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Abstract 
Background: Chronic kidney disease (CKD) is increasingly prevalent worldwide. Several 

low and middle income countries, including Nicaragua, are particularly affected by CKD 

of unknown etiology (CKDu). CKDu disproportionately affects young people who lack 

traditional risk factors for CKD, and it may be due to heat stress, environmental 

exposures, nephrotoxic medications, or genetic conditions. The purpose of this study is 

to define the prevalence of CKD, awareness of CKD diagnosis among those affected, 

and determine risk factors for CKD from traditional risk factors and CKDu in Nicaragua. 

 Methods:  Surveys and testing of urine and serum for CKD markers were performed in 

participants 15-59 years old in households of the León municipality in northwest 

Nicaragua. Surveys included questions on demographics, health behaviors, occupation, 

and medical history. Those with CKD were subdivided into CKD with traditional risk 

factors and suspected CKDu. Statistical analyses include proportions, non-parametric 

comparison tests, and multinomial logistic regression models. 

 Results: CKD prevalence in 1795 study participants is 8.6%, and awareness of CKD 

among those affected was low (22%). Of those with CKD, 30% were suspected to have 

CKDu, which was associated with male sex, decreased socioeconomic status, water 

source of a river or well, agricultural occupation, lower body mass index, and smoking. 

Use of nephrotoxic medications and family history of CKD were associated with CKD 

from traditional risk factors. 

Conclusions: CKD from both traditional risk factors and CKDu is a significant burden in 

this region. Our study supports some previous hypotheses of CKDu etiology and 

emphasizes the importance of CKD screening. 
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1. Introduction 
Noncommunicable diseases (NCDs) have overtaken communicable diseases as 

the leading cause of death in low and middle income countries (LMICs).1 NCDs cause 

86% of premature deaths in LMICs and 74% of all deaths worldwide.1 NCDs affect both 

individuals through significant morbidity and financial insecurity as well as societies 

through stunting economic development and burdening strained health systems.1–3 In 

response to this global crisis, the United Nations declared a Sustainable Development 

Goal of reducing premature mortality from NCDs by one-third by 2030.4 

1.1 Chronic kidney disease (CKD) 

One important NCD that is increasingly prevalent is chronic kidney disease 

(CKD).5 CKD is defined as decreased kidney function (glomerular filtration rate less than 

60 ml/min/1.73 m2) or evidence of kidney damage (i.e. in urine, imaging studies, or 

biopsy) for at least 3 months (Table 1).6 In 2019, CKD was the 18th cause of mortality 

worldwide, but it is expected to become the fifth leading cause of mortality by the year 

2040.7,8 The global prevalence of CKD is 9.1%, representing a 29% increase between 

1990 and 2017, and mortality from CKD increased by 41% over the same time period.5  

CKD can both directly lead to mortality and is also a key determinant of health outcomes 

for those with other NCDs, such as cardiovascular disease.9 CKD is a strong 

independent predictor of mortality; persons living with moderately reduced kidney 

function have 1.6 times the risk of death compared to those with normal kidney 

function.10 In addition, CKD burdens health systems, particularly if CKD progresses to 

end stage kidney disease (ESKD), which requires lifelong dialysis or kidney transplant 

for patients to survive.9 These markedly expensive services and the loss of productivity 

from patients with ESKD are particularly burdensome to LMICs.9 The cost, mortality, and 
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morbidity of ESKD highlight the importance of prevention of incident CKD and CKD 

progression to ESKD.   

Table 1: Definition of Chronic Kidney Disease (CKD) based on Kidney Disease: 
Improving Global Outcomes (KDIGO) criteria 

Definition of chronic kidney disease (CKD): 

Either one, or both, of the following two criteria for at least three months: 

1. Glomerular filtration rate < 60 ml/min/1.73 m2 

2. Markers of kidney damage (one or more of the following): 

• Albuminuria (albumin creatinine ratio ≥ 30 mg/g) 

• Urinary sediment abnormality 

• Electrolyte or other abnormality due to tubular disorder 

• Abnormalities on histology of a kidney biopsy 

• Structural abnormalities detected on imaging 

• History of a kidney transplant 

 

Prevention requires increased awareness of CKD among patients and providers. 

In general, patient awareness of their own CKD is low, with only 26% of patients with 

moderate or severe CKD reporting awareness of their disease in a meta-analysis of 

studies done in high income countries.11 Prevention also requires addressing the 

underlying cause of CKD, which vary across the globe. In all high and middle-income 

countries, diabetes and hypertension are the leading causes of CKD.12 While the 

traditional CKD risk factors of diabetes and hypertension also cause CKD in low income 

countries, it is more common to have CKD from unknown causes.12 CKD from unknown 

causes can occur as geographically localized epidemics in LMICs, which is an 

increasingly recognized phenomenon over the past 30 years.12 As shown in Figure 1, 
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these heavily affected areas are largely in Southeast Asia and Central America.13,14 The 

effects of this disease is disastrous. For example, in Nicaragua mortality from CKD is 9 

times higher compared to the United States, and it is rising dramatically -- increasing by 

approximately 18% per year.15  

 
Figure 1: Global presence of CKD of Unknown Etiology (CKDu). Red represents 
CKDu hotspots (areas with high prevalence of CKDu) while orange represents other 
areas where CKDu has been reported. Figure taken from Priyadarshani et al 2022.14  

