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Kenya became one of the first country in Africa to 
institutionalize One Health (OH) and operationalized 
it on 1st March 2012 as a cross-sectoral collaboration. 
It created a cross-sectoral One Health unit called 
the Zoonotic Disease Unit (ZDU) that establishes 
and maintains active collaboration at the human, 
animal and ecosystem interface towards better 
prevention and control of zoonotic diseases in 
Kenya. Using Network for Evaluation of One Health’s 
(NEOH) standardized One Health evaluation framework 
a process evaluation of the ZDU was conducted to 
appraise its effectiveness and impact. The NEOH 
tools helped in identifying the drivers and outcomes 
of One Health, as well as necessary operations 
and infrastructure to implement an integrated 
approach. The evaluation included a description of 
the context and the initiative, illustration of the 
theory of change, identification of the expected and 
unexpected outcomes and assessment of OHness. The 
latter is the sum of characteristics that defines 
an integrated approach and includes OH thinking, 
planning, working, sharing infrastructure, learning 
infrastructure, and systemic organisation. Data for 
the analysis were gathered in 27 face-to-face key 
informant interviews using the Bristol Online Survey, 
1 focus group discussion and a desktop review of 
literature. Qualitative data was thematically analysed 
using NVivo Pro version 12 while quantitative data 
was through SPSS v23 and the One Health Index. 
ZDU attained a One Health Index of 0.8261 with a 
score of 0.44 in One Health planning, 0.58 in One 
Health learning, 0.72 in One Heath working and 0.71 
in One Health thinking. The Unit was praised for 
its elaborate strategic implementation strategy, 
vast network of stakeholders, and its relevance to 
address imminent One Health challenges in Kenya. 
Shortcomings were identified regarding duplication 
of efforts with no framework to harmonize activities 
by different institutions and weak institutional 
structures that facilitate sharing of resources 
between the animal and human health agencies. The 
critical application of the NEOH evaluation tools 

allowed identifying advantages and shortcomings in 
the processes of the ZDU that can be used by its 
coordinators to improve impact. We recommend that 
the next evaluation to focus on the assessment of 
impact and economic efficiency in line with the 
developed theory of change. 
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Introduction
In Vietnam, parasites that use pigs as intermediate 
hosts are a multifaceted concern, which we often 
call “neglected tropical diseases”, typically 
trichinellosis and cysticercosis. According to the 
joint report of FAO and WHO in 2014, Taenia spp. 
ranks 1st and Trichinella spp. ranks 8th of 24 food-
borne parasites assessed [1]. Trichinella spiralis 
has worldwide distribution and five outbreaks were 
recorded in Vietnam between 1970 and 2012, affecting 
between 20 and 36 people each [2-4] while there has 
been little recent research into rates of human 
taeniasis and cysticercosis in Vietnam due to the 
accurate national baseline figures do not exist [5]. 
Those diseases can vary across region and there 
are about 0,1-12,0 % human affected by trichinellosis 
and cysticercosis according to estimated [6, 7] 
and indigenous pig was found with high antibody 
of T. Spiralis and T. solium of 12,5 % and 28,5 % 
respectively [8].
Exposure to those parasites primarily occurs through 
the consumption of raw or undercooked pork products 
[9-11]. However, transmission can also occur through 
the consumption of wild or omnivorous animals 
such as boars, dogs and rats [3, 10]. In addition, 
the driven factor could also be poor sanitation, 
pigs are allowed to roam freely (free-range), or 
meat inspection is absent or inadequate [12, 13]. 
Da Bac, Hoa Binh Province located in northwest 
Vietnam with the great amount of indigenous pig 
and the consumption of raw/uncooked pork has been 
quite ubiquitous in this area. By the aforemention 
reasons, this study was undertaken to assess the 
prevalence of and associated risk factors with human 
trichinellosis and cysticercosis.

Methods
A cross-sectional study was conducted in September 
2018 in Da Bac district, Hoa Binh province. Six 
communes were randomly selected for sampling 

including Muong Chieng, Giap Dat, Doan Ket, Trung 
Thanh, Tan Minh, Cao Son. Those included in the study 
were member in household, aged between 18 to 65 
years old and those who consented to have a blood 
sample taken as part of the research. Samples of 
serum were approximately 3-4 millilitres in volume, 
kept at 4 degrees Celsius during transportation 
and were preserved at -20oC in the laboratory. 
An enzyme-linked immunosorbent assay (ELISA) was 
utilised to identify the presence of antigens in 
samples. The formula to calculate results for each 
test were based in manufacturer’s instructions.

