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ABSTRACT 

Cystic echinococcosis, rabies and bovine tuberculosis are major neglected zoonoses in many 
developing countries, including Morocco. A common step in their control strategies is the 
management of slaughterhouses and/or the control of dog populations. This study used a 
qualitative approach to identify the barriers to the implementation of the cystic echinococcosis 
control programme in Morocco that focused on slaughterhouses and dog control. This 
approach could be used to understand the causes leading to the defective management of 
other zoonoses, and to go beyond the often-invoked ‘lack of means’ reason to explain failure 
in disease control in the Global South. Specifically, slaughterhouse observation and in-depth 
individual interviews with stakeholders involved in the cystic echinococcosis control 
programme were carried out in five Moroccan regions (Rabat-Sale-Kenitra, Mellal-Khenifra, 
Sous-Masaa, Laayoune-Sakia El Hamra and Guelmim-Oued Noun) for 3 years (from 2014 to 
2016). Interviews (n = 81) were with agents responsible of the services managing 
slaughterhouses and dog population control, and also with slaughterers. Recordings were fully 
transcribed and narratives were analysed with the RQDA package and the R software. 
Triangulations and the criteria proposed by Guba and Lincon were used to assess the 
approach validity. This analysis revealed that in addition to ‘lack of means’, zoonosis control 
programmes can be hindered by overlapping authority/functions among the involved 
authorities, conflicts of interest, lack of proper training and professional practices. Zoonosis 
control requires the commitment of all structures, the establishment of a national and inter-
regional strategy, and the updating of the legislative arsenal. 
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1. Introduction 
Cystic echinococcosis (CE), rabies and bovine tuberculosis are major neglected zoonoses, 
especially in rural and poor areas of developing countries. CE affects over a million individuals, 
and it is responsible for losses higher than US $ 3 billion per year (Brunetti & Mccloskey, 2016). 
Canids (especially dogs) are the definitive hosts of its causative parasitic agent and are 
contaminated by ingestion of contaminated viscera from intermediate hosts (ruminants) 
(Thompson & McManus, 2002). As humans are infected by ingesting contaminated food or 
water, this parasite is a public health problem (Toma et al., 1991). Rabies is a fatal viral 
disease, and domestic dogs are the main responsible species for rabies virus transmission to 
humans (WHO, 2020a). Around 60,000 people die from rabies each year (one person every 
nine minutes) (WHO-FAO-OIE, 2018). The average cost of post-exposure rabies prophylaxis 
has been estimated at US $ 108 (WHO-FAO-OIE, 2018). Tuberculosis is the world leading 
infectious disease (WHO, 2020b). Every year, it affects 10 million individuals and kills 1.5 
million people. In humans, tuberculosis is mainly caused by Mycobacterium tuberculosis, but 
the animal pathogen, Mycobacterium bovis, might have been the most important zoonotic 
agent in human history (Abalos & Retamal, 2004). Nowadays, transmission of bovine 
tuberculosis to humans still occurs through consumption of contaminated meat or raw milk and 
contributes to the overall tuberculosis burden (Farougou et al., 2011). 

These three zoonoses are endemic in Morocco, like in other developing countries, despite the 
presence of national control programmes for CE, rabies and tuberculosis (Comité 
interministériel de lutte contre L’Hydatidose, 2007; Direction de l’Epidémiologie et de Lutte 
contre les Maladies, 2018; Ministère de la santé, 2018). Specifically, twenty cases of human 
rabies are recorded each year (Direction de l’Epidémiologie et de Lutte contre les Maladies, 
2018), the incidence of tuberculosis is 103 cases per 100,000 inhabitants (Ministère de la 
santé, 2018), and 2.2 per 100,000 individuals undergo surgery for CE every year (Saadi et al., 
2020). Meat control in slaughterhouses and/or the control of the dog population are common 
steps in the control programmes of these zoonoses in Morocco (Figure 1). The current failure 
of these three control programmes in Morocco also could be linked to barriers in the 
implementation of these two key steps. Indeed, it has been reported that defective 
slaughterhouse and dog management are the major causes of the persistence of these 
zoonoses in Morocco and in other developing countries (Aoun et al., 2009; El Berbri et al., 
2015; Tebug et al., 2015; Thys et al., 2019). An in-depth analysis is required to explain the 
failure of such control programmes and to go beyond the often-invoked ‘lack of means’. This 
study proposes a qualitative approach to assess this issue because this research method is 
considered suitable for the open exploration of questions in the form of ‘how’ and ‘why’ (Dumez, 
2012). 