1.2 Chronic kidney disease of unknown etiology (CKDu) 

While the underlying cause of CKD in these populations is unknown, there are 

many unifying features which led to the description of a new kidney disease with several 

names including CKD of unknown etiology (CKDu) and also known as CKD from non-

traditional causes, Mesoamerican nephropathy, and chronic tubular interstitial nephritis 

of agricultural communities.13,16,17 Whatever name is used, this kidney disease is 

characterized by urine without blood and none to minimal protein, and kidney biopsy 

pathology that shows damage to the tubules and interstitum.13,16,17 CKDu affects young 

people without traditional causes for kidney disease such as diabetes or hypertension.16 
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It is most prevalent in adult males, although adult females and children are also 

affected.13,18,19 The features of CKDu compared to CKD from traditional causes are 

included in Table 2.  

No consensus has been reached on the underlying cause of CKDu, and the 

cause is likely multifactorial.20 Leading hypotheses include agrichemical toxicity, heat 

stress, recurrent dehydration, uric acid disorders, medication toxicities, heavy metal 

exposures, genetic conditions, and infectious agents (Table 2).17,20 Agricultural work has 

repeatedly been shown as a risk factor which has prompted many investigations 

surrounding agrichemical exposures and heat stress.20 Exposure to pesticides and other 

agrichemicals is known to cause acute kidney injury in high doses, but is less clear if 

lower, daily doses can lead to chronic kidney disease.21 Agrichemical exposure as a 

cause for CKDu are supported by studies in animal models and some retrospective 

observational studies, although the results are inconsistent.18,22,23 Heat stress and 

dehydration have also been implicated given the location of the CKDu epidemics in very 

hot regions with increasing temperatures from global warming.24 Agricultural workers 

perform physically demanding tasks with lack of shade and insufficient access to potable 

water, which can precipitate heat stroke and acute kidney injury - both of which may lead 

to CKD.24–27 One study in El Salvadorian sugarcane workers highlights this potential; 

workers had a decrease in kidney function during a single shift.28 While most agree that 

heat may contribute to disease, heat as the sole cause of CKDu appears inconsistent 

with the focal geographic distribution of the disease including its absence in some of the 

hottest areas of the globe.23,29 Related to the previous hypothesis, another proposed 

etiology of CKDu is a uric acid disorder.30 During heat stress and dehydration, uric acid 

is released into the circulation and urine becomes more acidic, which promotes the 

formation of urinary uric acid crystals that could injure kidney tubules and lead to CKD.30 
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This process could be amplified by rehydrating with fructose-laden beverages, such as 

soda.31 Uric acid crystals could cause “chistata”, a very common symptom in endemic 

regions, consisting of pain and burning during urination associated with lower abdominal 

and back pain..30 It is usual practice in this region to treat “chistata” with nephrotoxic 

medications.32,33 

Use of nephrotoxic medications is another possible etiology for CKDu. Non-

steroidal anti-inflammatory drugs (NSAIDs), diuretics, and antibiotics are available 

without prescription in endemic regions and are frequently prescribed by providers.13,33 

In retrospective epidemiologic studies, NSAID use has been inconsistently associated 

with CKDu.18 In support of a multifactorial etiology, these medications are particularly 

harmful to the kidney in the setting of dehydration.32,34 Exposure to heavy metals in soil 

and well water have also been proposed as an etiology for CKDu. Some metals, such as 

cadmium, lead, and arsenic have been established to cause kidney disease at high 

levels, but in endemic regions the levels of heavy metals in drinking water and in human 

urine are usually within the recommended ranges or reference intervals 

respectively.23,35–37 It is possible that a combination of heavy metals and agrichemicals 

have a cumulative effect that is worse than each component’s level in isolation.38 Finally, 

CKDu could be due to an infectious etiology such as leptospirosis, hantavirus, or 

malaria, and a few studies have identified association between CKDu and previous 

infection with these organisms.39–41 
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Table 2: Comparison between chronic kidney disease from traditional causes and 
chronic kidney disease from unknown etiology (CKDu) 

 CKD from traditional causes CKDu 

Affected 
population 

Older people with diabetes or 
hypertension 

Young people living in tropical 
climates 

Risk factors 
Poorly controlled and 

longstanding diabetes or 
hypertension 

Male sex, agricultural work, 
strenuous labor 

Symptoms None until late-stage disease None until late-stage disease 

Clinical signs Proteinuria, decreased 
glomerular filtration rate 

No or trace proteinuria, 
decreased glomerular filtration 

rate 

Biopsy findings Predominantly glomerular and 
vascular damage 

Predominantly tubular and 
interstitial damage 

Causes Diabetes or hypertension 

Unknown, but possibly 
agrichemical exposure, heat 
stress, recurrent dehydration, 
genetic condition, nephrotoxic 

medications, heavy metal 
exposure, or infection 

Prevention 
Treatment and prevention of 

underlying diabetes or 
hypertension 

Unknown, avoidance of etiologic 
agent once identified 

Treatment 
Medications to slow 

progression of disease. 
Dialysis or transplantation in 

end stage disease 

Unknown. Dialysis or 
transplantation in end stage 

disease 

 

