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Abstract

:

We reviewed the evidence on community-based interventions for the prevention and control of cutaneous leishmaniasis (CL). Community initiatives tailored towards awareness and mobilisation are regarded as a priority area in the Neglected Tropical Disease Roadmap 2021–2030 by the World Health Organization. We searched nine electronic databases for intervention-based studies. Two independent reviewers screened and assessed the articles for methodological quality using predefined criteria. We conducted a meta-analysis using a random effects model, along with narrative synthesis. Thirteen articles were eligible for inclusion, of which 12 were quantitative studies (quasi-experimental with control group and pre-post interventions) and one qualitative study. All articles reported on health education interventions aimed at changing people’s knowledge, attitudes, and practices (KAP) in relation to CL. Participant groups included students, mothers, housewives, volunteer health workers, and residents in general. An increased score was recorded for all outcomes across all interventions: knowledge (SMD: 1.85, 95% CI: 1.23, 2.47), attitudes (SMD: 1.36, 95% CI: 0.56, 2.15), and practices (SMD: 1.73, 95% CI: 0.99, 2.47). Whilst our findings show that educational interventions improved people’s knowledge, attitudes, and practices about CL, we argue that this approach is not sufficient for the prevention and control of this disease. Knowledge does not always translate into action, particularly where other structural barriers exist. Therefore, we recommend the design of more innovative community-based interventions with a broader focus (e.g., stigma, financial barriers, and healthcare access).
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1. Introduction


Cutaneous leishmaniasis (CL) is a parasitic disease caused by infection with a vector-borne protozoan parasite of the genus Leishmania spp. The parasite is transmitted by the bite of an infected phlebotomine sand fly. Infection results in skin lesions which take a long time to heal and may leave permanent, disfiguring scars (de Vries et al. 2015). CL is classified as a neglected tropical disease (NTD), and in common with several other NTDs, is associated with psychosocial effects including stigma, social exclusion, and declining mental health (Bailey et al. 2019; Bennis et al. 2018; Wenning et al. 2022). Emerging evidence suggests that people with CL are at a higher risk of experiencing anxiety, depression, decreased body satisfaction, loss of social status, and lower quality of life (Bennis et al. 2018; Yanik et al. 2004). The global mean age-standardised disability-adjusted life years (DALYs) lost by CL was 0.58 per 100,000 people (Karimkhani et al. 2016). Notably, this statistic only considers the physical effects of the lesions and does not account for the potentially considerable psychological and social effects of CL (Bailey et al. 2017; Bailey et al. 2019; Wenning et al. 2022).



Figures from the World Health Organization (WHO) show that CL is endemic in around 90 countries (WHO 2018), with 0.7–1.2 million new cases of CL recorded annually across the globe (Alvar et al. 2012). The actual number of new cases per year, however, is likely to be much higher due to underreporting in official surveillance data, e.g., in East Africa (Alvar et al. 2012). The burden of CL disproportionately affects the poorest communities in low- and middle- income countries (LMICs) (Du et al. 2016; Hayani et al. 2015), particularly areas with poor housing conditions and lack of sanitation (Alvar et al. 2006). As a result, people living in conflict zones and displacement areas are particularly vulnerable to CL risk (Al-Salem et al. 2016). Poverty is also closely linked to barriers in health-seeking, including low health literacy and lack of disease recognition, as well as geographic and financial inaccessibility of CL treatment (Alvar et al. 2006). In the absence of biomedical treatment, CL may be treated with home ‘cures’ ranging from herbal remedies to the application of battery acid, petroleum or cauterization with fire (Ramdas 2012).



In the recently published Roadmap for NTDs (2021–2030), the WHO established targets for 85% of all CL cases to be detected and reported, and for 95% of reported cases to be treated by 2030 (WHO 2020). To date, no vaccines or prophylactic drugs are available for human CL and treatment still relies on old drugs which are toxic, expensive, and difficult to administer (Santos et al. 2008). Preventive and control measures, on an individual and public health level, are therefore crucial to limit the number of infected people with CL.



Prevention and Control of CL


CL prevention currently centres around the reduction of contact between sand fly vectors and humans, as well as the reduction of vector abundance. Different strategies exist for this purpose, ranging from use of insecticides and environmental management to personal protection, including bed nets (González et al. 2015). Other measures involve decreasing the reservoir host populations for the parasite, including rodents and dogs (González et al. 2015).



The WHO Roadmap for NTDs calls for an integrated approach in which epidemiological surveillance and vector control measures are employed in conjunction with wider-ranging strategies. These may include community health education to build awareness around prevention and treatment-seeking behaviour, and training for health workers and volunteers on screening and treating NTDs (WHO 2020). This community-oriented approach, with an emphasis on training, education, and participation, is emphasised in the CL literature as a means of assuring compliance among people in the prevention and control of this disease (Alvar et al. 2006; González et al. 2015; Pérez et al. 2020).



