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Background

The World Health Organization (WHO) recommends that countries ensure morbidity management and disability prevention (MMDP) services are available to all lymphedema and hydrocele patients in lymphatic filariasis (LF)-endemic areas. The first step in ensuring the availability of MMDP services is to understand the number and distribution of people with lymphedema and hydrocele. We examined the burden of lymphoedema and hydrocoele using different patient estimation approaches employed in endemic districts of the Beneshangul-Gumuz and Tigray regions of Ethiopia.





Methodology/principal findings

In Approach I, trained health extension workers (HEWs) conducted the patient estimates during a door-to-door pre-mass drug administration (MDA) census. Validation of a sample of the data collected was integrated with a post-MDA coverage survey. In Approach II, trained HEWs conducted a stand-alone patient estimation, and clinical officers validated all suspected patients. In 15 districts, 753,557 individuals were surveyed. A total of 1,645 lymphedema (1:1.6 male-to-female ratio) and 517 hydrocele cases were identified. The prevalence of lymphedema and hydrocele was 40 per 10,000 in the adult population and 25 per 10,000 in the adult male population, with wide variation across districts. Validation in Approach I showed that 94% of the lymphedema cases and 77% of hydrocele cases were correctly identified by the HEWs, while 60% and 53% were correctly identified in Approach II.





Conclusion/significance

Patient estimation is important for planning, prioritization, targeting interventions, and monitoring progress in LF-endemic areas. Trained HEWs can correctly identify most cases using a standardized patient estimate job aid and questionnaire, even when cascade training is used. For the purposes of LF elimination, these results are sufficient and at a low cost per district. Ethiopia’s LF program could integrate patient estimations into MDA activities in the remaining LF-endemic districts with minimal cost and effort.
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Introduction

Lymphatic filariasis (LF) is a mosquito-borne parasitic infection targeted for elimination as a public health problem by the World Health Organization (WHO). Two key strategies are recommended by the WHO for elimination: stopping the spread of infection through large-scale annual treatment in areas where infection is present; and alleviating the suffering caused by LF-related clinical manifestations through morbidity management and disability prevention (MMDP) activities (1). Globally, 50 countries still require mass drug administration (MDA) to interrupt transmission (2). In 2019, only 58 countries reported estimates of the number of patients by implementation unit (IU) (2).

The two most common LF-related clinical manifestations are lymphedema (swelling of the leg, breast, or arm), which is estimated to affect 16.7 million people globally, and hydrocele (scrotal swelling), which affects 19.4 million men globally (3). These conditions are usually observed from puberty onwards, with increasing prevalence with age (4, 5). In many areas where bancroftian filariasis is endemic, lymphedema of the leg is more common in women than in men (6). Both lymphedema and hydrocele patients are affected by acute dermatolymphangioadenitis (ADLA), also called ‘acute attacks’, which are episodes of fever, pain, and swelling that develop due to secondary bacterial infections and lead to more severe disease (7). There is no definite diagnostic test to prove that lymphedema or hydrocele is caused by LF; instead, the WHO recommends that national LF programs ensure that MMDP services are available for anyone with lymphedema or hydrocele, regardless of the cause, in areas where LF is endemic (7). In the dossier documenting evidence of elimination of LF as a public health problem, the WHO requires data on the estimated number of patients with lymphedema and hydrocele by implementation unit (8). In Ethiopia, 83 districts require MDA for LF, and there are likely to be lymphedema and hydrocele patients in other districts as well.




Patient estimation methodologies

The first step in scaling up MMDP services is to understand the estimated number and distribution of people with lymphedema and hydrocele in order to plan and prioritize services (7, 8). Currently, there is no gold standard methodology recommended for estimating the number of patients. Instead, the WHO recommends a variety of methods, including house-to-house surveys, population-based surveys, and key informant interviews, to estimate the number of patients in each implementation unit (7).