While the cause of CKDu has been challenging to identify, it has also been 

challenging to estimate its prevalence. This is due to several factors including 1) difficulty 

in diagnosis, especially in late-stage CKD where clues for the underlying cause of 

disease are lacking, and 2) lack of a CKDu registry or large-scale community-based 

studies in endemic areas. Most studies use limited clinical data to estimate prevalence of 

CKDu in specific agricultural workplaces or small communities leading to limited 
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generalizability.18,42 Lebov et al conducted a population-based study on CKD prevalence 

and risk factors in León municipality in northwest Nicaragua, which is endemic for 

CKDu.43 They identified a CKD prevalence of 14% in males and 6% in females.43 The 

following risk factors were associated with CKD: agricultural work, rural zone, lower 

education level, hypertension, older age, and higher levels of water consumption.43 We 

performed this study in the same municipality of León, Nicaragua four years later with 

the addition of urine studies and further risk factor assessment.  

1.3 Study purpose 

The purposes of this study are to estimate both the prevalence of CKD in the 

municipality of León, Nicaragua and CKD awareness among those with disease. CKD 

prevalence data will be compared to the previous study performed in the same 

municipality. We will compare characteristics and exposures among those without CKD, 

those with CKD from traditional causes, and those with CKD without traditional causes 

who are suspected to have CKDu. We aim to estimate the prevalence of CKDu and 

explore possible risk factors for CKDu.  

  



 

8  

2. Methods 

2.1 Setting 

León is the name of a city, municipality, and department in northwest Nicaragua 

(Figure 2). The city of León is the second largest city in the country after the capital, 

Managua. The municipality of León is in the area surrounding the city and had a 

population of approximately 204,000 people at time of this study.44,45 About 80% of the 

population live in urban areas.45 The area is an important hub for agriculture and industry 

and houses the Universidad Nacional Autónoma de Nicaragua, León. This university has 

an associated public hospital, and the public health system has three main health 

centers and many health posts located throughout the municipality in addition to many 

private clinics.46 The climate is tropical with an average temperature of 28 ̊C (82 ̊ F).47 

The area has been the site for many CKDu studies.33,43,48–51 

  

Figure 2: Location of study site. (Left) Map of Nicaragua with departments. The study 
site is in the department of León in northwest Nicaragua. (Right) Municipalities within the 
department of León. The study site is in the municipality of León. 
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2.2  Participants 

This study was done using the León Health and Demographic Surveillance 

system, which was established in 1993 to depict a representative sample of León 

municipality residents.52 This was done by randomly selecting pre-defined geographical 

clusters with probability proportional to the number of inhabitants in each cluster.52 The 

clusters include both rural and urban zones. For this study, households were randomly 

selected from the León Health and Demographic Surveillance system proportional to the 

population of each neighborhood. Within members of each household, numbers were 

assigned to eligible participants and one number was randomly chosen to participate. 

Data were collected by visiting households on weekends from May to August 2014 by 

staff of the Center of Research in Demographics and Health and Center of Research in 

Health, Work, and the Environment (CISTA based on its name in Spanish) and with 

participation of medical students from Universidad Nacional Autónoma de Nicaragua, 

León. If no one was available to participate in the pre-selected house, the next closest 

house was chosen. A coding system was used to label each specific household. In order 

to evaluate for CKDu, which commonly affects adolescents to middle-aged people, the 

study population was restricted to ages 15 to 59 years old. Due to the focus of this study 

on kidney disease, study participants who did not have a serum creatinine sample 

collected were excluded from analysis. However, participants who did not provide a 

urine sample were still included in the analysis. 

2.3 Procedures 

A standardized questionnaire was used to collect sociodemographic data, 

occupational history, social history, health habits, medical history, and family medical 

history (appendix). The Spanish questionnaire was validated prior to use with a pilot test 
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with 70 participants that were not included in the study. Weight was measured with a 

digital scale, calibrated daily, and height with a measuring rod. Blood pressure was 

measured with a digital sphygmomanometer (Microlife).  

Blood samples were collected and marked with the code for the specific 

household. They were centrifuged and serum was stored in freezers for no longer than 7 

days until specimens were processed by national laboratory of Nicaraguan Ministry of 

Health (MINSA). Duplicate analyses were performed on each sample to assure the 

quality of the results.  If discrepant values occurred, both samples were reanalyzed, and 

if the discrepancy persisted, quality control and calibration occurred and then the 

samples were reanalyzed. Serum creatinine. which was measured using Cobas Integra 

400 (Roche Diagnostics) automated equipment, using the Jaffe compensated method. 

Blood urea nitrogen (BUN) and uric acid were measured by using the enzymatic 

colorimetric method. For serum creatinine, BUN, and uric acid measurements, every day 

an interlaboratory control was performed on the automated equipment according to its 

own reference values, and in addition, each set of samples shipped to the MINSA lab 

included at least 2 spiked samples. 