Community-based interventions are pivotal in the field of public health and refer to a ‘set of interventions designed to create changes in community infrastructure and services, norms, attitudes, beliefs, and policies that would result in improved health status for community residents’ (Guttmacher et al. 2010). Interventions at the community level may take place in neighbourhoods, schools, churches, work sites, voluntary agencies, or other organizations (McLeroy et al. 2003). In the context of NTDs, Lassi and colleagues recommend interventions to be directed at community mobilisation, education and training, removal of financial barriers, and referral to health facilities (Lassi et al. 2014). They further argue that addressing these different facets will enhance people’s knowledge, attitudes, and practices (KAP) around the disease, improve access to and coverage of healthcare services, and ultimately reduce disease morbidity and mortality (Lassi et al. 2014).



The evidence available on vector control strategies for CL, as well as a range of therapeutic interventions, have already been synthesised in previous systematic reviews (González et al. 2015; Reveiz et al. 2013). However, no reviews to date have focused on community-based interventions in relation to CL, such as information and education campaigns, health education programmes, support groups, financial incentives, and other public health initiatives. This is especially pertinent in light of the literature on CL which highlights low levels of awareness and education, difficulties accessing treatment, and other barriers at the community level (Hejazi et al. 2010; Saberi et al. 2012).



We, therefore, aimed to review the literature on community-based interventions for the prevention and control of CL. Specific objectives were to:




	(a)

	
identify the characteristics of existing interventions




	(b)

	
determine their effectiveness in terms of changing CL-related knowledge, attitudes, and practices, or improving the infection and/or treatment rates of CL




	(c)

	
explore factors affecting the implementation of these interventions in the community











2. Materials and Methods


We followed the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) statement guidelines (Page et al. 2021). A protocol was registered with the International Prospective Register of Systematic Reviews (PROSPERO) (CRD42020189030).



2.1. Search Strategy


Nine electronic databases were searched (Cinahl Plus, Academic Search Complete, Global Index Medicus, MEDLINE, Embase, Web of Science, Scopus, Cochrane Central, and Global Health) from inception until 01 June 2020 and updated on 30 June 2021, using structured search strategies. The full MEDLINE search strategy can be found in Supplementary Table S1. Additional sources were identified by hand searching the reference lists of included studies and relevant systematic reviews. We also searched for grey literature using dissertation databases, trial registers, Eldis (research and policy document database relating to international development) and OpenGrey (grey literature database). No language restrictions were applied.




2.2. Eligibility Criteria


We included studies if they reported on a community-based intervention, defined as any intervention delivered at home, village, or any other community setting, but not in a health facility. This might include, for instance, training for lay health workers, health education to community members, or financial interventions to improve the uptake of health services. The study eligibility criteria are outlined in Table 1.




2.3. Screening and Study Selection


The study selection process was tested and piloted a priori by members of the review team. Two authors independently reviewed all titles, abstracts, and full texts against predefined criteria. Discrepancies were resolved through discussion with a third reviewer. Where appropriate, translations of full-text studies were sought in order to determine eligibility.




2.4. Data Extraction and Quality Appraisal


After completing the study selection process, data extraction was completed by two reviewers independently using a customised data extraction form. Extracted data included population characteristics, study setting, aims and design, interventions, data collection methods, outcome measures, key findings, and study limitations. The quality of the studies was assessed independently by two reviewers, and any disagreements were discussed with a third reviewer until a consensus was reached. We used the National Institute of Health quality assessment toolkits for intervention-based studies (NIH 2021) and the Critical Appraisal Skills Programme (CASP) checklist for qualitative studies (CASP 2018). Ratings of high, moderate, or poor were applied according to the criteria stated in the toolkits.




2.5. Data Analysis


We used a meta-analysis to integrate available outcomes extracted from the quantitative studies. A random effects model was used to estimate pooled standardised mean difference (SMD) of outcomes between the experimental/post-intervention and control groups/pre-intervention with a 95% confidence interval (CI). Statistical heterogeneity was assessed using the Chi2 and I2 statistics, which can be interpreted as the percentage of the total variation between studies that is attributable to heterogeneity rather than to chance. Estimates with a p-value of <0.05 in Chi2 and I2 ≥ 50% were considered to have significant heterogeneity. In the case of one study, we suspected a typographical error in a value for post-intervention knowledge score (Jeihooni et al. 2019). We contacted the corresponding author twice to seek clarification, and due to receiving no response, we decided not to include the study in the analysis. When quantitative analyses were not appropriate (e.g., because of heterogeneity, insufficiency, or variation in outcome reporting), we synthesised data narratively.





3. Results


The electronic database search identified a total of 7348 unique citations, with 37 additional studies identified through reference checking. After removing duplicates, 3515 studies were screened by title and abstract, followed by an assessment of 40 full-text articles for inclusion. Thirteen studies met the full eligibility criteria. The flow of the studies through the review process, with reasons for exclusion, is presented in Figure 1.