2.1. ETHICS APPROVAL AND CONSENT TO PARTICIPATE 
This study followed the Guidelines for Research Ethics in Social Sciences, Humanities, Law 
and Theology (Norwegian National Research Ethics Committees, 2016). In the formal 
interview setting, the right to informed consent was strictly observed: verbal consent was 
sought from respondents after giving them all possible information about the interview purpose, 
the estimated time required and the study objectives. Measures to safeguard the respondents’ 
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anonymity and confidentiality were put in place during the fieldwork and also during data 
analysis. This study was authorized by the Department of Pathology and Veterinary Public 
Health Committee, Agronomic and Veterinary Institute Hassan II, Rabat, Morocco. 

 

2.2. STUDY AREAS 
The study was undertaken from 2014 to 2016. In Morocco, the rabies and bovine tuberculosis 
control programmes mainly focus on the dog population (culling) and slaughterhouses (seizure 
of infected animals), respectively. CE control is based on both dog control and slaughterhouse 
management (Figure 1). Therefore, the results of a study investigating the causes of CE control 
programme failure can be translated also to the control programmes of rabies, bovine 
tuberculosis and other zoonoses in which dogs and slaughterhouses play key roles. Five 
Moroccan regions were chosen for this study on the basis of their geographical location (from 
North to South), CE incidence and representation of socio-economic differences: Rabat-Salé-
Kénitra (Rabat, Bel Ksiri and Oulmes), Béni Mellal- Khénifra (Khénifra), Sous-Masaa (Agadir), 
Laâyoune-Sakia El Hamra (Laâyoune) and Guelmim-Oued Noun (Guelmim) (Figure 2). Rabat 
is the administrative capital, located in the North of the country. Khenifra is the capital of the 
Middle Atlas, where human CE incidence is among the highest in Morocco. Agadir is located 
in southwestern Morocco, and in this region, the incidence of human CE is high. Guelmim-
Oued Noun, in southern Morocco, is the least affected region. 

2.3. STUDY DESIGN 
First, all slaughterhouses in the studied regions were visited. In each region, visits lasted 
between 1 and 30 days, in function of the number of slaughterhouses, to observe their 
infrastructures and work processes, and to get acquainted with the people working there 
(employees, veterinary services, slaughterers, guards...). 

Then, the different structures responsible for the management of slaughterhouses and dog 
populations were identified. The Ministry of Agriculture, represented by the National Office of 
Food Safety (ONSSA), supervises zoonosis surveillance at slaughterhouses and the 
seizure/disposal of contaminated offal. The Ministry of the Interior, represented by the local 
authorities (municipal hygiene offices, MHO), is in charge of the dog population control and 
slaughterhouse management. Describe exactly who slaughters are. 

Impacts 

• Management of slaughterhouse and control of dogs are common points in the 
fight against several zoonoses (cystic echinococcosis, rabies and bovine 
tuberculosis) in Morocco and in other countries in the Global South. 

• Our qualitative approach focused on the perspective of stakeholders involved in 
the cystic echinococcosis control campaign in Morocco allowed highlighting that 
lack of means is not the only cause of disease control failure. 