Each methodology has its own strengths and weaknesses. Mathieu et al. found that questionnaire-based surveys underestimate morbidity prevalence compared to information collected through clinical examination due to the potential stigma around disclosing the conditions (9). Other studies have found substantial over-reporting of morbidity by key informants or community health workers after validation through clinical examination by medical doctors (10, 11). Data collected through population-based surveys, while useful in reducing costs through integration with other activities, provide point estimates of patient numbers only. National programs have found line listings from house-to-house surveys more valuable in planning services and reaching patients. This paper examines different approaches to LF patient estimation employed in endemic districts of the Beneshangul-Gumuz and Tigray regions of Ethiopia.






Methods




Study area and population

The patient estimations were conducted in 15 districts endemic to LF in the regions of Beneshangul-Gumuz (14 districts) and Tigray (1 district), Ethiopia (Figure 1). Prevalence of filarial antigenemia varied between 1% and 29% as per the LF mapping completed between 2008 and 2014. The population of these districts is estimated at 688,755 (Beneshangul-Gumuz 556,550 and Tigray 132,205). The total population in each district was targeted for inclusion in the study, including two refugee camps, Sherkole and Tongo, in Beneshangul-Gumuz. Of the 15 districts, 1 (Homosha) in Beneshangul-Gumuz is co-endemic with podoconiosis.




Figure 1 | LF patient estimate surveyed districts of Beneshangul-Gumuz and Tigray Regions, Ethiopia.







Study period

The patient estimation survey was conducted between December 2015 (Beneshangul-Gumuz) and April 2016 (Tigray) over a period of 2 weeks in each region.





Study design and sampling

Two different approaches were used to estimate the number of patients with lymphedema or hydrocele (Table 1). In Approach I, patient estimates and validation were integrated with the existing activities of the LF pre-MDA census and coverage survey, respectively. In Approach II, a standalone method was used to conduct the patient estimates and validation. In both approaches, the study used a semi-structured questionnaire-based, cross-sectional study design conducted by the HEWs in their community catchment areas or villages. The HEWs were female trained government employees recruited from the communities they served to expand access to basic health promotion, disease prevention, and selected curative health services (12). For LF, HEWs routinely provide social mobilization and census updates before mass drug administration, provide training to community drug distributors, and supervise mass drug administration. Clinical workers are health officers and/or nurses who provide training to health extension workers and supervise mass drug administration during the MDA week.


Table 1 | Snapshot of the two LF patient estimate data collection methods.







Approach I: data collection by HEWs during pre-MDA census

In 14 districts in the Beneshangul-Gumuz region, patient estimation data was integrated into ongoing LF-onchocerciasis MDA activities.




1a. Training

As part of a two-day MDA training of trainers for regional, zonal, and district NTD focal persons and health center staff, sessions were included on the need for patient estimates, case detection, clinical symptoms, lymphedema staging, lymphedema management, and patient estimate data collection tools. The survey team from the Federal Ministry of Health (FMOH), Research Triangle Institute (RTI) International, and National Podoconiosis Action Network (NaPAN) led practical training on clinical diagnosis and disease staging, using a simplified staging system, based on a modified Dreyer scale in which stage 1 ‘mild’ included slight swelling below the knee, either reversible or irreversible; stage 2 ‘moderate’ included permanent swelling with shallow folds; and stage 3 ‘severe’ included permanent swelling with skin changes, deep folds, mossy lesions, or nodules (Figure 2) (13). Acute attacks were defined as painful inflammation of the foot and/or leg with swollen lymph nodes and fever.




Figure 2 | Stages of lymphedema.



A cascade training approach was used to train HEWs in their respective districts integrated with LF/onchocerciasis MDA training.





1b. Fieldwork

Using a job aid with clinical photos, HEWs registered people with lymphedema and/or hydrocele in their respective villages over a period of 10 days through house-to-house visits integrated with the pre-MDA census. The head of the household was asked for consent and whether they had any family members with lymphedema and hydrocele. Each individual with suspected lymphedema or hydrocele completed a 10-15-minute questionnaire in the Amharic or Tigrigna language, collecting information on age, sex, occupation, onset of clinical signs, disease stage, and number of acute attacks in the past 6 months. The data collection tools were adapted from a previous LF and podoconiosis patient estimate study in Amhara and Southern Nations, Nationalities and Peoples regions, Ethiopia (13).