3.1. Characteristics of Included Studies


Of the 13 included articles, eight consisted of quasi-experimental studies with a control group, four were pre-post intervention studies, and one was a qualitative study. The majority of articles stated that the studies were carried out between 2006 and 2017. All studies were conducted in Iran, except for one in Brazil; all in regions which are highly endemic for CL. The number of participants in each study ranged from 20 to 450 people, with a total of 2050 participants across all 13 studies. These participants included residents of the region (Reis et al. 2006), students (Ghodsi et al. 2019; Motamedi et al. 2010; Saghafipour et al. 2017), health-related personnel (Kashfi et al. 2012; Tafti et al. 2011), volunteer health workers (Hazavehei et al. 2014; Zeinali et al. 2019), mothers (Baghianimoghadam et al. 2016; Kavoosi and Shojaeizadeh 2016), housewives (Jeihooni et al. 2019; Nazari et al. 2016), and parents (Dehghani-Tafti et al. 2017). Although the interventions were delivered primarily to these target populations, in five studies, intervention delivery was also aimed at a further secondary group made up of people considered to be influential in the community, including family members, health staff, teachers, and local dignitaries (Ghodsi et al. 2019; Hazavehei et al. 2014; Jeihooni et al. 2019; Kashfi et al. 2012; Motamedi et al. 2010). In three studies, having a history of CL excluded individuals from participation (Ghodsi et al. 2019; Hazavehei et al. 2014; Jeihooni et al. 2019). In contrast, Baghianimoghadam et al.’s (2016) study only included participants with a CL history. Saghafipour et al. (2017) reported that 95.8% of participants did not have a CL history, whilst 37% of Motamedi et al.’s (2010) participants reported having a CL history. This information was not present in seven of the included studies. Table 2 describes the characteristics of the final included studies, including author, year, country, setting, population, method, design, and sample characteristics.




3.2. Characteristics of Interventions


Community-based interventions across all studies were exclusively of an educational nature. While interventions varied in terms of design, content, and activities, they all shared similar aims of improving the understanding of CL among people living in endemic areas, and thereby enhancing CL-related preventive and health-seeking behaviours. Various health education activities were used in the interventions, including lectures, slideshows, videos, banners and/or posters, group discussions, demonstrations, Question and Answer sessions, brainstorming, role-playing, thematic workshops, and distributions of pamphlets, booklets, and manuals. The most commonly used were lectures, adopted in eight interventions (Baghianimoghadam et al. 2016; Ghodsi et al. 2019; Jeihooni et al. 2019; Kavoosi and Shojaeizadeh 2016; Motamedi et al. 2010; Nazari et al. 2016; Tafti et al. 2011; Zeinali et al. 2019) and group discussions (Baghianimoghadam et al. 2016; Ghodsi et al. 2019; Jeihooni et al. 2019; Kavoosi and Shojaeizadeh 2016; Motamedi et al. 2010; Nazari et al. 2016; Saghafipour et al. 2017) which were used in six interventions, across the thirteen studies. Overall, each intervention combined multiple educational activities, with the exception of Reis et al.’s (2006) intervention, which was only based on thematic workshops. Kavoosi and Shojaeizadeh (2016) assigned participants to two experimental groups—one group attending a lecture and the other taking part in a group discussion—to compare the effectiveness of these two activities.



The content of educational interventions, with the exception of three studies (Kavoosi and Shojaeizadeh 2016; Tafti et al. 2011; Zeinali et al. 2019), was guided by a theoretical model. These theories stemmed from the fields of education, public health, health promotion, and psychology, which in turn, influenced the outcomes reported. Five studies used the Beliefs, Attitudes, Subjective Norms, and Enabling Factors (BASNEF) model (Dehghani-Tafti et al. 2017; Ghodsi et al. 2019; Hazavehei et al. 2014; Kashfi et al. 2012; Saghafipour et al. 2017). This educational model is used to study behaviours, offer plans for change, and define the factors influencing individuals’ decision-making (Hubley 1988). Two studies used the Health Belief Model (HBM) (Ghodsi et al. 2019; Motamedi et al. 2010), which assumes that people’s willingness to change their health behaviours is primarily due to their health perceptions (Becker 1974). The outcomes of these studies include reporting knowledge, perceived susceptibility, perceived severity, perceived benefits, perceived barriers, and cues to action. Another two studies were informed by elements of the PRECEDE-PROCEED framework (Jeihooni et al. 2019; Nazari et al. 2016), which is used to assess health needs for the design, implementation, and evaluation of a health promotion intervention (Crosby and Noar 2011). The focus of these studies was on knowledge, attitude, subjective norms, enabling factors, and behaviour. Only one study used the Theory of Planned Behaviour (Baghianimoghadam et al. 2016) which posits that behaviours are immediately determined by behavioural intentions, and under certain circumstances, perceived behavioural control (Conner 2020). In this case, the outcomes reported were knowledge, attitude, subjective norms, behavioural intention, and perceived behaviour. Reis et al.’s (2006) qualitative study was informed by social representation theory as they sought to (re)construct participants’ social representations of CL.



