
The enigmatic nodding syndrome outbreak in

northern Uganda: an analysis of the disease

burden and national response strategies

Mwaka Amos Deogratius,1,* Kitara Lagoro David,2 and

Orach Garimoi Christopher3

1Department of Medicine, School of Medicine, College of Health Sciences, Makerere University, Kampala, Uganda,
2Department of Surgery, Gulu University Medical School, Gulu, Uganda and 3Department of Community Health and

Behavioral Sciences, School of Public Health, College of Health Sciences, Makerere University, Kampala, Uganda

*Corresponding author. Department of Medicine, School of Medicine, College of Health Sciences, Makerere University,

Kampala, Uganda. E-mail: mwakaad@yahoo.com

Accepted on 18 May 2015

Abstract

To date, the cause of nodding syndrome (NS) remains unknown; however, efforts continue to estab-

lish risk factors and optimal symptomatic treatments. We documented the burden and national re-

sponse strategies including involvement of key stakeholders in the management of the NS epidemic

in order to inform future interventions against epidemics of undetermined aetiology. Data were col-

lected through semi-structured interviews with selected leaders in the affected districts and at the

Ministry of Health, and through review of documents. We participated in and analysed the proceed-

ings of the first international scientific conference on NS held in Kampala in August 2012. We then

analysed the chronology of the NS notification and the steps undertaken in the response plan. Over

3000 children have been affected by NS in northern Uganda; with an estimated case fatality of 6.7%.

The first cases of NS were reported in 1997 in internally displaced people’s camps in Kitgum district;

however, response efforts by the Ministry of Health and partners towards understanding the disorder

and establish management only commenced in 2009. Key strategies in response to the NS epidemic

have included formation of a national and district task forces, development of training manual on NS

and training of primary healthcare professionals on case diagnosis and clinical management, estab-

lishment of treatment and rehabilitation centres, surveillance and promotion of researches to further

inform management of the syndrome.
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Key Messages

• The nodding syndrome was first recognized in Uganda in 1997; however, fully pledged national response program

against the syndrome only commenced in March 2012.
• Over 3000 children have been affected by the nodding syndrome epidemic in northern Uganda, with an estimated case

fatality rate of 6.7%.
• Key response interventions undertaken to manage nodding syndrome have included formation of a national and district

task forces, development of health workers training manual and training of primary care health workers on management

of the disease, establishment of treatment and rehabilitation centers for the provisions of symptomatic medical treat-

ment, nutritional support and rehabilitation of the affected children, and implementation of researches towards under-

standing nodding syndrome.
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Introduction

Nodding syndrome (NS) is an emerging debilitating disorder of un-

known aetiology. It is characterized in its early course by repetitive

forward dropping of the head often in association with feeding and

cold weather (Wadman 2011; CDC 2012; Sejvar et al. 2013) and

later by epileptiform seizures, neurological and cognitive decline

and stunted growth (Lacey 2003; Winkler et al. 2008;

Nyungura et al. 2011; Wasswa 2012; Sejvar et al. 2013). A nodding

syndrome-like disorder was first reported in Tanzania in the 1960’s

(Jilek 1964) and was later described in Liberia (Goudsmit and

van der Waals, 1983), South Sudan (Lacey 2003; Nyungura et al.

2011) and more recently in Uganda (Kaiser et al. 2009; Donnelly

2012; Edwards 2012; Wasswa 2012; Williams 2012; Sejvar et al.

2013).

The aetiology of NS remains unknown (Wilmshurst et al. 2014)

although the disorder has been associated with infections with

Onchocerca volvulus (Ov) (Kaiser et al. 2009) because of the

observed concurrence of heavy loads of infection with the nematode

among cases of NS as compared with controls (Lacey 2003; Winkler

et al. 2008; Kaiser et al. 2009; Nyungura et al. 2011). However, the

pathophysiological mechanism by which the nematode may cause

the apparently neurologic disorder is only speculative. The syn-

drome has also been associated with malnutrition, vitamin B6 defi-

ciency (Makumbi 2011; Nyungura 2011; Donnelly 2012) and

epilepsy (Kipp et al. 1996; Sejvar et al. 2013). The NS outbreak in

Uganda has affected over 3000 children aged 5–15 years in the

northern districts of Kitgum, Pader, Lamwo and Gulu (WHO &

MOH 2012a; MOH 2012d).