Participants were provided instructions on how to collect urine samples with 

minimal contamination. Samples in sterile containers underwent dipstick testing 

(COMBUR 10 Test M) immediately on-site and interpreted by study personnel. Dipstick 

results include specific gravity, pH, leukocyte esterase, nitrites, protein, glucose, 

ketones, urobilinogen, bilirubin, and blood. Of note, the only protein detected on dipstick 

is albumin, which is used in the definition of CKD (albuminuria of ≥ 30 mg/g).6 Dipstick 

results correspond to albumin creatinine ratios: negative result equal to < 30 mg/g, trace 

equal to 30 – 300 mg/g, and positive equal to > 300 mg/g.6  
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This study was approved by the ethics committee of the medical sciences at the 

Universidad Nacional Autónoma de Nicaragua, León (appendix). Data was willingly 

shared by Dr. Marvin Gonzalez, who was the principal investigator in the original study. 

Approval for secondary analysis of the de-identified dataset was approved by the Duke 

University Institutional Review Board (Pro00112339, appendix). Informed consent was 

obtained from each participant (appendix). Codes were used to identify samples and 

questionnaires instead of identifying information. At the time of this secondary analysis, 

the document linking identifying information to these codes has been destroyed. Each 

participant in the study was provided the results of their urine and blood tests. Those 

with abnormal results were routed to the local medical services provided by MINSA, an 

institution with which prior arrangements had been made for the care of study 

participants. 

2.4 Variable definitions 

2.4.1 Socioeconomic level 

Household income data was self-reported by the participant and divided by the 

appropriate period of time and reported number of individuals in the household to 

calculate the daily per capita income. Based on the World Bank’s Development 

Research group, the classification of socioeconomic level was based on the daily per 

capita income, calculated in United States dollars ($) in 2005.53 Categories include 

extremely poor ( < $1.25), poor ($1.25 - $2.00), and not poor (≥ $2.01).53 

2.4.2 Agricultural work history 

Work history data from the questionnaire includes the name and tasks performed 

for current and all past occupations. All occupation names and tasks performed were 

compared to the United Nations’ International Standard Industrial Classification of All 
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Economic Activities to determine if they matched the occupations related to crop 

production, animal production, forestry, or support of these services.54 Any occupations 

that were unclear by AKS were discussed with MG to make final determination. Data 

were also collected on the survey on the tasks performed by each occupation. This was 

reviewed in detail for a subgroup of females who worked in agriculture and described in 

proportions. The amount of time working each occupation was rounded to the nearest 

year. The total years working in any agricultural occupation were added for cumulative 

years working in agriculture.  

2.4.3 Medication use 

The use of non-steroidal anti-inflammatory drugs (NSAIDs) and diuretics were 

queried in the questionnaire. NSAID or diuretic use was considered positive if the 

participant indicated that they have used these medications for more than one 

consecutive week. The time period was not further specified on the questionnaire. 

2.4.4 CKD stages 

  CKD is divided into stages based on the estimated glomerular filtration rate 

(eGFR) based on Kidney Disease: Improving Global Outcomes (KDIGO) criteria.6 Of 

note, Stage 1 and 2 are not considered CKD if there are no other markers of kidney 

damage. For this analysis, stage 1 and 2 were represented by stating there was 

proteinuria with eGFR > 60 ml/min/1.73 m2. 

• Stage 1: eGFR ≥ 90 ml/min/1.73 m2  

• Stage 2: eGFR 60 – 89 ml/min/1.73 m2 

• Stage 3: eGFR 30 – 59 ml/min/1.73 m2 

• Stage 4: eGFR 15 - 29 ml/min/1.73 m2 

• Stage 5: eGFR ≤ 15 ml/min/1.73 m2 
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2.4.5 CKD awareness 

The questionnaire contained a section on past medical history, which listed 

common medical conditions that could be indicated with a check or an X in addition to a 

blank space to describe other conditions (appendix). CKD was included on this list. A 

participant was considered to have awareness of their CKD if they indicated a personal 

history of CKD on this questionnaire.  

2.4.6 Case definitions and justification:  

The following case definitions were used for the purpose of this analysis and are 

illustrated in Figure 3. 

a. No CKD: Study participants with an eGFR ≥ 90 ml/min/1.73m2 and dipstick negative 

proteinuria and hemoglobinuria. Based on guidelines, the eGFR required for CKD 

diagnosis is <60 ml/min/1.73m2 (Table 1), however, given that this categorization was 

based on one serum creatinine value as opposed to multiple value across a three-

month time frame, a higher cutoff was chosen to decrease the potential for 

misclassification.  

b. CKD with traditional risk factors: Study participants with proteinuria (greater than 

trace) or an eGFR ≤ 60 ml/min/1.73m2 who have one or more of the following 

characteristics: 

• Reported history of hypertension 

• Reported history of diabetes or hyperglycemia 

• Reported history of kidney stones 

• Reported taking medication for high blood pressure 

• Glucosuria on urine dipstick or hyperglycemia (>200 mg/dL) on non-fasting 

serum glucose test 
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c. Suspected CKDu: Study participants with eGFR ≤ 60 ml/min/1.73m2 who meet the 

following criteria: 

• No proteinuria greater than trace levels on urine dipstick 

• No hemoglobinuria on urine dipstick 

• No reported history of hypertension, diabetes, or hyperglycemia 

• No reported history of kidney stones 

• No glucosuria or hyperglycemia (>200 mg/dL) on non-fasting serum glucose test 

• No reported history of urologic, hematologic disease, genetic or hereditary kidney 

disease, or autoimmune disease 

 