• Insufficient coordination among stakeholders, poor implementation or 
acceptability of control measures and misalignment of stakeholders’ priorities 
with zoonosis control are also to be blamed. 
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Finally, 81 in-depth individual interviews (IDII) were carried out with representatives of the 
identified structures: slaughterers (n = 34), officials from local authorities (n = 26), MHO officials 
(n = 5) and officials of the ONSSA veterinary services (n = 16) (Table 1). IDII were carried out 
until data saturation that was reached when sufficient information was available and new data 
did not bring new additional information (Fusch & Ness, 2015). 

Figure 1. Shared control measures to control cystic echinococcosis, rabies and bovine tuberculosis. 

 

2.4. DATA COLLECTION 
An interview guide was developed. The interview purpose was to identify how slaughterhouses 
and offal seizure were managed, and the modalities and difficulties of setting up the dog 
population control. A thematic analysis was carried out around the following items: 
slaughterhouse management/hygiene, offal seizure and control of the dog population. The 
interview guide was tested with a veterinary doctor working in Nouirate, located in another 
region (Sidi Kacem) not included in the study. The aim was to determine whether the questions 
were easy to understand and whether the interview duration was appropriate (Schmeer, 2000). 
A interviews were carried out by one of the authors (SA) and a reporter took notes. All 
interviews were in Arabic and were performed face-to-face in a quiet room. The interviews 
were audio and video recorded. The interview duration varied from 20 to 45 min. 

2.5. DATA ANALYSIS 
Recordings and notes were transcribed and translated from Arabic into French (the common 
language of the study researchers). Notes and transcripts were anonymized and verified by 
the interviewer (SA) and reporter. To improve reliability, a third researcher (SH) reviewed the 
transcripts. Transcripts were then analysed with the RQDA package in R. Provisional codes 
(themes) were developed: strengths and weaknesses of the dog population and hygiene 
control in slaughterhouses. Collaboration among different structures was added as emerging 
theme during the analysis process. The results were then compared among respondents and 
study sites. Figure 3 presents the codification process for data analysis. 

2.6. VALIDATION 
A widespread criticism of qualitative approaches concerns data validation. Unlike quantitative 
research, it is difficult to prove the accuracy or falsity of an observation. The validation of 
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qualitative methods is the capacity to produce results that can significantly contribute to better 
understand the studied phenomenon. Validity in qualitative research is defined as the degree 
to which the results are interpreted correctly (Boudreault & Arseneault, 1994). Triangulation is 
a criterion of internal validity (Guba, 1981). Triangulation involves implementing multiple 
approaches and/or data that contribute to improve the result reliability and to achieve data 
saturation (Stavros & Westberg, 2009). In this study, data were obtained from the visits to the 
slaughterhouses (i.e. observations) and the IDIIs (data triangulation), and three researchers 
performed the data analysis (researchers' triangulation). Moreover, Guba and Lincoln 
proposed four alternative criteria for judging qualitative research: credibility (internal validity), 
transferability (external validity), dependability (reliability) and confirmability (objectivity) 
(Lincoln & Guba, 1985). The qualitative data presented in this study present only the point of 
view of the participants in this study, thus ensuring its credibility. Transferability is ensured 
when the results of qualitative research can be generalized or transferred to other contexts 
(Proulx, 2019). As the entire study process was well explained, from the development of the 
research questions and data collection, to the neutral analysis and interpretation, this allows 
its transferability to other subjects or other contexts. Dependability is the ability to replicate a 
study (Lincoln & Guba, 1985). Data analysis was carried out by coding and classifying the data 
into categories and subcategories. Confirmability refers to the transparency of the researchers 
concerning their positioning. Confirmability is obtained when other researchers confirm the 
results. Throughout this study, data were verified by two researchers and checked by a third 
researcher. Figure 4 presents the different scientific criteria followed in this qualitative 
research. In this qualitative study, triangulation was present in data collection and analysis, 
data were collected to saturation, and the criteria by Guba and Lincon were followed. The 
approach was neutral, and the results present the participants’ perspective and the study was 
carried out in their natural environment. This study is within Creswell's definition of qualitative 
research: ‘… an unfolding model that occurs in a natural setting that enables the researcher to 
develop a level of detail from high involvement in the actual experiences’ (Creswell, 1998). 
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Figure 2. The five studied regions in Morocco. Adapted from Wikimedia commons: 
https://commons.wikimedia. org/wiki/File:Morocco_Regions_2015_ numbered.svg. 