The first report of the existence of the NS in Kitgum district

dates back to 1997 (Iyengar et al. 2014; Wilmshurst et al. 2014).

However, reports from the Uganda Ministry of Health (MOH) sug-

gest that the syndrome was first detected in 2009 (Wadman 2011;

MOH, 2012b; Wasswa 2012). Therefore, the actual point of recog-

nition of the epidemic remains uncertain. The NS outbreak was ini-

tially reported in the three districts of Kitgum, Pader and Lamwo

but later involved other districts in the northern region including

Gulu, Amuru and Lira. The number of affected children increased

steadily through the year 2000 to a peak about 2008–9 then started

to decline. By end of 2013, there were no new cases of NS reported

in all the listed affected districts in northern Uganda (MOH 2014).

This sharp decline has been attributed to the aerial spray of black

flies along the rivers in the affected region and the mass treatment of

children with ivermectin to reduce the load of microfilariae of

Onchocerca volvulus which are transmitted by the black flies

(Colebunders et al. 2014).

This article analyses the burden and documents the processes of

NS management including the genealogy of the outbreak in order to

inform effective planning and management of the condition as well

as guide response to future epidemics.

Methods

Study design
This was an observational and analytic study based on data col-

lected through semi-structured interviews and secondary data ana-

lysis of documents pertaining to the recognition, notification,

response and treatment of the NS.

Data collection procedures
The study was conducted during August 2012 to December 2013.

Data collection involved mainly use of qualitative techniques and

review of records. We attended various national and district task

forces and planning meetings in Kampala at the MOH and the af-

fected districts, respectively, and subsequently reviewed records of

such meetings to extract data on NS recognition, notification and re-

sponse strategies. Qualitative data were collected through semi-

structured interviews with key stakeholders at the Ministry of

Health and selected local political leaders and health officials in the

affected districts of Kitgum and Pader. The key informants included

the district local council five chairpersons, secretaries for health, and

the district health and vector control/entomology officers of Kitgum

and Pader districts. We participated in and carried out analysis of

proceedings of the First International Scientific Conference on NS

held in Kampala, Uganda in August 2012. We reviewed and ana-

lysed technical reports on NS recognition and management that

were publicly available in key government departments, ministries,

and non-governmental organizations including the district health de-

partments, MOH and Uganda Red Cross Society respectively. We

also searched and reviewed published and grey literature on NS in

Uganda and other sub Saharan African countries.

Data management and analysis
A database of relevant documents was formed and data were ana-

lysed manually using content analysis techniques. Themes and cate-

gories were derived and consensus reached through discussions

among the authors. We documented the steps and processes of pub-

lic health and clinical responses, and identified academic institutions

and development partners that participated in the national response

to the NS epidemic in northern Uganda from August 2009 to

December 2013, inclusive. We abstracted information on the spe-

cific roles and resources provided by each stakeholders involved in

the NS epidemic response.

Results

Burden of NS
The NS has affected more than 3000 children with over 200 deaths

in the districts of Kitgum, Pader and Lamwo in northern Uganda

(Table 1).

Notification and confirmation of NS epidemic
Review of documents including minutes of meetings, technical re-

ports at the MOH and published data, and discussion with officials

in Kitgum, Pader and Lamwo districts revealed that the first cases of

the syndrome were reported from Amida internally displaced per-

sons (IDP) camp, in Kitgum district between 1997 and 2003

(Iyengar et al. 2014; Wilmshurst et al. 2014). Although the disorder

was first reported in the 2009–10 Ministry of Health annual reports

when up to 1876 children were already affected (MOH 2010), the

steps towards characterization of the syndrome and search for

Table 1. Burden of nodding syndrome in northern Uganda

District Number of new cases of Nodding Syndrome and deaths

Affected children,

Number (percentages)

Death,

Number (percentages)

Kitgum 1278 (41) 98 (58)

Lamwo 328 (11) 6 (4)

Pader 1488 (48) 66 (39)

Total 3094 (100) 170 (100)

Sources: MOH (2012d).
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aetiology became apparent in 2009 (Table 2). The first investigation

by the MOH and partners on the syndrome was in 2007 when a

team of experts visited and assessed children in the villages of Alune,

Panykel and Pajimo in Kitgum district. The team considered variants

of epilepsy and or post-traumatic stress disorders (PTSD) as possible

causes, and recommended further investigations to characterize the

strange disease and establish its aetiology (MOH 2012d).