This classification was based on the clinical case definition of CKDu by Pan 

American Health Organization (PAHO).55 PAHO’s case definition includes both males 

and females between the ages of 2 and 59 with diagnosis of CKD defined by the KDIGO 

guidelines (Table 1) who do not have the following exclusion criteria: diabetes with end-

organ damage, hypertension at a severe level or with end-organ damage, urologic 

pathology (which includes kidney stones), primary glomerulopathy, hematologic disease, 

genetic kidney disease, autoimmune disease, repeated exposure to contrast media, or 

repeated exposure to phosphate containing products. The definition also excludes those 

with hematuria or significant proteinuria since these suggest a different underlying 

primary cause of kidney disease.  For our study, we classified participants as having 

suspected CKDu by matching the PAHO criteria as closely as possible with the available 

information. Since no information on end-organ damage from diabetes or hypertension 

were available for our analysis, self-reporting one of these diseases was considered 

sufficient to exclude them from the CKDu suspected classification.  

d. Indeterminant CKD 
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For the purpose of comparison between groups that clearly have impaired kidney 

function and those that do not, certain subpopulations were excluded from the 

comparison analysis. This includes the following groups: those with eGFR ≥ 90 

ml/min/1.73m2 with trace proteinuria or hemoglobinuria, and those with eGFR between 

60 and 90 ml/min/1.73m2  without proteinuria. 

2.5 Analysis 

A database was created at the original study site using SPSS. This de-identified 

database was imported into R software for analysis. Author AKS performed a secondary 

analysis of previously collected data. 

2.5.1  Estimated glomerular filtration rate (eGFR)  

eGFR was calculated using the CKD Epidemiology Collaboration 2021 (CKD-EPI 

2021 equation). The equation requires the input of serum creatinine, age, and sex.56 

Unlike previous versions, this equation does not use the factor of race in calculation of 

eGFR.56 This equation has not been validated in a Central American population.17 

2.5.2 Prevalence of CKD and CKD awareness 

A CKD diagnosis for this study was defined as having findings consistent with 

KDIGO criteria for CKD based on a single blood and urine sample. Therefore, all those 

with eGFR < 60 ml/min/1.73 m2  and/or proteinuria (greater than trace) are considered 

cases of CKD for the prevalence estimation. The total number of those with CKD was 

divided by the total number of study participants with eGFR data available. The 

prevalence of CKD awareness is the number of CKD cases who indicated a personal 

history of CKD divided by the total number of CKD cases. 
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2.5.3 Comparison between groups without CKD, with CKD from traditional causes, 
and suspected CKDu 

Continuous variables are described in medians and quartiles while categorical 

variables are described in proportions. Proportions were calculated excluding 

participants with missing data for that particular covariate. Covariates are compared 

between the three previously defined groups. Nonparametric tests were used due to 

small sample size. Continuous variables were compared with Kruskal Wallis test and 

categorical variables are compared with Fisher’s Exact test. Significance values were set 

at α = 0.05. Certain variables were analyzed seperately for males and females. 

Multinomial logistic regression was used to evaluate the odds ratio (and 95% 

confidence intervals) of the outcome CKD, categorized into three predefined groups (no 

CKD, CKD with traditional causes, suspected CKDu). The “No CKD” group was used as 

the reference group. Two models were evaluated based on the following parameters. 

Model 1 included demographic variables that have been associated previously 

with CKD: sex, age, and socioeconomic status. Female sex was used as the referent 

group, and socioeconomic status was based on the improvement in one level (i.e. from 

“extremely poor” to “poor”). The odds ratio for age is calculated in the model as a per-

year increase, but it was exponentiated to report the odds ratio for a 10-year increase in 

age.  

For Model 2, variables associated with kidney disease were added that had a 

prevalence > 15% in the study population and are not markers of kidney disease (i.e. 

eGFR, uric acid). If covariates were strongly associated with other variables considered, 

then one variable with the smaller p-value was chosen. Covariates in Model 1 were 

forced into the model. The additional covariables were then added individually to Model 

1 and evaluated. Those with a p-value < 0.05 in this analysis were then included in a full 
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model and this model was reduced by backward elimination. The final model included 

the prioritized variables and other covariables significant at p < 0.05. A variance inflation 

factor was calculated in the full model to ensure no significant multicollinearity.  
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3. Results 
Total population demographics are included in Table 3 and complete 

characteristics are included in supplemental tables 1-3.  

Table 3: Total study population demographics. 

 

1. Socioeconomic level based on the World Bank’s Development Research group. 
Abbreviations: IQR: interquartile range 

 

Numbers of participants and their classification is illustrated in Figure 3. A total of 

1944 participants were recruited for the study, and 149 were excluded due to lack of 

eGFR measurements. There were 351 participants who were categorized as 

indeterminant for CKD and were not included in the subsequent comparison analyses.  