 

3. Results 

3.1. SLAUGHTERHOUSE MANAGEMENT 
Veterinarians and MHO officials thought that the re-structuring of slaughterhouses was the key 
for a successful CE control programme. They added that although this was an important point, 
it was far from being implemented in Moroccan slaughterhouses, and only few 
slaughterhouses in the country respected the hygiene standards. Representatives of municipal 
offices explained that the re-structuring of slaughterhouses requires a large budget; however, 
40% of the slaughterhouses' income goes to orphanages (their only source of income) and 3% 
to the ONSSA veterinary services. 

‘Large part of the slaughterhouse income goes to the orphanage accounts; there isn't 
much money to improve the slaughterhouse’ (local authority agent/Khenifra) 

Officials of the ONSSA veterinary services declared that they lacked the means to neutralize 
and destroy the seized organs. The municipal officials said that they can provide only the 
equipment that is in their possession and veterinary doctors must adapt to the lack of means. 
Veterinarians revealed that there is an overlap of responsibility between ONSSA and MHO. 
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‘We lack the equipment to destroy the seized organs/ animals. Their destruction is our 
responsibility, but the supply of the equipment is under the MHO responsibility, we are 
always in conflict’ (veterinarian/Guelmim) 

Veterinary staff also declared that they are in permanent conflict with the owners of the 
slaughtered animals because of the meat in- spection/seizure. They said that these conflicts 
can escalate when they must seize an entire carcass, and that some veterinary doctors had to 
be transferred after they confiscated the carcasses of calves infected by bovine tuberculosis. 

‘We cannot work properly with slaughterers, they do not accept meat 
inspection/seizure, and it can become dangerous if we confiscate a whole carcass’ 
(slaughterhouse technician/Bel Ksiri) 

‘One of our colleagues was transferred from this slaughterhouse after seizing a carcass 
of a calf with tuberculosis, and this happens everywhere in Morocco’ (veterinary 
doctor/Guelmim) 

When we visited the slaughterhouse at Laâyoune, soldiers were patrolling the slaughterhouse 
to avoid any conflict and ensure the smooth realization of the veterinary sanitary control, after 
a series of conflicts in the past. 

Slaughterers were aware of the reasons leading to carcass seizures. However, they explained 
that they refuse to see their carcasses confiscated because of the associated financial loss. 
Normally, after the seizure of a whole carcass, they are compensated by the state, but at a 
rate that is much lower than the carcass market value. Moreover, this compensation takes 
several months. 

The value of the seized carcasses is three or four times higher than the state 
compensation. In addition, you have to wait months and months to receive the money!!! 
How can we live if they seize our carcasses? (slaughterers/Khenifra) 

The veterinary services declared that for some zoonoses (such as cysticercosis), carcasses 
can be consumed if they are stored in a refrigerated room. However, the majority of 
slaughterhouses did not have the equipment. During the visits to slaughterhouses, we 
observed that some slaughterhouses had refrigerated rooms. However, most of them were not 
functioning and were used for equipment storage or as changing rooms. 

We also noticed a large number of dogs around slaughterhouses. When we asked why dog 
access to the slaughterhouse was not prevented, the answer was always ‘due to the absence 
of walls and closures to protect the slaughterhouse’. Yet, several of the visited slaughterhouses 
had a wall to prevent the access of dogs. However, doors were often left open, and dogs were 
inside. Moreover, dogs seemed to be familiar with the people working at the slaughterhouses, 
because they did not run away when approached, and they were chased only after our arrival. 
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Table 1. In-depth individual interviews carried out for this study. 