Overall, topics covered in the education interventions included the status of CL in the local context (Ghodsi et al. 2019), general description of the disease, its vector, and modes of transmission (Dehghani-Tafti et al. 2017; Ghodsi et al. 2019; Hazavehei et al. 2014; Kavoosi and Shojaeizadeh 2016; Reis et al. 2006), measures of preventing and controlling CL (Dehghani-Tafti et al. 2017; Ghodsi et al. 2019; Hazavehei et al. 2014; Jeihooni et al. 2019; Nazari et al. 2016), and treatment-seeking for CL (Ghodsi et al. 2019; Nazari et al. 2016; Reis et al. 2006). No information about the educational content was present in four articles (Baghianimoghadam et al. 2016; Dehghani-Tafti et al. 2011; Saghafipour et al. 2017; Zeinali et al. 2019). Interventions delivered to community volunteer workers and health workers in Hazavehei et al.’s (2014) and Kashfi et al.’s (2012) studies also covered interpersonal and communication skills training to enhance participants’ capability in training other members of their community.



The majority of studies did not specify who delivered the interventions. Of those which did, the research team, public health experts, and other local officials were mentioned (Jeihooni et al. 2019; Kavoosi and Shojaeizadeh 2016; Saghafipour et al. 2017). Overall, the interventions varied in frequency and length of sessions, ranging from only one session to one session per week over two months, each with a duration between 10–120 min. Details around the activities pertaining to each intervention, together with the respective theoretical model are summarised in Table 3.



In order to assess the intervention outcomes in the quantitative studies, a variety of questionnaires were used in response to the different aims and models/theories. In seven studies (Ghodsi et al. 2019; Hazavehei et al. 2014; Jeihooni et al. 2019; Kavoosi and Shojaeizadeh 2016; Motamedi et al. 2010; Nazari et al. 2016; Saghafipour et al. 2017), the research team designed their own questionnaire, whilst also explaining how the instrument’s assessment of validity and reliability, as well as scoring, was performed. One of these studies did not provide such details (Jeihooni et al. 2019). In three studies, an existing questionnaire was used (Baghianimoghadam et al. 2016; Dehghani-Tafti et al. 2017; Kashfi et al. 2012); however, only Baghianimoghadam et al.’s (2016) revalidated an existing tool for their particular study population. The instruments used contained a mean of 61 questions, ranging from 25 to 79. These included demographic information and questions that pointed to the outcomes evaluated according to the model/theory used. The questionnaires were answered first before the intervention and second after the intervention, usually after two months, although this time varied in each study (between one and nine months). The qualitative study by Reis et al. (2006), on the other hand, tested participants’ knowledge two months after completing the intervention, via an interview to check if participants maintained their initial position.




3.3. Outcomes


Each study contained multiple outcome measures, largely corresponding to the models/theories informing the intervention. For the purpose of this review, we will be reporting results on the pre-specified outcomes highlighted earlier in Table 1.



3.3.1. Change in Knowledge, Attitudes, and Practices


Knowledge


Knowledge about CL (e.g., description of the disease, transmission routes, methods of prevention, and treatment) was an outcome evaluated in all studies. An improvement in knowledge was observed after the intervention or in comparison with the control group across all studies. A meta-analysis of 11 quantitative studies showed a significant improvement in the overall mean scores of knowledge after the intervention (SMD: 1.85, 95% CI: 1.23, 2.47). The mean score was notably larger for Hazavehei et al.’s (2014) and Dehghani-Tafti et al.’s (2017) studies, and the lowest for Nazari et al.’s (2016) work (SMD: 4.6 and 3.44 versus 0.31) (see Table 4 and Figure 2a). Kavoosi and Shojaeizadeh’s (2016) study, which incorporated two intervention groups (i.e., one group of mothers attended a lecture, and another participated in a group discussion), did not show a significant difference in scores post-intervention. Nonetheless, mean knowledge scores were slightly higher among those who attended ‘group discussion’. Finally, Reis et al.’s (2006) qualitative study also showed that new knowledge about CL was retained following the health education intervention.




Attitudes


Attitudes towards CL (e.g., beliefs about transmission and severity of disease) were evaluated in ten of 12 studies (Baghianimoghadam et al. 2016; Dehghani-Tafti et al. 2017; Ghodsi et al. 2019; Hazavehei et al. 2014; Jeihooni et al. 2019; Kashfi et al. 2012; Kavoosi and Shojaeizadeh 2016; Nazari et al. 2016; Saghafipour et al. 2017; Zeinali et al. 2019). An increase in scores was observed in all ten studies. Nine studies were pooled for the SMD scores of attitudes, which showed significantly improved mean scores of attitudes after the intervention (SMD: 1.36, 95% CI: 0.56, 2.15). This was highest for Dehghani-Tafti et al.’s (2017) study, suggesting that their intervention consisting of two training sessions featuring an education film and the distribution of pamphlets, produced better results in terms of changing attitudes towards CL (See Table 4 and Figure 2b). In this instance, a significant difference was noted between the ‘lecture’ and ‘group discussion’ intervention groups in Kavoosi and Shojaeizadeh’s (2016) study, with the participants in the group discussion scoring significantly higher in terms of attitudes.