Results
There are total two positive and four suspected 
cases of trichinellosis (2.0 %), alongside two positive 
and one suspected case of cysticercosis (1.0 %). 
Positive and suspected diagnoses in this study were 
relatively equal between genders, despite survey 
results indicating that men engaged in higher levels 
of risk behaviours, including the consumption of 
wild animals and undercooked pork. Noticeably, five 
of nine positive or suspected cases reported at Tan 
Minh commune (Table 1)

Discussion and Conclusion
On the one hand, the seroprevalence of trichinellosis 
(0,67 %) and cysticercosis (0,67 %) positive cases were 
in line with previous study in Vietnam [6, 7, 14] 
and Slovakia [15]. Low infection rates suggest that 
the disease may be circulating in the community 
but may also be the result of past infections, 
since antibodies produced may exist in the body for 
several years after being infected [16]. Moreover, 
positive and suspected cases concentrated mainly in 
Tan Minh commune, which is a warning sign of future 
outbreaks may occur surround this area. It poses 
urgency that in the future the commune authorities 
should have solutions such as human and pig screening 
and conduct treatment for positive cases.
On the other hand, the consumption of raw/uncooked 
pork has been quite ubiquitous in this area, which 
could facilitate the likely of Trichinella spiralis 
infection 3.5 times [17] and increase the risk of 
other parasitic diseases. In addition, less access 
to adequate sanitation such as not having toilet 
can increase the likely of cysticercosis 5.9 times 
[17] due to the fact that worm eggs from infect 
human and animal can be excreted through the feces 
to the environment. Improving hygienic condition 
can be a potential solution to prevent the spread 
of diseases. 
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Introduction
Parasitic pork borne diseases (PPBD) are of major 
public health importance globally. FAO/WHO recently 
listed the ´Top Teń  food-borne parasites of 
global concern, which included cysticercosis and 
trichinellosis, both expected to be endemic in Laos. 
While some study exists for Northern Laos updated 
information for Southern provinces is lacking. 
This study aimed to determine the prevalence of 
cysticercosis and trichinellosis in pigs and humans 
and related risk factors in communities of Champasak 
province, Laos. 

Material and Methods
Champasak, an emerging business hub in Southern 
Laos, was chosen purposively due to its high pig 
population, considerable cross-border trade with 
neighbouring countries and involvement in another 
project. Two-hundred and seventy pig samples were 
collected randomly from 14 villages across three 
districts. In addition 238 villagers present in the 
same villages were ask to provide blood samples. 
Pig owners and villagers were interviewed on PPBD 
knowledge and pork consumption behaviour. Survey 
tools included questionnaires including Likert scales 
and focus group discussions. Trichinella spiralis 
IgG ELISA, DETRIG0480 (pig serum) or BioFisher 
(human serum) and apDia Cysticercosis Antigen ELISA 
(humans serum) were used to confirm the presence 
of Trichinella and cysticercosis respectively. Due 
to high cross-reactivity with other Taenia spp. 
Cysticercosis ELISA was not performed for pig sera.

Results
Out of 270 pig samples analysed 79 (29 %) were 
tested positive for Trichinella. ELISA testing 
for cysticercosis in pigs wasn’t performed due to 
high cross reactivity with other taenia spp. Sero-
prevalence for Trichinella were higher in older pigs 
(> 1year). Results for Trichinella and cysticercosis 
in humans indicate a prevalence of 17 % (40/238) 
and 3.4 % (8/238) respectively. Positive serological 
responses for Trichinella were higher in males 
than females. Results also showed that the most 

villagers are aware of health risks when consuming 
raw or undercooked pork but they continue to do 
so as they like certain dishes containing raw or 
undercooked pork e.g. fermented sausages. This 
finding shows that past public health campaigns 
may have increased awareness of villagers on PPBD 
but consumption behaviour remains often unchanged. 
Therefor socio-cultural aspects for behaviour and 
its change should be further explored. Policy level 
(national and provincial) and community feedback was 
provided through a previously established one-health 
multi-institutional platform. The platform consists 
of 6 ministries namely: Health, Agriculture, Tourism, 
Communication, Education and Defence. 

Discussion and Conclusion 
While results of this study for trichinellosis 
and cysticercosis in humans were considerably 
lower than those reported for the neighbouring 
province of Savannakhet (Holt et al. 2016) both 
parasitic zoonoses still pose a considerable risk 
to villagers in the study area. As we also observed 
risky consumption habits of villagers it is crucial 
that public health campaign also cover socio-cultural 
aspects of communities to be more effective in the 
future. Follow up activities are planned for 2019 
will focus on more in-depth diagnoses procedures 
for cysticercosis in pigs and may include dissection 
of carcasses in an attempt to get more reliable 
information on the presence of cysts in pigs. 
Furthermore the multi-institutional platform will be 
further engaged and linked to a recently established 
one health platform to facilitate dissemination of 
results to relevant stakeholders and informative 
materials to villagers. 
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Table 1: Risk factors associated with positive and suspected cases of trichinellosis and cysticercosis

  Trichinellosis Cysticercosis

Status (Positive/
Suspected)

Pos Pos Susp Susp Susp Susp Pos Pos Susp

Sex F M M F M F M F M

Age 36 39 59 34 39 50 31 40 36

Ethnic minority X X   X X X X X X

Access to adequate 
sanitation

X X   X X       X

Livestock producer X X X X X X X X X

Consumed wild 
animal

  X X   X X X   X

Consumed raw 
vegetables

  X X X X   X   X

Symptoms in the 
last three months

X X   X X X X X X