Demographics Total study population (N =1944) 

Sex  
Male 774 (40%) 
Female 1170 (60%) 

Median age, years (IQR) 35 (25-47) 
Age categories  

<20 years old 229 (12%) 
20-39 years old 939 (48%) 
40-59 years old 776 (40%) 

Socioeconomic level1  
Extremely poor 641 (33%) 
Poor 497 (26%) 
Not poor 788 (41%) 

Zone  
Rural 619 (34.5%) 
Urban 1176 (65.5%) 

Illiterate 136 (7%) 
Last grade level completed, median (IQR) 9 (6-12) 
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Figure 3: Study participant classification and sample sizes.  
Footnotes: eGFR units are ml/min/1.73m2. 1. Proteinuria is considered levels greater 
than trace on urine dipstick. 2. Other conditions include taking blood pressure 
medication, glucosuria, hyperglycemia, or known history of urologic, hematologic 
disease, genetic or hereditary kidney disease, or autoimmune disease. 
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3.1 Prevalence of CKD and CKD awareness 

The prevalence of CKD was 8.6% in the overall population (Table 4). Males had 

a prevalence twice that of females (12.5% vs. 6.1%). Stage 3 kidney disease was most 

common (46%). A substantial proportion (30%) had CKD based on proteinuria alone. 

Stages 4 and 5 disease were less common (16% and 8% respectively). There was a 

much higher proportion of males with Stage 4 and 5 CKD than females. Of those with 

CKD, less than one quarter (22%) were aware of their disease based on self-reported 

CKD when surveyed on their medical history. Awareness of CKD diagnosis increased 

with stage of kidney disease. However, 4 participants with stage 5 and 18 with stage 4 

disease did not report a history of CKD. Of the 155 participants with CKD, 109 (70%) 

had traditional risk factors for disease (diabetes, hypertension, kidney stone, or other 

conditions) or proteinuria (greater than trace levels) and were classified as “CKD with 

traditional risk factors”, while 46 (30%) lacked these risk factors and proteinuria and 

were classified as “suspected CKDu” (Figure 3).  
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Table 4: Prevalence of CKD and CKD awareness 

 Overall, n (%) Males, n (%) Females, n (%) 

Study population 1795 714 (39.8%) 1081 (60.2%) 

Prevalence of CKD 155 (8.6%) 89 (12.5%) 66 (6.1%) 

Population with CKD    

Stage of CKD     

Proteinuria with eGFR 
> 60 ml/min/1.73m2 

47 (30.3%) 18 (20.2%) 29 (43.9%) 

Stage 3 71 (45.8%) 39 (43.8%) 32 (48.5%) 

Stage 4 25 (16.1%) 21 (23.6%) 4 (6.1%) 

Stage 5 12 (7.7%) 11 (12.4%) 1 (1.5%) 

Self-reported history of CKD  
(CKD Awareness) 

   

All Stages 34 (21.9%) 22 (24.7%) 12 (18.2%) 
Proteinuria with eGFR 
> 60 ml/min/1.73m2 

3 (6.4%) 1 (5.6%) 2 (6.9%) 

Stage 3 16 (22.5%) 7 (17.9%) 9 (28.1%) 
Stage 4 7 (28%) 6 (28.6%) 1 (25%) 
Stage 5 8 (66.7%) 8 (72.7%) 0 

 

3.2  Comparison of characteristics among groups with no CKD, CKD 
with traditional risk factors, and suspected CKDu 

3.2.1 Demographics 

 The groups differed significantly in most demographic variables (Table 5). There 

was a higher proportion of males in both the traditional CKD group (51%) and suspected 

CKDu group (72%) compared to the group without CKD (40%) (p <0.001). The group 

without CKD was younger than both CKD groups (median age 33 compared to 47 years, 

p<0.001). Both CKD groups had higher proportions of their population classified as 

extremely poor or poor compared to the no CKD group (p=0.032). Literacy and 

education level were lower in the CKD groups with an illiteracy rate of 24% in the CKDu 

group compared to 12% in the traditional CKD group and 6% in the no CKD group 
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(p<0.001). There were relatively more participants living in rural zones in the CKDu 

group (52% compared to approximately 34% in the other groups), and this finding 

borders on significance (p=0.054). Water source also differed between groups with 46% 

in the CKDu group obtaining water from a river or well compared to 27% in traditional 

CKD group, and 19% in the no CKD group (p<0.001). Of note, water source of a river or 

well was associated with living in a rural zone (55%) compared to an urban zone (1.5%) 

(p< 0.001). Of the 292 wells, 113 (39%) were reported to be close to agricultural fields 

and 141 (48%) undergo chlorination treatment. Neither of these factors significantly 

differed between CKD groups (p = 0.92 for well close to agricultural fields, p = 0.85 for 

chlorination). There was a higher proportion of participants using latrines (as opposed to 

an indoor toilet) in the suspected CKDu group (p = 0.026).  