Behaviours/Practices


Behavioural changes to prevent and control CL (e.g., use of insecticide-treated bed nets and insect repellent products and treatment-seeking) were evaluated in nine of 12 quantitative studies (Dehghani-Tafti et al. 2017; Ghodsi et al. 2019; Hazavehei et al. 2014; Jeihooni et al. 2019; Kashfi et al. 2012; Motamedi et al. 2010; Nazari et al. 2016; Saghafipour et al. 2017; Dehghani-Tafti et al. 2011), with a change observed in all of them. The results of seven studies were pooled for this outcome measure. All seven showed significant improvement in the overall mean scores of practices after the intervention (SMD: 1.73, 95% CI: 0.99, 2.47). The mean scores of practices were notably larger in Nazari et al.’s (2016) study, and lowest in Kashfi et al. (2012) and Ghodsi et al.’s (2019) (4.47 versus 0.67) studies (see Table 4 and Figure 2c). Kavoosi and Shojaeizadeh’s (2016) analysis importantly identified no correlation between the increase in knowledge and practice scores post-intervention. This information was not reported in the remainder of the included studies.





3.3.2. Change in Number of Cases, Incidence, or Cure Rate of CL


All studies included in the review measured the outcomes through self-reported questionnaires. No data about the incidence or cure rate of CL were documented.




3.3.3. Barriers or Facilitators to Implementation


None of the included studies offered an in-depth discussion about the implementation phase of the educational interventions. However, some barriers and facilitators were documented across the articles. The considerable demand to produce educational materials, together with a lack of time availability, was identified by Reis et al. (2006) as a barrier to the delivery of an intervention based on social representations. Moreover, Saghafipour et al. (2017) highlighted the bureaucratic processes to gain permission as a key barrier to delivering educational interventions, especially to students given the importance for this population to be easily accessible for teaching and learning. The involvement of people considered influential by the target population, in the implementation of educational interventions, was saliently recognised as a facilitator (Ghodsi et al. 2019; Hazavehei et al. 2014). The lack of involvement of these influential groups was conversely viewed as a barrier (Dehghani-Tafti et al. 2017; Nazari et al. 2016).



Quality Assessment of Included Studies


In general, included studies were of low (n = 8) or moderate (n = 5) methodological quality. Table 5 presents a combined result of the quality assessment of the pre-post intervention and quasi-experimental studies as well as the qualitative study. Overall, there were elements which were commonly absent from the studies, accounting for high or unclear risk of bias, including the loss of follow-up with the participants, the blinding of the people who analysed the results of the outcomes, and the calculation of the sample size. With respect to pre-post intervention studies, high-risk elements included a lack of relevant information regarding selection criteria and participant enrolment, representability of the population, and the validity and reliability of questionnaires. In the quasi-experimental studies, two important elements were generally missing, including adherence to the intervention, which is crucial since multiple sessions were involved, and the absence of other interventions in both groups that could lead to potential confounders in the results. Finally, the qualitative study was strong in terms of methodology and methods but lacked minor details around recruitment, ethical considerations, and reflexivity.







4. Discussion


This is the first systematic review of published studies on community-based interventions to prevent and control CL, transcending vector and reservoir host control measures. However, the significance of these initiatives is apparent in the recently published NTD road map (2021–2030) where ‘social mobilisation and community education to build awareness about skin NTDs and encourage early reporting and treatment-seeking’ is recognised as a priority area (WHO 2020). In the context of CL, this is especially crucial given the myriad of studies conducted across a wide range of endemic areas showing low to moderate knowledge, attitudes, and practices scores. According to Lassi et al.’s conceptual framework, community-based interventions for the prevention and control of infectious diseases of poverty should not only aim at education and health promotion but also ensure the removal of financial barriers and access to health facilities (Lassi et al. 2014). The intended outcomes of such interventions should be improved KAP, improved coverage, improved access, cost-effective care, and reduced inequity. This broad framework informed our review question and search strategy.



The thirteen studies included in this review consisted of eight quasi-experimental with control group studies, four pre- and post-intervention studies, and one qualitative study. Despite the broad framing of our review question, all studies meeting the eligibility criteria comprised of educational interventions. These interventions included a combination of various individual and team-based activities which involved diverse groups of study participants. All studies reported improvement in KAP scores, with our meta-analysis indicating that the most significant improvement in knowledge scores was noted in Hazavahei et al.’s intervention with volunteer health workers (Hazavehei et al. 2014); attitudes scores in Dehghani-Tafti et al.’s (2017) study with parents; and practices in Nazari et al.’s (2016) study with housewives. Kavoosi and Shojaeizadeh’s (2016) study which compared the effectiveness of two activities—lecturing and group discussions—found the latter to be more effective for bringing about changes in attitudes. This is likely due to the active and interactive way in which learning took place. Due to the heterogeneity, lack of information reported, and general low to moderate quality across the studies, it is difficult to determine which components of these interventions contributed to their effectiveness.