Further investigations by MOH and partners in March and

August 2009 confirmed the existence of a new disorder and noted

that the disease probably started in 2003 when most of the northern

Uganda population had moved to IDP camps and that the disorder

predominantly affected children aged 5–15 years and termed it a

‘Progressive Cerebro-Musculo-Skeletal Epileptogenic Syndrome’ of

unknown aetiology (MOH 2012d).

Key response interventions and strategies
The Government of Uganda adopted a multipronged and collabora-

tive strategy to respond to the NS outbreak by formulating a struc-

tured response plan. The various stakeholders (Table 3) formed

multi-sectoral teams at the national and district levels to investigate

and characterize the disorder and mitigate its impact on individuals

and communities in the affected districts.

The implementation of the response plan was structured into

two phases (Table 4):

1. Phase one: The emergency phase (January–December 2012)

involved screening and case detection, research into cause and

effective medicines, nutritional assessments, setting up treatment

centres and resource mobilizations. During this phase, strategic

activities undertaken included:

• Development of health workers manual for management of

NS and training of primary healthcare workers in the early

detection, surveillance, diagnosis and symptomatic manage-

ment of NS was done for the districts of Kitgum, Pader and

Lamwo and later for the health workers in the districts of

Gulu, Amuru, Nwoya, Oyam and Lira.
• Active surveillance by trained primary healthcare profes-

sionals to identify and record all suspected cases of NS. This

was spearheaded by the World Health Organization and the

Uganda Ministry of health.
• Organization of the first international scientific conference

on NS to share experience and harmonize key definitions and

terms to aid research and management of the syndrome.
• Formation of task forces and regular meetings of the national

and district task forces to review progress, identify loopholes

and forge way forward in mitigating impact of the disorder.
• Community mobilization, health education on NS and psy-

chosocial support to affected families by government, NGOs

like Uganda Red Cross Society.
• Establishment and opening the NS treatment and rehabilita-

tion centers.
• Implementation of several researches to aid understanding of

the disorder and inform treatment and prevention.

2. Phase two: The post emergency phase (January 2013–December

2014), focused on consolidation of phase one achievements and

rehabilitation. The main activities included:

• Continued case management and psychosocial support,
• Active surveillance and researches into causes and best prac-

tice management strategies,

• Biannual mass treatment with ivermectin and aerial spray of

black flies along the main rivers in the affected districts,
• Social mobilization and health promotions,
• Initiation and support of livelihood improvement programs

and setting up special needs schools and rehabilitation

services.

Several research initiatives have been instituted and implemented by

institutions including the Centres for Diseases Control and

Prevention (CDC), World Health Organization (WHO), Gulu

University, Makerere University, MOH and Mulago and Butabika

national referral hospitals on various aspects of NS. These studies

have included search for the aetiology and risk factors, community

beliefs and knowledge, clinical presentations and staging of NS and

nutritional assessments.

Key stakeholders involved and their roles
The response to the NS epidemic has involved the participation of

several key stakeholders that have contributed to the investigations

and management of the outbreak including Uganda Ministry of

Health, Office of the Prime Minister, World Health Organization

(WHO), Centre for Disease Control (CDC) Atlanta, Georgia, USA,

the National referral hospitals, public Universities and research in-

stitutions and the affected districts in the northern region (Table 3).

The MOH and WHO coordinated and engaged in epidemiologic

surveillance and geographical positioning system (GPS) mapping of

NS. Makerere University College of Health Sciences, Mulago and

Butabika national referral hospitals were involved in the develop-

ment of health professional training manual, training of health pro-

fessionals on NS management and rehabilitation of the affected

children.