City Category Structure 

Number of 
interviews Period 

Bel Ksiri Slaughterer Slaughterhouses 5 2014 

Official Local authorities 4 2014 

Veterinarian ONSSA 1 2014 

Veterinarian MHO 1 2014 

Guelmim Veterinarian ONSSA 1 2015 

Official Local authorities 3 2015 

Slaughterer Slaughterhouses 4 2015 

Laayoune Veterinarian ONSSA 2 2015 

Official Local authorities 5 2015 

Slaughterer Slaughterhouses 6 2015 

Agadir Official Local authorities 5 2016 

Veterinarian ONSSA 4 2016 

Slaughterer Slaughterhouses 4 2016 

Official MHO 2 2016 

Khenifra Veterinarian ONSSA 3 2016 

Officials Local authorities 6 2016 

Slaughterer Slaughterhouses 4 2016 

Official MHO 1 2016 

Oulmes Official Local authorities 2 2016 

Veterinarian ONSSA 1 2016 

Slaughterer Slaughterhouses 6 2016 

Rabat Veterinarian ONSSA 4 2016 

Slaughterers Slaughterhouses 5 2016 

Official Local authorities 1 2016 

Official MHO 1 2016 

Total 81  

Note: Abbreviations: MHO, Municipal hygiene office; ONSSA, National Office for Sanitary Safety of Food Products 

Figure 3. Codification process. 
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Figure 4. Criteria followed in this qualitative research 

 

3.2. DOG POPULATION CONTROL 
Veterinary doctors and representatives of local authorities highlighted the lack of a national 
strategy to control the dog populations. Moreover, MHO officials said that the canine 
populations were controlled by culling using firearms (in Belksiri and Rabat) or strychnine (in 
Laâyoune, Guelmim and Tan-Tan). However, animal protection associations and the civil 
society are against this practice, especially because most of these animals are free-roaming 
owned dogs. 

‘When we carry out the culling campaigns of stray dogs, the associations criticize us, 
but we cannot do otherwise, we do not have kennels’ (local authority official / Rabat) 

MHO agents said the dog-slaughtering campaigns are carried out only when the local 
population complains about the high number of dogs in the area. Municipalities do not have a 
specialized team. 

In the southern region (Sahara), stray dogs have a different profile than in the rest of Morocco. 
Veterinarian doctors reported that some free-roaming dogs are becoming wild. They explained 
that these were dogs abandoned by some people who left the region after having lived there 
for a limited period, thus creating a population of wild dogs that attack livestock and humans. 

‘We are facing a serious problem: wild dogs! When they quit this region, people 
abandon their dogs, and these dogs attack camels, and sometimes people’ 
(veterinarian/Laâyoune) 

4. DISCUSSION 
In Morocco, CE, rabies and bovine tuberculosis are important public health problems because 
the programmes to control these zoonoses are not meeting their objectives, as observed also 
in other developing countries (Brunetti & Mccloskey, 2016; WHO, 2020; WHO- FAO-OIE, 
2018). The causes of the persistence of these zoonoses are multiple, including practices and 
beliefs of the populations, poor understanding of the pathogen life cycle, and poor 
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management of slaughterhouses and dog population (Bardosh et al., 2016; El Berbri et al., 
2015; Khan et al., 2018). For example, stray dogs are a major contributor to the persistence of 
CE and rabies in Pakistan, (Khan et al., 2020, 2019) and also in Morocco, Tunisia and the 
other endemic countries (Amarir et al., 2020; Aoun et al., 2009; Brunetti & Mccloskey, 2016; 
Wandeler et al., 1988). 

The common point in the control of these three zoonoses is slaughterhouses and/or dog 
populations. Using a qualitative research method, we collected the point of view of people 
working in the structures responsible for the management of slaughterhouses and dog 
population. The information gathered in the interviews completed the data collected during the 
slaughterhouse visits. 