Our findings build on Souza et al.’s (2011) systematic review, which similarly looked at health education relating to leishmaniasis in the South American context. A total of four studies about CL specifically were included in their review, carried out in Peru, Colombia, and Brazil. While one study by Reis et al. (2006) has also been included in our review, the others were not eligible for inclusion due to their study design. With the exception of one survey study (Isaza et al. 1999), the other two studies delivered educational interventions among tourist and school populations, respectively, (Bauer 2002; Uchôa et al. 2004). Bauer’s (2002) intervention involved the delivery of leaflets about preventive measures to tourists visiting a National Park; however, no significant differences were reported between the intervention and control groups. This contrasts with the results of our included studies. Uchôa et al.’s (2004) intervention, on the other hand, involved lectures, booklets, and other educational activities for students. However, no baseline measure was recorded in order to determine the effect of this intervention.



The exclusive focus on health education, more specifically KAP scores, evident across all the included studies in this review, is not surprising, as the KAP design is predominant in the CL literature, demonstrated by the innumerable published studies adopting such design. The attractiveness of KAP surveys may be attributed to their easy design, quantifiable data, ease of interpretation and presentation of results, generalisability of small sample results to a wider population, cross-cultural comparability, and rapid implementation (Launiala 2009). However, this highlights the narrow nature of community based KAP interventions in this research area. Whilst raising awareness and educating the public about CL is indeed indispensable, this only represents one part of the solution. As is widely recognised in public health, a myriad of social, cultural, financial and political factors influence the prevention and control of NTDs, which are overlooked in these community-based KAP interventions (Lassi et al. 2014; Launiala 2009). The assumption that a direct relationship exists between knowledge and action is rather simplistic (Hausmann-Muela et al. 2003). The adoption of preventive measures and health-seeking practices do not depend on knowledge alone (Launiala 2009). This is confirmed in Kavoosi and Shojaeizadeh’ (2016) study, whereby no correlation was found between mothers’ increased knowledge of CL and an increase in health-seeking behaviour. Moreover, Ghodsi et al. (2019) also draw attention to the lack of resources such as money for the study population to buy protective equipment against sand flies (e.g., bed nets and insect repellents), which ultimately would not allow individuals to fully apply what they have learned as part of the educational intervention in real life. Furthermore, since the effectiveness of these interventions was measured only via self-report questionnaires, it is not possible to know the extent to which improved knowledge, attitudes, and practice translated into applied and long-term impact. This is especially so since none of the studies included incidence and/or cure rates of CL as outcome measures.



Strengths and Limitations


We used a robust methodology following PRISMA guidelines and a comprehensive search strategy, with no geographical and language restrictions. Findings, therefore, reflect what has been published on this topic worldwide. Nonetheless, the major limitation of this review is that all included studies were conducted in Iran, with the exception of one undertaken in Brazil. This does not allow broad generalisation to be made to different epidemiological and cultural settings. In the preliminary stages of this review, we sought to address this limitation by broadening our eligibility criteria. However, this adjustment did not have the desired effect. Ultimately, we consider this geographical imbalance to be a valuable finding in and of itself, by highlighting an important evidence gap in CL-related research and public health interventions. An additional limitation of our systematic review concerns the low methodological quality of the majority of included studies. Publication bias whereby studies with negative results are less likely to be published may also have affected the overall results. We also identified a need to include further contextual details in future studies, particularly highlighting the facilitators and barriers in the implementation of such interventions. Addressing these limitations in future CL-related research is especially crucial in light of the significance that community-based interventions are given in the WHO Roadmap for NTDs (2021–2030) (WHO 2020).





5. Conclusions


Our review clearly shows a lack of research on the prevention and control of CL at a community level, confirming the neglected status of this disease. Designing more innovative community-based interventions, with a more comprehensive focus—such as addressing stigma, financial barriers, and healthcare access—is crucial. Whilst interventions reported in this review were demonstrated to have a positive impact on people’s levels of knowledge, attitudes, and practices regarding CL, adopting preventive measures and accessing treatment are also influenced by various structural factors, which may be especially pertinent in LMICs where this disease prevails. Individual behaviour is located within a wider socio-political context, including interpersonal relationships, neighbourhoods, organisations, and public policy (McLeroy et al. 2003). For the ‘community’ to be truly at the heart of these interventions, future research needs to look beyond the individual level in order to tackle the wider determinants of CL vulnerability. This systematic review highlights the urgent need for methodologically rigorous, high-quality studies on designing and implementing more effective community-based interventions using a holistic approach.
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Figure 1. PRISMA flow chart of screening process and selected studies. 
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Figure 2. (a) Forest plot for the impact of the intervention on CL-related knowledge. (b) Forest plot for the impact of the intervention on CL-related attitudes. (c) Forest plot for the impact of the intervention on CL-related behaviours/ practices. 
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Table 1. Inclusion and exclusion criteria adopted in this review.
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Inclusion criteria