1c. Validation methods

While conducting a post-LF-onchocerciasis MDA coverage survey in Beneshangul-Gumuz, trained clinical personnel confirmed any cases reported by HEWs in the randomly selected villages. A survey team deployed in the randomly selected villages to perform the coverage survey while a clinical officer visited the suspected patients identified in that village during the initial patient estimation exercise to physically examine the patients to confirm the clinical diagnosis.






Approach II: data collection by HEWs during separate house-to-house survey

In one district in the Tigray region, patient estimation data was collected through a stand-alone activity.




2a. Training

The survey team from FMOH, RTI, and NaPAN conducted a one-day training for clinical workers followed by a one-day training for clinical workers and HEWs that used the same training materials as in Beneshangul-Gumuz.





2b. Fieldwork

HEWs conducted house-to-house visits in Tigray to complete the patient estimation. The head of the household was asked if any members had lymphedema or hydrocele, using the same job aids as in the first approach. HEWs filled out a lymphedema and hydrocele register and notified clinical workers if any household self-reported a patient case. Clinical workers then visited households to fill out the standard Ethiopia LF patient estimate tool and returned them to the district NTD focal person, who reviewed for completeness.





2c. Validation methods

Clinical workers validated the suspected cases reported by HEWs by visiting the respective households to physically examine suspected patients.






Data entry and analysis

Data were entered, cleaned, and analyzed using SPSS v.23.0. The overall frequency of lymphedema and hydrocele were calculated by district. Only those 15 years and older were included in the data analysis. The prevalence estimates of lymphedema and hydrocele were calculated as the ratio of the number of patients with lymphedema or hydrocele to the total adult population (male population only for hydrocele) in the surveyed districts. For Beneshengal-Gumuz, where only some patients were validated, prevalence estimates were calculated using suspected patients. For Tigray, estimates were calculated using validated patients only. Adult population denominators, i.e., those 15 years and older, were calculated from the latest 2007 national census using the annual regional total population growth rates and adult population rates for 2016 (12 districts of Beneshengal-Gumuz and 1 district of Tigray) and 2017 (2 districts of Beneshengal-Gumuz).

Descriptive statistical analysis was performed to examine the frequency distribution of the demographic and disease information included in the study. The age of patients and the number of years with lymphedema and hydrocele were presented as median and range, while all other categorical variables (sex, education, occupation, marital status, type, and stage of lymphedema) were presented as frequencies and percentages.

The association of stage of lymphedema with age, sex, education, occupation, marital status, and acute attacks of respondents was assessed using the Chi-square test for independence. This test compares two variables to determine whether their distributions are different from each other. A p-value of less than 0.05 was considered significant in the determination of the association between the variables. During statistical analysis, variables were categorized as follows. For lymphedema stage, two categories were made: mild or moderate lymphedema and severe lymphedema. For age, 15-34, 35-54, 55-74, and 74+ age groups were used. For education status, two categories were made: illiterate and literate. For occupation, the farmers were compared with all other occupation categories. For marital status, married patients were compared with other marital groups.

For Beneshangul-Gumuz data, chi-squared tests were conducted to assess the presence of an association between any reported acute attacks in lymphedema patients and stage of lymphedema, age, sex, education, occupation, and marital status, as well as between these variables and the frequency of acute attacks (using the median value to group answers in categories of <=4 and >4). The same tests were also conducted to assess the presence of association between any reported acute attacks in hydrocele patients and age, education, occupation, and marital status, as well as between the same variables and frequency of acute attacks (using median value to group answers in categories of <=3 and >3). For Tigray data, given the small number of hydrocele patients (17), analysis was done for both lymphedema and hydrocele patients together.

Suspected patients identified during the initial patient estimation and those confirmed during the validation step were compared to calculate the proportion of cases accurately identified by HEWs.






Ethical consideration

The Beneshangul-Gumuz and Tigray Regional Health Bureaus approved implementation of the study before it was conducted. Prior to data collection, verbal consent was obtained from heads of households. Only those who provided consent were registered, interviewed, and examined. Individuals identified as having lymphedema and hydrocele were provided health education, advised how to take care of their hygiene for early-stage lymphedema, and advised to visit the nearest hospital to receive healthcare for advanced-stage lymphedema and surgical services for hydrocele.