Slaughterhouse management and dog population control are considered a major step in the 
fight against zoonoses in Morocco (Bardosh et al., 2016; El Berbri et al., 2015). While the ‘lack 
of means’ is often the first-presented answer, this study allowed highlighting more accurate 
explanations. Specifically, almost half of the slaughterhouse incomes go to orphanages, 
although the need of investment is obvious. Moreover, municipalities directly manage the 
slaughterhouse budget, which constitutes a major debate with the ONSSA veterinary services, 
particularly concerning the different priorities of the managing stakeholder and of the veterinary 
services that are more focused on veterinary public health matters, but are in a weaker 
position. As the money from slaughterhouses represents the only financial source of 
orphanages, municipalities are faced with the dilemma of how to improve the hygiene of 
slaughterhouses, which affects public health and is a social problem, without reducing the 
orphanage income or introducing politically sensitive taxes on other economic activities. The 
study also revealed that the lack of equipment may also include a lack of rigour in using the 
available equipment, particularly concerning refrigerated rooms and protecting fences. 

Answers on the question of budget management highlighted an overlap of responsibility 
between ONSSA and municipalities. The slaughterhouse management and the destruction of 
seized meat are the responsibility of municipalities, while the sanitary control is supervised by 
ONSSA (Comité interministériel de lutte contre l’Hydati- dose /Echinococcose, 2007). This can 
create tensions, especially in the absence of proper legislation, while intersectoral 
collaboration could improve knowledge and reduce the material gaps of each institution 
(Marcotty et al., 2013). For example, in the fight against AIDS in Cameroon, overlapping 
responsibilities created a competition between institutions (Tantchou Yakam, 2008). Conflicts 
also exist between veterinary services and slaughterers. Insecurity of veterinary services is a 
big obstacle to strengthening sanitary controls in Morocco and in other developing countries. 
This study revealed the origin of these conflicts, which cause insecurity: the insufficient and 
delayed compensation for the seized carcasses. The Moroccan law requires ‘full or partial’ 
reimbursement (Le ministre de l’agriculture du développement rural et des eaux et forets, 
2001). However, these compensations were considered inadequate by recipients because 
they do not represent the market value of the seized products. As long as this problem exists, 
the safety of veterinarian doctors is not ensured, and this will directly affect health controls at 
slaughterhouses. 

To control the canine population, the municipalities are eliminating dogs by gunshot or 
strychnine poisoning, with no general strategy at the national or inter-regional level. Dog culling 
is ineffective in the long term, because new dogs from other neighbouring communities replace 
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the killed ones (Smith et al., 2019). The management of the dog population by respecting 
animal welfare is not incompatible with human health protection (RAPAD Maroc, 2016). For 
example, CE control programmes in Argentina, Chile and Uruguay have been successful 
without compromising animal welfare, by relying on treating dogs with praziquantel (Moro & 
Schantz, 2007). In addition, the vaccination of dogs against rabies has allowed its control in 
South America (LarghiJ et al., 1988). In Jaipur (India), a rabies control strategy, based on the 
sterilization and vaccination of dogs while respecting their well-being, led to the elimination of 
human rabies in the programme area (Reece & Chawla, 2006). 

Planning a dog control campaign requires collecting and analysing epidemiological data, 
involving the local population and training a specialized team (Carter, 2008). On the other 
hand, our interviewees indicated that dog culling campaigns were initiated on request by 
citizens and were carried out by unqualified personnel. Dogs in Morocco are ‘semi-stray dogs’ 
because often they have an owner (El Berbri et al., 2015; Thys et al., 2019). However, a new 
phenomenon begins to gain momentum in the Sahara: wild dogs. In addition to the risk of 
zoonotic transmission, wild dogs attack native animals, livestock and the population and could 
also entail wider ecological consequences (Moutou, 1993). 

5. CONCLUSION 
A qualitative approach, including interviews and on-site observation, allowed understanding 
the subtleties of the overall dysfunction of zoonosis control through the management of 
slaughterhouses and dog populations. The study revealed that in Morocco, financial problems 
are not the only reason of control failure, and that insufficient coordination among stakeholders, 
poor implementation or acceptability of control measures, and misalignment of stakeholders’ 
priorities with zoonosis control are also to be blamed. 
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