	﻿Conclusions
	﻿References