Results

A total of 168,126 households were visited and 753,557 individuals (413,068 adults) were surveyed in 15 districts; with 1,645 cases of lymphedema and 517 cases of hydrocele identified (Table 2). In Beneshangul-Gumuz, since only a portion of the patients were validated (123 adults), results include all suspected adult patients, i.e., those 15 years and older. The results do not include 90 children, 30 with lymphedema and 63 with hydrocele, originally included as suspected patients. In Tigray, since full information including age and sex was only collected on validated patients, the results include all validated adult patients. Overall, the percentage of the adult population with lymphedema was estimated at 0.4% and the percentage of the adult male population with hydrocele was estimated at 0.25%. Of the 1,645 lymphedema patients, 1,547 (94%) had lymphedema of the leg, 98 (5.96%) had arm lymphedema, and 72 (4.4%) had breast lymphedema (Table 3). The median number of years with disease for lymphedema patients was 15 years (range: 1-85), and for hydrocele patients, it was 5 years (range 0.4-60). The median age of patients was 50 years (range: 15-101) (Table 4). Overall, 52% of respondents were male. Of the 1645 lymphedema patients, 625 (38%) were male and 1,020 (62%) were female, with a male-to-female ratio of 1:1.6. The vast majority of the patients were illiterate (80.25%), most were farmers (78.70%), and the majority were married (66.05%).


Table 2 | Patient estimate results.




Table 3 | Disease information.




Table 4 | Demographic information.






Lymphedema stage

Stage of lymphedema disease was collected from 1,539 lymphedema patients, of whom 818 (53%) were identified as having mild lymphedema, 530 (34%) moderate, and 191 (12%) severe (Table 3). The proportions of male and female cases for each stage were similar, with slightly more than half of mild, moderate, and severe cases being female: 60.6%, 61.7%, and 59.2%, respectively. In Beneshangul-Gumuz, comparing those with mild or moderate lymphedema to those with severe lymphedema, a statistically significant association was only found between stage and occupation (X2 = 15.025, p=0.000). In Tigray, a statistically significant association was only found between stage and sex (X2 = 4.656, p=0.031).





Validation results




a. Approach I

During the validation process, of the 131 patients assessed, the clinical workers validated 123 (94%) had lymphedema or hydrocele (Table 5). The result showed that 113 of 118 (96%) lymphedema patients, and 10 of 13 (77%) hydrocele patients were correctly identified by HEWs. Validation was not done on stage of disease. In addition to the 123 validated patients, the validation team also identified four hydrocele patients and one lymphedema patient who were not originally registered by HEWs.


Table 5 | Results of validation of suspected cases, by approach.







b. Approach II

In the Tigray region, all suspected lymphedema and hydrocele patients were validated by the trained clinical workers after the HEWs registered the suspected patients. Among 151 lymphedema patients and 47 hydrocele patients registered by HEWs, clinical workers confirmed 90 (60%) had lymphedema and 25 (53%) had hydrocele (Table 5).






Acute attacks

From the 1,688 patients answering questions about acute attacks, 922 (55%) reported experiencing acute attacks in the 6 months prior to the survey, with 40.2% of male patients and 59.8% of female patients reporting at least one acute attack. Of the 818 patients who reported a specific number of acute attacks, the median number of acute attacks reported was four (range: 1-80).

In Beneshangul-Gumuz, there were significant associations between any reported acute attack in lymphedema patients with stages of lymphedema (X2 = 22.855, p=0) and sex (X2 = 10.796, p=0.001) (Table 6 and Supplementary Material). Furthermore, in Beneshangul-Gumuz, there were significant associations between any reported acute attack in hydrocele patients with age (X2 = 15.662, p=0.001) and education (X2 = 4.858, p=0.028). In Tigray, a statistically significant association was found with any reported acute attack in both lymphedema and hydrocele patients and occupation (X2 = 23.213, p=0).