The districts have been involved in community mobilization,

case identification and reporting. Treatment and rehabilitation

centres were established in the districts and involved in symptomatic

treatment of NS and associated disorders, provision of nutri-

tional support and rehabilitation of affected children and families

(Table 4).

Discussion

In this study, we document the case fatality of NS and the processes

and interventions undertaken in the framework of the national re-

sponse strategies to the NS epidemic in northern Uganda. The

Uganda national response to the NS involved replicable structured

approaches including recognition and reporting of a strange disease

by community/primary healthcare workers and local leaders to the

district health departments, notification of the ministry of health

(MOH) by the districts, followed by a series of investigations carried

out by the MOH and partners which culminated into confirming the

presence of a novel disorder of public health importance.

Subsequently, the MOH involved several and multi-sectoral stake-

holders to form a national task force (NTF) and district task forces

that formed the bedrock for the responses including planning, cap-

acity building, mobilization of resources and implementations of

clinical and public activities. It is anticipated that these processes

can inform responses to future epidemics, thereby shortening re-

sponse time and limit morbidity and mortality.

By end of 2013, the NS had affected over 3000 children aged

5–15 years in the northern Uganda districts of Kitgum, Pader and

Lamwo Iyengar et al. 2014. The NS has claimed over 150 lives of

children in northern Uganda (MOH 2012d) with an estimated case

fatality rate (CFR) of 6.7% (WHO 2012b; MOH 2012c). Reasons
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for death have included drowning in water and getting burnt with

cooking fire (Wadman 2011). The disease burden has been far

greater than the epidemic reported in South Sudan in 2002

(Nyungura et al. 2011; Lacey 2003). The burden of NS on the af-

fected communities includes the unrelenting and progressive nature

of the disorder that ultimately leads to mental and physical retard-

ation and often death if not treated. Further, the disease makes the

affected households economically bankrupt owing to devoting long

time caring for the sick child with limited time left for economic

productivity/farming.

Although an earlier case series study in Uganda showed no dur-

able improvement in children with NS (Sejvar et al. 2013), a more

recent larger observational study done at the specialized NS treat-

ment centers showed that NS children respond well and regain func-

tional abilities when treated with anticonvulsants including sodium

valproate (Idro et al. 2014). Similarly, durable improvements were

also demonstrated with anticonvulsant treatment including carba-

mazepine and phenobarbitone in Tanzania (Winkler et al. 2014).

NS may therefore be a condition that can be managed.

One of the first prevalence study on NS based on the WHO diag-

nostic criteria was carried out in March 2013 and showed a preva-

lence of 6.8 probable cases of NS per 1000 children (Iyengar et al.

2014). However, recent data from the Uganda MOH showed that

there have been no documented new cases of NS throughout 2013

(MOH 2014). The lack of new cases of NS has been attributed to the

mass treatment of children with ivermectin to reduce the human car-

riage of the microfilaria of Onchocerca volvulus and the aerial spray

of the black flies (that are vectors of the Onchocerca volvulus) along

the main rivers in the affected districts (Colebunders et al. 2014).

In Uganda, the actual point in time when NS was first recognized

remains unknown. Available published data suggest that the first

cases were recognized in 1997 (Iyengar et al. 2014; Wilmshurst

et al. 2014). Data from the MOH also show that the syndrome

could have started to affect the children in the northern districts of

Kitgum and Pader way back in 2003–4 when the population of these

districts were still living in IDP camps and depending on food ra-

tions from the World Food Program (WFP) and other agencies

(MOH 2012a; MOH 2012b). However, the MOH recognized NS

as a national problem of public health importance only by about

August 2009. NS apparently evolves slowly. This slow pattern of

evolution could have contributed to the delayed recognition and re-

porting of the syndrome in Uganda. Similarly, recognition of the NS

as a unique entity of public health importance in South Sudan also

took quite some time (Lacey 2003, Nyungura et al. 2011; CDC

2012). Delay in outbreak recognition may also arise from a lack of

case definition of the disorder either due to the novelty of the dis-

order or a missed opportunity by public health and epidemiology de-

partments of nations where such disorders have earlier occurred to

document diagnostic criteria and surveillance case definitions to

allow rapid recognition of cases for routine reporting. To minimize

circumstances of delayed reporting, a system of syndromic surveil-

lance (Uscher-Pines et al. 2009) has been proposed where nations

may use pre-diagnostic data and statistical algorithms to detect epi-

demics earlier than traditional surveillance would allow (May et al.