3.2.2 Health behaviors 

 Water intake was higher in the suspected CKDu group compared to others (3 

liters vs 2 liters daily) (Table 5). History of smoking was lowest in the no CKD group 

(22%), slightly higher in the CKD with traditional risk factors group (27%), and highest in 

the suspected CKDu group (37%) (p=0.043). Median time smoking also increased 

across these groups (8 years, 22 years, and 24 years respectively, p<0.001). Daily soda 

intake, current energy drink use, current alcohol use, and lifetime history of drug use did 

not differ between groups. At least 80% of participants report never or only occasionally 

exercising, and this did not differ significantly between groups (p=0.18). Eating fruits, 

vegetables, or salads was also rare with approximately 60% of the no CKD and 

traditional CKD and only 39% in the suspected CKDu group eating these foods at least 

twice a week (p=0.02). Use of non-steroidal anti-inflammatory drugs (NSAIDs) was 
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highest in the traditional CKD group (38% vs. 26% in other groups, p=0.049) and diuretic 

use was highest in this group as well (12% vs. 4% in other groups, p=0.002).  

3.2.3 Medical history 

As anticipated, a significantly higher proportion of participants in the CKD with 

traditional risk factor group reported taking blood pressure medication, and/or a history 

of hypertension, diabetes, and kidney stones (Table 5). Arthritis was more common in 

the traditional CKD (25%) and suspected CKDu groups (17%) compared to the no CKD 

group (8%) (p<0.001). Urinary tract infections (UTIs) were also more common in the 

CKD groups (approximately 60% compared to 49% in the no CKD group) (p=0.033). 

Those with a history of UTIs had a median of one infection in the past year. Notably, 

41% of males in the study population had a history of UTIs. There was no significant 

difference in history of malaria between groups (p=0.19). Family history of CKD was 

highest in the CKD with traditional risk factors group (41%), lower (28%) in the 

suspected CKDu group, and lowest (24%) in the no CKD group. 
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Table 5: Comparison of demographics, health behaviors, and medical history by 
CKD category (no CKD, CKD with traditional risk factors, and suspected CKDu) 

Characteristics No CKD 
(n=1289) 

CKD with 
traditional 

risk factors 
(n=109) 

Suspected 
CKDu group 

(n= 46) 
P value 

 

Demographics     

Sex    <0.001* 
Male 513 (39.8%) 56 (51.4%) 33 (71.7%)  
Female 776 (60.2%) 53 (48.6%) 13 (28.2%)  

Age, median (IQR) 33 (23-43) 47 (35-54) 47 (36-55) <0.001* 
Age categories     

<20 years old 185 (14.6%) 4 (3.7%) 0  
20-39 years old 549 (42.6%) 35 (31.2%) 17 (37.0%)  
40-59 years old 403 (31.3%) 71 (65.1%) 29 (63.0%)  

Socioeconomic level1    0.032* 
Extremely poor 421 (33.0%) 48 (43.1%) 20 (45.5%)  
Poor 328 (25.7%) 30 (27.5%) 12 (27.3%)  
Not poor 527 (41.3%) 32 (29.4%) 12 (27.3%)  

Illiterate 75 (5.8%) 13 (11.8%) 11 (23.9%) <0.001* 
Highest grade level 
completed, median (IQR)2 

9 (6-12) 6 (4-11) 6 (4-9) <0.001* 

Zone    0.054 
Rural 447 (34.7%) 37 (33.9%) 24 (52.2%)  
Urban 842 (65.3%) 72 (66.1%) 22 (47.8%)  

Water source3    <0.001* 
River/well 242 (18.8%) 29 (26.6%) 21 (45.7%)  
Public water 
system 

1043 (80.8%) 81 (73.4%) 25 (54.3%)  

Latrine or no facility for 
sanitation4 

477 (38.2%) 38 (35.5%) 22 (50%) 0.026* 

Health behaviors     

Reported daily water intake 
(L) (median) 

2 (1-3) 2 (1-4) 3 (2-4) 0.003* 

Reported daily soda intake 
(L) (median) 

0.25 (0-0.5) 0 (0 – 0.5) 0 (0-0.5) 0.123 

Drank energy drinks 
yesterday 

66 (5.1%) 6 (5.5%) 2 (4.3%) 0.957 

Drank alcohol yesterday 80 (6.2%) 3 (2.8%) 6 (13.0%) 0.135 
Ever smokers 285 (22.1%) 29 (26.6%) 17 (37.0%) 0.043* 

Median time 
smoking (y) 

8 (3-19) 22 (8-34) 24 (19-35) <0.001* 

Ever consumed drugs  121 (9.4%) 13 (11.9%)  5  (10.9%) 0.580 
Exercise ≥ 2 times weekly5 256 (19.9%) 14 (12.8%) 7 (15.2%) 0.181 
Eat fruits, vegetables, or 
salads ≥ 2 times weekly6 

769 (59.9%) 65 (60.2%) 18 (39.1%) 0.021* 
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Medical history     

NSAID use7 346 (26.8%) 41 (38.0%) 12 (26.1%) 0.049* 
Diuretic use8 49 (3.8%) 13 (12.1%) 2 (4.3%) 0.002* 
Takes blood pressure 
medication9 

100 (7.8%) 47 (43.9%) 0 <0.001* 

Personal medical history10     
Hypertension 142 (11.0%) 53 (48.6%) 0 <0.001*  
Diabetes 52 (4.0%) 22 (20.2%) 0 <0.001*   
Kidney stones 67 (5.2%) 18 (16.5%) 0 <0.001*  
Arthritis 106 (8.2%) 27 (24.8%) 8 (17.4%) <0.001* 
Malaria 128 (9.9%) 15 (13.8%) 7 (15.2%) 0.195 
Urinary tract 
infection 