Table 6 | Associations with any acute attacks and disease or demographic variables.








Discussion

Results from this assessment were comparable with previous patient estimates in Ethiopia and other LF-endemic countries. The present study revealed that the prevalence of lymphedema was 40 per 10,000 in the adult population, ranging from 2 to 150 per 10,000 among districts, which lies within the range of results from Malawi (17.7 per 10,000 adults) and Ghana (76.9 per 10,000 adults) (14). It is markedly lower than a study conducted in LF- and podoconiosis-endemic districts of Ethiopia (147 per 10,000 adult population) (13), which is to be expected given that only one of the districts in this study was co-endemic for podoconiosis.

The prevalence of hydrocele in this study was 25 per 10,000 in the adult male population, ranging from 5 to 103 per 10,000 among districts, which is equivalent to 13 patients per 10,000 adults. Previous studies conducted in Ethiopia, Malawi, and Ghana found a wide range of hydrocele prevalence per 10,000 adults, at 4.4, 33, and 70.5, respectively (13, 14).

This assessment found a greater burden of lymphedema cases in the female population compared to the male population, with a male-to-female ratio of 1:1.6, similar to other studies in Ethiopia, Nigeria, and India (4, 5). This study also identified 54%, 34%, and 12% of patients as having mild, moderate, and severe lymphedema, respectively. This finding is consistent with the previous Ethiopia study in 20 LF and podoconiosis co-endemic districts, which reported that 58% of patients had mild lymphedema, 34% moderate, and 9% severe (13), as well as a 2016 India study, which identified 67% of patients in early stages, 22% in moderate, and 10% in advanced stages (4). The study identified variation in the prevalence of lymphedema and hydrocele among districts of Beneshangul Gumuz regions. The highest prevalence of lymphedema, 1.5%, was observed in the Assosa district, whereas the lowest prevalence, 0.02%, was observed in the Mengae and Sharkole districts. It is unclear why there was a higher lymphedema prevalence in the Assosa district. This could be due to a higher concentration of lymphedema patients around the urban center and tertiary referral hospital, but this is speculation. The highest prevalence of hydrocele, 1.03%, was observed in the Guba district, whereas the lowest prevalence, 0.05% was observed in Kilte. The higher hydrocele prevalence in the Guba district might be related to the baseline prevalence, which was 55%.

Analysis of associations between the demographic variables and LF patients or acute attacks can provide valuable insights to program managers and/or clinical health workers to understand the impact of these variables on the disease so that health workers can provide targeted interventions such as health education, counseling, and treatment. In Beneshangul-Gumuz, the stage of lymphedema was associated with occupation. Most lymphedema patients were farmers, and the increased risk of lymphedema in farmers may be due to poor sanitation and hygiene practices and access to healthcare. Targeted interventions are needed, including health education, self-care and personal hygiene practices, and the provision of access to healthcare.

Acute attack data was difficult to parse out. The range of acute attacks was quite wide, with 3.1% of patients reporting over 10 acute attacks in the previous 6 months. There is potential that the definition of acute attack used was simplified to ‘fever’ by the HEWs and, thus, patients overreported acute attacks. When looking at associations, there was no pattern to what was significantly associated with acute attacks for lymphedema patients in Beneshangul-Gumuz, hydrocele patients in Beneshangul-Gumuz, or all patients in Tigray.

This study builds on a previous methodology used in other regions of Ethiopia by adding validation of suspected patients by clinical workers. The validation showed that the HEWs correctly identified most patients, even when cascade training was implemented. The validation result of Approach I indicated that 97% of lymphedema and 77% of hydrocele cases were correctly identified by HEWs, while Approach II indicated that 60% of lymphedema and 53% of hydrocele cases were correctly identified. The reasons for lower validation scores in Approach II are unclear but perhaps have something to do with the fact that when HEWs fill out the entire questionnaire, as in Approach I, they are more accurate in the reporting. One limitation of this study is that information on differential diagnosis of patients not correctly identified by HEWs was not collected. Not having to use clinical workers to accurately identify cases can help ease the potential burden on the health system. For the purposes of LF elimination – which requires an estimated number of patients so that national programs can plan and budget for MMDP activities – these results are sufficient and at a low cost per district. Sufficient quality data was able to be collected using Approach I, which was a third of the cost of the stand-alone survey piloted in Approach II.