Table 3. Key stakeholders involved and their roles

Stakeholder Key roles

Ministries

Ministry of Health (MOH) Planning, investigations, resource mobilization, coordination,

supervisions, training, quality control, research; formed the national

task force (NTF), surveillance, establishment of treatment centres

for nodding syndrome

Aerial spray of black flies along rivers, biannual mass treatment of

children with ivermectin

Office of Prime Minister (OPM) Planning, resource mobilization, advocacy and coordination

Local Governments

Kitgum district, Pader district, Lamwo district, Gulu district, Amuru

district

Formed district task forces, implementation of action plans,

surveillance and case definitions, treatment, rehabilitation,

advocacy, nutritional support, treatment outreaches

Multilateral organizations/United Nations

World Health Organization (WHO) Planning, research, advocacy, funding research and scientific meetings,

surveillance

CDC Research, planning, advocacy, funding research and scientific meetings

DFID/UKaid Planning, funding scientific meetings

Academic and Training Institutions

Makerere University (College of Health Sciences, Institute for Social

Research, Agriculture, Food Sciences and Technology, School of

Veterinary Medicine)

Planning, training, researches, advocacy

Gulu University

Kyambogo University

National and Regional referral hospitals

Mulago and Butabika national referral hospitals Clinical investigations, diagnosis, and management of patients;

rehabilitation; training of health workers

Gulu and Lira regional referral hospitals Clinical care, rehabilitation, training and support supervisions of

lower health units

Civil Society and Research Organizations

AFENET Research and epidemiological investigations

Uganda Red Cross Society Advocacy, distributions of food and household supplies

Others (Members of Parliament, Media, Individual advocates and

politicians)

Advocacy, mobilizations
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2009). Uganda and other nations may in future use such systems to

help detect outbreaks early and institute appropriate management.

The response by Uganda government involved a multifaceted ap-

proach including formation of a national task force to plan and co-

ordinate activities of the various stakeholders involved in the

epidemic investigations and control, as well as promote and com-

mission researches into the causes, course and management modal-

ities of the NS. The multilateral and United Nations partners have

been instrumental in the investigations, surveillance and manage-

ment of the syndrome while the academic and research institutions

have contributed human resource and technical expertize to investi-

gate the syndrome and help train health professionals on the syn-

drome and its management. This was an innovative approach that

helped to harness resources and maximize output from the different

actors. In addition, district task forces (DTF) for Kitgum, Lamwo

and Pader were formed between January and March 2012. The DTF

and collaborating partners at the district levels were responsible for

the direct implementations of activities, including community mobil-

ization and health promotion, risks mitigation, and evaluation of

progress and challenges (MOH 2012b). Although CDC and WHO

were also involved in the investigations and management of the out-

break in South Sudan (Lacey 2003; CDC 2012), we have not found

any publicly available documentations of structured systems of man-

agement including involvement of academic, multilateral and UN

stakeholders as has been the case in Uganda.

Formation of task forces at multiple levels, including at the na-

tional and district levels, and involvement of various key stake-

holders in management of epidemics has been successfully

implemented in Uganda before (Okware et al. 2002). Much earlier,

task forces have also been used by the WHO to aid timely and effect-

ive multifaceted responses to epidemic diseases including the re-

sponse to and containment of a sexually transmitted disease

epidemic in eastern Europe and central Asia (Waugh 1999). In that

STD epidemic, the main responsibilities of the task force were to so-

licit, coordinate and ensure timely availability of external support to

the affected region, mobilization of national and international re-

sources and thirdly, developing local capacity to respond to the

sexually transmitted disease epidemics (Waugh 1999).