	
Population

	
Individuals of any age who live in a CL-endemic area, with or without a previous or present diagnosis of CL




	
Intervention

	
Community-based interventions to prevent or control the transmission of CL within the human population




	
Comparison

	
If present (e.g., in Randomized Controlled Trials (RCTs))




	
Outcome

	

	(a)

	
Changes in knowledge, attitudes, and practices in terms of prevention and control of CL




	(b)

	
Changes in the number of cases, incidence, or cure rate of CL




	(c)

	
Factors/processes acting as barriers or facilitators to the implementation of community-based interventions for CL prevention and control










	
Setting

	
Any rural/urban community setting situated in a CL-endemic country




	
Study design

	
Interventional studies (e.g., randomised, quasi-randomised, pre/post studies), observational studies (e.g., cohort, case–control), qualitative studies




	
Exclusion criteria




	

	
Interventions for a disease other than CL and muco-cutaneous leishmaniasis (e.g., visceral leishmaniasis) in human populations



	
Interventions focusing on vector or reservoir host control, drug administration, and diagnostic methods



	
Integrated interventions where results for community-based interventions cannot be extracted separately



	
Interventions conducted in a healthcare setting



	
Case reports, reviews, editorials, commentaries



	
Full-text not available (after two requests to the corresponding author)



	
Studies in a non-English-language where translation cannot be obtained
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Table 2. Characteristics of included studies.






Table 2. Characteristics of included studies.





	Author/Year
	Country/Region
	Population
	Method/Design
	Sample Size





	Reis et al. 2006
	Brazil, Minas

Gerais state
	Residents (16–36 years)
	Qualitative
	34



	Motamedi et al. 2010
	Iran, Isfahan province
	Students (middle and high school)/

Mothers, health experts, teachers, school officials, local forces, health instructors
	Pre-post intervention
	450



	Dehghani-Tafti et al. 2011
	Iran, Yazd province
	Health-related personnel
	Pre-post intervention
	74



	Kashfi et al. 2012
	Iran, Fars province
	Health workers and family members/

doctor, health staff, family,

trustworthy individuals
	Quasi-experimental
	20 health workers:

Intervention N = 10

Control N = 10

160 families:

Intervention N = 80

Control N = 80



	Hazavehei et al. 2014
	Iran, Yazd province
	Volunteer health workers/

Physicians, health care workers, family
	Quasi-experimental
	60

Intervention N = 30

Control N = 30



	Kavoosi and Shojaeizadeh 2016
	Iran, Razavi Khorasan

province
	Mothers
	Quasi-experimental
	120

Lecture group N = 40

Discussion group N = 40

Control N = 40



	Nazari et al. 2016
	Iran, Fars province
	Housewives
	Quasi-experimental
	220

Intervention N = 110

Control N = 110



	Baghianimoghadam et al. 2016
	Iran, Isfahan province
	Mothers
	Quasi-experimental
	160

Intervention N = 80

Control N = 80



	Dehghani-Tafti et al. 2017
	Iran, Khuzestan

Province
	Literate parents
	Pre-post intervention
	154



	Saghafipour et al. 2017
	Iran, Qom Province
	Students (7–9th grade)/

School administrators, teachers & students’ parents
	Quasi-experimental
	192

Intervention N = 96

Control N = 96



	Ghodsi et al. 2019
	Iran,

Razavi Khorasan

province
	Students (10–11th grade)/ Family heads, physicians, health personnel, village council, local dignitaries
	Quasi-experimental
	136

Intervention N = 68

Control N = 68



	Jeihooni et al. 2019
	Iran, Fars province,

Fasa city
	Housewives
	Quasi-experimental
	240

Intervention N = 120

Control N = 120



	Zeinali et al. 2019
	Iran, East Azerbaijan,

Khorasan Razavi and

Ilam provinces
	Volunteer health workers
	Pre-post intervention
	104

East Azerbaijan N = 41

Khorasan Razavi N = 41

Ilam N = 21
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Table 3. Description of educational interventions.






Table 3. Description of educational interventions.





	
Article

	
Activities Encompassed in the Intervention

	
Frequency/Length of Sessions




	
Lectures

	
Videos

	
Banners/Posters

	
Group Discussions

	
Demonstrations

	
Question and Answer Sessions

	
Brainstorming

	
Role Playing

	
Thematic Workshop Panels

	
Computer Training Tools

	
Pamphlets/Booklet/Manuals






	
Motamedi et al. 2010

	
✔

	

	

	
✔

	

	
✔

	

	

	

	

	

	
3 sessions (10, 45, 30 min)




	
Saghafipour et al. 2017

	

	

	

	
✔

	

	
✔

	
✔

	

	

	

	
✔

	
6 sessions of 1 h each




	
Ghodsi et al. 2019

	
✔

	
✔

	
✔

	
✔

	
✔

	
✔

	
✔

	

	

	

	

	
6 sessions of 1 h each, per 1 month




	
Dehghani-Tafti et al. 2011

	
✔

	

	

	

	

	

	

	

	

	

	
✔

	
1 session every week, for 2 months




	
Kashfi et al. 2012

	
N.D.