In addition, we showed that integrating patient estimates into ongoing NTD activities, such as the pre-MDA census, was feasible and did not result in poorer quality estimates. However, this integration does incur an additional time burden to HEWs for taking consent, registering suspected patients, and observing lymphedema stages. Given the restrictions on funding for patient estimates in many LF-endemic countries, this is encouraging as a way forward to complete patient estimates for planning and budgeting MMDP activities. We found that a house-to-house morbidity census not only helps to identify patients at a community level but creates awareness in the health-seeking behavior of patients and their families. Anecdotal reports from the districts found that many patients and families asked during the patient interviews whether hydrocele surgery service was available in their catchment area. Clinical workers were also trained on lymphedema management so that they could immediately respond to questions from the identified patients and inform the local health system so that it could provide the necessary health services.

HEWs, female government-salaried community health workers, were involved as primary patient identifiers in their respective communities. Given their experience in health matters and the trust bestowed on them by the community, they are well positioned to identify these patients. While a potential limitation to using HEWs is the reluctance of men with hydrocele to disclose the condition to women, especially those from the same community (13), showing the job aid to family members helped in part to overcome any shyness felt by the HEWs themselves as well as patients. However, given the stigma associated with hydrocele (15), it is likely some hydrocele patients were not identified through this approach. The prevalence of hydrocele was lower than reported in other studies, and a 2016 hydrocele surgery camp in Assosa included 56 patients who only were identified when they self- referred to the camp. In order to overcome this barrier, stronger community sensitization about LF, the consequences if left untreated, and treatment availability ahead of patient identification could be useful.

One limitation of this study was a lack of statistical analysis to compare the agreement of different approaches employed during the burden assessment in the two regions. This was because, during data collection, the questionnaires were completed only for lymphedema and hydrocele cases, and this didn’t allow us to conduct an analysis of agreement between the two approaches. The other reason was that the populations were of markedly different sizes in the two approaches.

The two pillars of elimination of LF are interruption of transmission through MDA and ensuring access to MMDP services for those affected individuals. Knowing the burden of LF morbidity is the first step to ensuring quality services for lymphedema and hydrocele patients, and reporting it by implementation unit is a dossier requirement. Patient estimation is important for planning and prioritizing interventions and monitoring progress in endemic areas. In Ethiopia, as of 2019, 51% of districts requiring LF mass drug administration have conducted patient estimates. Given the results of this study, the country LF program could use LF or other MDA activities as an opportunity to integrate patient estimations into the remaining LF-endemic districts with minimal cost and effort.
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Variable Grouping B-G: B-G: Tigray: Lymphedema

Lymphedema Hydrocele and Hydrocele

Stage of lymphedema Mild vs moderate/severe

Sex Male vs female

Age 15-34, 35-54, 55-74, 74+
Education Illiterate vs literate
Occupation Farmers vs all other categories
Marital Status Married vs all other categories

* Statistically significant at < 0.05.
Blue is meant to show what is statistically significant at <0.05.
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APPROACH I: PRE- CENSUS

District Baseline # of # of # of % of total adult # of % of total male adult
antigen % HH people suspected population suspected population
visited surveyed lymphedema  with lymphedema hydrocele with hydrocele
cases cases