Several key stakeholders and institutions were involved in the re-

sponse to NS epidemic in Uganda. For example, the academic and

training institutions, mainly Makerere University and Gulu

University involved in researches into the cause, and local beliefs on

NS (WHO & MOH 2012; WHO 2012c; Idro et al. 2013; Mutamba

et al. 2014) and jointly developed a health professional training

manual with a team of experts from World Health Organization,

Mulago and Butabika national referral hospitals through a process

of literature review, sharing experiences, and consensus building on

key management goals. The manual has been used to train primary

healthcare professionals in the affected districts on various aspects

of NS including case definitions, clinical assessments, medical, nutri-

tional and rehabilitative management of the affected children.

Collaborations between various institutions in epidemic response

and control allow synergy of skills and experiences which may lead to

more effective management of the epidemic. CDC, DFID and WHO

supported the organization and as well funded the First International

Scientific Conference on Nodding Syndrome during which the dis-

order was named ‘Nodding Syndrome’. In the same conference, the

diagnostic criteria were harmonized and research agenda were stream-

lined across affected countries (WHO 2012a; WHO 2012b).

When faced with outbreaks, especially of novel epidemics, na-

tions need to urgently fund basic and operational researches that may

provide valuable empirical data and empower health professionals to

provide culturally-sensitive care especially in outbreaks of unknown

aetiologies such as NS. The Uganda government has funded more

than four research areas on NS including assessment of clinical fea-

tures and appropriate treatment regimes and a large community

based anthropological study to systematically understand community

explanatory model for NS in the broader context of the affected re-

gions so as to guide continued efforts in the disease control and prep-

aration for the aftermaths of the outbreak. This is in accordance with

the WHO technical guidelines for responding to Ebola haemorrhagic

fever (EHF) which strongly recommends that special attention be

paid to the actual perception of the outbreak by the community

including specific cultural elements and beliefs (WHO 1997). This

recommendation is not limited to Ebola but may apply to all out-

break investigations especially novel epidemics.

Lessons learnt
This study reveals that:

1. Notifications and confirmation of outbreaks and epidemics of

unfamiliar disorders, e.g. NS may take longer than usual espe-

cially when death may not be attributable directly to the new

disorder.

2. Several key stakeholders with a committed central organizing

and coordinating committee for example the national task force

is essential to prompt effective response to outbreak

management.

3. Training and empowering frontline healthcare professionals

based on actual situational analysis and available literature are

invaluable in the management of novel disease outbreaks.

Conclusions

The NS epidemic in northern Uganda has affected over 3000

children with a case fatality of 6.7%. Although the initial response

to the NS was apparently delayed, the Uganda government adopted

an effective response strategy that involved collaboration between

several key stakeholders coordinated by the Ministry of Health. NS

still remains enigmatic in its aetiology, pathophysiology and curative

management. However, several hypotheses have recently been

generated to guide further researches to unravel the disease.

Acknowledgements

We are indebted to the members of the nodding syndrome National and

District Task Forces of Kitgum, Pader and Lamwo who shared their experi-

ences with us and contributed data to this study. This study was part of the

large ongoing study on nodding syndrome perceptions, beliefs and perceived

stigma and challenges in healthcare seeking in the affected region. Authors

obtained ethical approval for the study from their institutional research and

ethics committee. Written permission to access the study community was

granted by the Ministry of Health. Written individual informed consents were

obtained before conducting the semi-structured interviews. Additional verbal

consents were obtained for audio-recording interviews.

Conflict of interest statement. None declared.

References

CDC 2012. Nodding Syndrome—South Sudan, 2011. Morbidity and

Mortality Weekly Report 61: 52–4.

Colebunders R, Hendy A, Nanyunja M, Wamala JF, Van Oijen M. 2014.

Nodding syndrome—a new hypothesis and new direction for research.

International Journal of Infectious Diseases 27: 74–7.

Health Policy and Planning, 2016, Vol. 31, No. 3 291

D
ow

nloaded from
 https://academ

ic.oup.com
/heapol/article/31/3/285/2355435 by guest on 28 April 2021



Donnelly J. 2012. CDC planning trial for mysterious nodding syndrome.