	




	
Hazavehei et al. 2014

	
N.D.

	
5 sessions and 1 follow-up session




	
Zeinali et al. 2019

	
✔

	

	

	

	

	

	

	

	

	
✔

	
✔

	
N.D.




	
Kavoosi and Shojaeizadeh 2016

	
✔

	

	

	
✔

	

	
✔

	

	

	

	
✔

	

	
1 session of 95 min (lecture group)

1 session of 80 min (discussion group)




	
Nazari et al. 2016

	
✔

	
✔

	
✔

	

	

	

	

	

	

	

	

	
4 sessions of 45 min each, 1 per week




	
Baghianimoghadam et al. 2016

	
✔

	

	

	
✔

	

	
✔

	

	

	

	

	
✔

	
1 session of 120 min




	
Jeihooni et al. 2019

	
✔

	
✔

	

	
✔

	

	

	

	
✔

	

	

	
✔

	
7 sessions of 50–60 min and 2 follow-up sessions with an interval of 1 month




	
Dehghani-Tafti et al. 2017

	

	
✔

	

	

	

	

	

	

	

	

	
✔

	
2 sessions




	
Reis et al. 2006

	

	

	

	

	

	

	

	

	
✔

	

	

	
2 sessions
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Table 4. Summary estimates of standardised mean difference (SMD) for the overall and subgroups studies.
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Study/Subgroup

	
Estimates (95% CI)




	
Knowledge

	
Attitudes

	
Practices






	
Combined

	
1.85 [1.23, 2.47]

	
1.36 [0.56, 2.15]

	
1.73 [0.99, 2.47]




	
Quasi-experimental studies

	
Kashfi et al. 2012

	
0.71 [0.41, 1.01]

	
0.51 [0.21, 0.80]

	
0.67 [0.37, 0.97]




	
Hazavehei et al. 2014

	
4.60 [3.61, 5.60]

	
0.68 [0.16, 1.20]

	
1.47 [0.89, 2.04]




	
Nazari et al. 2016

	
0.31 [0.04, 0.58]

	
0.51 [0.24, 0.78]

	
4.27 [3.79, 4.75]




	
Ghodsi et al. 2019

	
1.94 [1.51, 2.36]

	
0.75 [0.39, 1.11]

	
0.67 [0.31, 1.02]




	
Saghafipour et al. 2017

	
2.99 [2.57, 3.40]

	
1.09 [0.79, 1.40]

	
1.55 [1.23, 1.87]




	
Kavoosi and Shojaeizadeh 2016

	
1.84 [1.39, 2.28]

	
0.20 [−0.18, 0.58]

	
-




	
Baghianimoghadam et al. 2016

	
1.94 [1.57, 2.32]

	
0.97 [0.64, 1.30]

	
-




	
Pre-post studies

	
Zeinali et al. 2019

	
1.88 [1.55, 2.21]

	
1.51 [1.20, 1.82]

	
1.61 [1.30, 1.93]




	
Dehghani-Tafti et al. 2017

	
3.44 [3.09, 3.80]

	
5.86 [5.34, 6.37]

	
1.95 [1.68, 2.22]




	
Dehghani-Tafti et al. 2011

	
0.84 [0.51, 1.18]

	
-

	
-




	
Motamedi et al. 2010

	
0.76 [0.61, 0.90]

	
-

	
-
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Table 5. Quality appraisal of pre and post-intervention and quasi-experimental studies.






Table 5. Quality appraisal of pre and post-intervention and quasi-experimental studies.





	
STUDY

	
ITEM

	
OVERALL QUALITY




	
Study Question

	
Study Population

	
Representative Sample

	
Enrolment

	
Sample Size

	
Intervention

	
Outcomes Measurement

	
Data analysts Blinding

	
Loss of Follow-Up

	
Pre and Post Comparison

	
Multiple Measures

	
Use of Individual Data

	
Population Blinding

	
Similar Groups at Baseline

	
High Adherence to Intervention

	
Avoidance of Other Interventions

	
Pre-Specified Outcomes






	
Motamedi-2010

	
+

	
+

	
+

	
+

	
+

	
+

	
+

	
-

	
x

	
x

	
x

	
+

	

	

	

	

	

	
Fair




	
Dehghani-Tafti-2011

	
+

	
x

	
?

	
-

	
?

	
x

	
x

	
-

	
+

	
+

	
x

	
+

	

	

	

	

	

	
Poor




	
Dehghani-Tafti-2017

	
+

	
x

	
?

	
-

	
-

	
x

	
x

	
-

	
-
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