Assosa 1 23,887 58,584 879 1.50% 166 0.56%

Assosa 1 7,216 17,697 64 0.36% 6 0.07%
TownA

Homosha 2 6,494 15,925 8 0.05% 10 0.12%

Menge 5 12,018 29,473 6 0.02% 28 0.19%

Oda 5 16,301 39,979 16 0.04% 29 0.14%
Bildigilu

Sherkole 8 7,370 18,075 4 0.02% 17 0.19%

Agalometi 4 6,802 16,681 40 0.24% 27 0.32%

Belo 3 9,002 22,077 43 0.19% 12 0.11%
Jegonfoy

Kamashi 2 5,341 13,099 64 0.49% 17 0.26%

Sedal 29 5,374 13,181 15 0.11% 33 0.49%

Yasso 2 3,807 9,336 37 0.40% 11 0.23%

Maokomo 5 14,951 36,667 352 0.96% 64 0.34%

Dangure 17 14,930 36,616 22 0.06% 21 0.11%

Guba 55 4,586 11,246 7 0.06% 59 1.03%

APPROACH II: STAND-ALONE SURVEY

District Baseline # of # of # of % of total adult # of validated % of total male adult
antigen % HH people validated population with hydrocele population with
visited surveyed lymphedema lymphedema cases hydrocele
cases
Kilte 2 30,047 74,431 88 0.12% 17 0.05%
Awlaelo
(Tigray)

Total 168,126 413,068 1,645 0.40% 517 0.25%

A Did not require LF MDA.
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Sex (n=2118)

Male 1,098 51.84%
Female 1,020 48.16%
Age (n=2118) |
Median (range) 50 (15-101)
Educational status (n=2166)

Illiterate 1,698 80.25%
Read and write, but no formal education 159 7.51%
Some primary 193 9.12%
Some high school 57 2.69%
College or above 9 0.43%
Occupation (n=2117)

Farmer 1,666 78.70% |
Housewife 207 9.78%
Student 69 3.26%
Daily laborer 63 2.98%
Unemployed 39 1.84%
Merchant/trader 14 0.66%
Beggar 10 0.47%
Employed 9 043%
Other 40 1.89%
Marital status (n=2118)

Married 1,399 66.05%
Single 299 14.12%
Widowed 228 10.76%
Divorced 160 7.55%
Separated 32 1.51%
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Type of lymphedema (n= 1,645)

Leg 1,547 94.04%
Arm 98 5.96%
Breast 3 4.38%
Stage of lymphedema (n=1539)

Mild 818 53.15%
Moderate 530 34.44%
Severe 191 12.41%

Number of years with lymphedema (n=1,552)
Median (range) 15 (1-85)
‘ Number of years with hydrocele (n=497)

Median (range) 5 (0.4-60)
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Patient
estimate
step

Approach I:
Pre-
MDA census

Approach llI: Stand-
alone survey

per district)

Training 1-day training of Stand-alone 1-day training of clinical
clinical workers, workers followed by 1-day joint
clinical workers training of clinical workers
cascaded training of and HEWs
HEWSs during
standard 2-day LF
pre-MDA training

Who HEWSs HEWS; clinical workers

conducted

fieldwork

Household/ All households (HH) All HH visited; HEWSs registered

patient visited; HEWs any suspected HH members and

sampling completed the patient informed clinical workers to
methodology  estimate tool complete the patient estimate tool.
for all HH members
with suspected
lymphedema
or hydrocele.

Tools used HEWSs completed the Using the Ethiopia LF Program
Ethiopia LF Program household register for lymphedema
standard patient and hydrocele, HEWs noted
estimate tool, which households with any members self-
collects information reporting swelling in the extremities,
on: breast, and scrotum. HEW's showed
O Demographics head of HH job aids with photos of
O Type of clinical different stages of lymphedema
condition and hydrocele.

O Severity of
condition

O Acute attack
episodes

HEWSs showed head
of HH job aids with
photos of different
stages of lymphedema
and hydrocele.

Validation Post-MDA coverage O Clinical workers visited HH where

Methods survey was HEWSs had noted that HH members
used to validate the had self-reported symptoms to
data in randomly examine and validate cases
selected villages in 12 O Clinical workers completed the
districts. Ethiopia LF Program standard
O In the randomly patient estimate tool
selected villages,
clinical workers
conducted physical
examinations of
suspected hydrocele
and lymphedema
patients found in the
HEW door-to-
door survey

Type of Line listing of partially | Line listing of validated lymphedema

data validated lymphedema | and hydrocele patients

obtained and hydrocele patients

‘Where this Beneshangul-Gumuz Tigray (1 district)

approach (14 districts)

was used

Cost 3,943 USD 9,095 USD

(Average

cost
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