Lancet 379: 299.

Edwards J. 2012. Nodding disease confounds clinicians. Canadian Medical

Association Journal 184(11): E585.

Goudsmit J, van der Waals FW. 1983. Endemic epilepsy in an isolated region

of Liberia. Lancet 1: 528–9.

Idro R, Namusoke H, Abbo C et al. 2014. Patients with nodding syndrome in

Uganda improve with symptomatic treatment: a cross-sectional study. BMJ

Open 4: e006476.

Idro R, OPOKA RO, Aanyu HT et al. 2013. Nodding syndrome in Ugandan

children—clinical features, brain imaging and complications: a case series.

BMJ Open 3: e002540.

Iyengar PJ, Wamala J, Ratto J et al. 2014. Prevalence of Nodding Syndrome—

Uganda, 2012–2013. MMWR. Morbidity and Mortality Weekly Report 63:

603–6.

Jilek LA. 1964. Mental diseases and epilepsy in tropical Africa. Fortschr

Neurol Psychiatr Grenzgeb 32: 213–59.

Kaiser C, Pion S, Boussinesq M. 2009. Head nodding syndrome and river

blindness: a parasitologic perspective. Epilepsia 50: 2325–6.

Kipp W, Burnham G, Bamuhiiga J. 1996. The Nakalanga syndrome in

Kabarole District, Western Uganda. American Journal of Tropical Medicine

and Hygiene 54: 80–3.

Lacey M. 2003. Nodding disease: mystery of southern Sudan. Lancet

Neurology 2: 714.

Makumbi I, Mugagga M. 2011. The Nodding Syndrome in Uganda: Where

we come from and where we are today. East African Integrated Disease

Surveillance Network (EAIDSNet) Oct-Dec 2011 1: 1–3.

May L, Chretien JP, Pavlin JA. 2009. Beyond traditional surveillance: applying

syndromic surveillance to developing settings–opportunities and challenges.

BMC Public Health 9: 242.

MOH 2009. Head Nodding Disease Investigation in Kitgum District

Technical report of Mission from 6th to 17th December 2009.

MOH 2010. Annual Health Sector Performance Report, Financial Year 2009/

2010. http://www.health.go.ug/docs/AHSPR09.pdf, accessed 26 May 2013.

MOH 2012a. Annual Health Sector Performance Report. Financial Year 2011/

2012. http://health.go.ug/docs/AHSPR_11_12.pdf, accessed 26 May 2013.

MOH 2012b. Integrated Response Plan for the Control of the Nodding

Syndrome in Acholi Sub-region, Uganda; January 2012–December 2014.

National Disease Control Department, Uganda Ministry of Health.

MOH 2012c. Ministry of Health Progress in Controlling Nodding Disease.

Press Statement, 2 March 2012.

MOH 2012d. Technical Brief on Nodding Syndrome. Nodding Syndrome

Meeting Opens; Scientists Grapple With Case Definition Case Definition.

Brief by Director General Health Services, at the First International

Scientific Meeting on Nodding Syndrome, Kampala Uganda, 30th July–2nd

August 2012.

MOH 2014. Ministry of Health, Uganda. Weekly Epidemiological Bulletin,

Epidemiological week 41 of 2014 (6th October–12th October 2014).

Mutamba B, Abbo C, Muron J, Idro R, Mwaka A. 2014. Stereotypes on

Nodding syndrome: responses of health workers in the affected region of

northern Uganda. African health Sciences 13: 986–91.

Nyungura JL, Akim T, Lako A et al. 2011. Investigation into the Nodding syn-

drome in Witto Payam, Western Equatoria State, 2010. Southern Sudan

Medical Journal 4: 3–6.

Okware SI, Omaswa FG, Zaramba S et al. 2002. An outbreak of Ebola in

Uganda. Tropical Medicine & International Health 7: 1068–75.

Sejvar JJ, Kakooza AM, Foltz JL et al. 2013. Clinical, neurological, and elec-

trophysiological features of nodding syndrome in Kitgum, Uganda: an ob-

servational case series. Lancet Neurology 12: 166–74.

Uscher-Pines L, Farrell CL, Babin SM et al. 2009. Framework for the develop-

ment of response protocols for public health syndromic surveillance sys-

tems: case studies of 8 US states. Disaster Medicine and Public Health

Preparedness 3: S29–36.

Wadman M. 2011. African outbreak stumps experts. Nature 475: 148–9.

Wasswa H. 2012. Ugandan authorities deal with a mysterious ailment

that leaves people nodding continuously. British Medical Journal 344:

e349.

Waugh MA. 1999. Task force for the urgent response to the epidemics of sexu-

ally transmitted diseases in eastern Europe and central Asia. Sexually

Transmitted Infections 75: 72–3.

WHO. 1997. WHO Recommended Guidelines for Epidemic Preparedness and

Response: Ebola Haemorrhagic Fever (EHF) World Health Organization,

Geneva.

WHO. 2012a. International Scientific Meeting on Nodding Syndrome

Kampala, Uganda, 30 July – 1 August 2012. Meeting Report. http://www.

who.int/neglected_diseases/diseases/Nodding_syndrom_Kampala_Report_

2012.pdf, accessed 27 July 2014.

WHO 2012b. Nodding Syndrome Meeting Opens; Scientists Grapple with

Case Definition. http://www.afro.who.int/en/uganda/press-materials/item/

4822-nodding-syndrome-meeting-opens-scientists-grapple-with-case-defin-

ition.html, accessed 31 July 2012.

WHO 2012c. Uganda Adopts a Multi-Sectoral Response to Nodding

Syndrome. http://www.afro.who.int/en/uganda/press-materials/item/4388-

uganda-adopts-a-multi-sectoral-response-to-nodding-syndrome.html, ac-

cessed 31 July 2012.

WHO & MOH U. 2012. Uganda Adopts a Multi-sectoral Response to

Nodding Syndrome. Press Release No 1/2012., Kampala, 2 March 2012.

Williams SC. 2012. Nodding syndrome leaves baffled scientists shaking their

heads. Nat Med, 18, 334.

Wilmshurst JM, Kakooza-Mwesige A, Newton CR. The Challenges of

Managing Children With Epilepsy in Africa. Seminars in Pediatric

Neurology, 2014. Elsevier, 36–41.

Winkler AS, Friedrich K, Konig R et al. 2008. The head nodding syndrome–

clinical classification and possible causes. Epilepsia 49: 2008–15.

Winkler AS, Wallner B, Friedrich K et al. 2014. A longitudinal study on nod-

ding syndrome—a new African epilepsy disorder. Epilepsia 55: 86–93.

292 Health Policy and Planning, 2016, Vol. 31, No. 3

D
ow

nloaded from
 https://academ

ic.oup.com
/heapol/article/31/3/285/2355435 by guest on 28 April 2021

http://www.health.go.ug/docs/AHSPR09.pdf
http://health.go.ug/docs/AHSPR_11_12.pdf
http://www.who.int/neglected_diseases/diseases/Nodding_syndrom_Kampala_Report_2012.pdf
http://www.who.int/neglected_diseases/diseases/Nodding_syndrom_Kampala_Report_2012.pdf
http://www.who.int/neglected_diseases/diseases/Nodding_syndrom_Kampala_Report_2012.pdf
http://www.afro.who.int/en/uganda/press-materials/item/4822-nodding-syndrome-meeting-opens-scientists-grapple-with-case-definition.html
http://www.afro.who.int/en/uganda/press-materials/item/4822-nodding-syndrome-meeting-opens-scientists-grapple-with-case-definition.html
http://www.afro.who.int/en/uganda/press-materials/item/4822-nodding-syndrome-meeting-opens-scientists-grapple-with-case-definition.html
http://www.afro.who.int/en/uganda/press-materials/item/4388-uganda-adopts-a-multi-sectoral-response-to-nodding-syndrome.html
http://www.afro.who.int/en/uganda/press-materials/item/4388-uganda-adopts-a-multi-sectoral-response-to-nodding-syndrome.html

	czv056-TF1
	czv056-TF2
	czv056-TF3
	czv056-TF4