631 (49.0%) 66 (60.6%) 27 (58.7%) 0.033* 

Family history of CKD11 312 (24.2%) 45 (41.3%) 13 (28.3%) <0.001* 
 
Footnotes: All percentages calculated from non-missing data. 
1. 15 participants missing socioeconomic level (13 in no CKD, 2 in suspected CKDu)  
2. 92 participants missing grade level (69 in no CKD, 14 in traditional CKD, 9 in suspected CKDu)  
3. 4 participants in the No CKD group had water sources that did not fit into these categories 
4. 16 participants missing sanitation data (11 in no CKD, 3 in traditional CKD, 2 in suspected 
CKDu) 
5. 6 participants missing exercise data (5 in no CKD, 1 in traditional CKD) 
6. 7 participants missing intake data (6 in no CKD, 1 in traditional CKD) 
7. 4 participants missing NSAID data (3 in no CKD, 1 in traditional CKD) 
8. 9 participants missing diuretic data (7 in no CKD, 2 in traditional CKD) 
9. 10 participants missing blood pressure medication data (8 in no CKD, 2 in traditional CKD) 
10. There were 3 or less participants missing data for each of the following conditions. All were 
missing from the no CKD group except 1 participant missing a history of malaria in the traditional 
CKD group. 
11. 2 participants missing family history data (2in the no CKD) 

 

3.2.4 Occupations 

The study population had a wide variety of occupations (Table 6). Homemaker 

was the most common reported occupation in the no CKD group (25%) and traditional 

CKD group (27%) compared to 15% in the suspected CKDu group. The suspected 

CKDu group had the highest proportion (33%) currently working in agriculture compared 

to 11% in the CKD with traditional factors, and 7% in the no CKD group (p<0.001). A 

history of working in agriculture was present in 52% of the CKDu group, 26% in the 

traditional CKD group, and 18% in the no CKD group (p<0.001). When stratified by sex, 

there were significantly more males with a history of agricultural work in the suspected 
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CKDu group (64%) and traditional CKD group (45%) compared to the no CKD group 

(30%) (p<0.001). For females, a higher proportion in the suspected CKDu group had a 

history of agricultural work (23% compared to 10% in no CKD and 6% in traditional CKD 

group), but this difference was not significant (p=0.141). Of the total 82 females who had 

a history of working in agriculture, 54 (66%) had a history of performing tasks that 

included cutting crops or wood, with the majority of these (34) cutting cotton. Other tasks 

that females performed commonly were seeding and weeding. 

Those who worked in agriculture worked a median of 19.5 years in the CKDu 

group, 13 years in the CKD with traditional risk factors, and 10 years in the no CKD 

group (p=0.03). There was no significant difference between groups when comparing 

history of fainting, which could be due to hypotension from dehydration, or experiencing 

heat exhaustion at work (p=0.17 for both). Male and female agricultural workers had 

similar proportions of those who had experienced heat exhaustion (37% and 33% 

respectively, p = 0.58). 
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Table 6: Occupation-related information by CKD category 

Occupation-related 
information 

No CKD 
(n=1289) 

CKD with 
traditional risk 
factors (n=109) 

Suspected 
CKDu group (n= 
46) 

P value 

Current occupational 
category1 

    

Homemaker 318 (24.7%) 29 (26.6%) 7 (15.2%)  
Student 184 (14.3%) 4 (3.7%) 0  
Commerce 167 (13.0%) 16 (14.7%) 6 (13.0%)  
Office workers 
(professionals) 

108 (8.4%) 8 (7.3%) 2 (4.3%)  

Unemployed 64 (5.0%) 10 (9.2%) 6 (13.0%)  
Industry workers 67 (5.2%) 4 (3.7%) 2 (4.3%)  
Business, hotels, or 
restaurants personnel 

59 (4.5%) 7 (6.4%) 0  

Mechanical work, 
metalwork, electricity, or 
painting 

31 (2.4%) 5 (4.6%) 4 (8.7%)  

Agricultural occupation     
Current occupation in 
agriculture2 

86 (6.67%) 12 (11.0%) 15 (32.6%) <0.001* 

Lifetime history of ever 
working in agriculture 

228 (17.7%) 28 (25.7%) 24 (52.2%) <0.001* 

Males 152 (66.7%) 25 (89.3%) 21 (87.5%) <0.001* 

Females 76 (33.3%) 3 (10.7%) 3 (12.5%) 0.141 
If yes, years 
worked in 
agriculture, 
median (IQR) 

10 (5-20) 13 (9-31) 19.5 (8-30.5) 0.027* 

Occupational health 
events 

    

History of fainting at work 136 (10.6%) 18 (16.5%) 5 (10.9%) 0.167 
History of heat exhaustion 445 (34.5%) 45 (41.3%) 12 (26.1%) 0.174 

Footnotes: 1. All occupational categories that had less than 5% of all groups are not shown. This 
includes: domestic workers, construction or carpentry workers, police or security personnel, self-employed 
manual labor, transportation, “other” occupation, retired or on pension 
2. Of those with a current occupation in agriculture, all were male except 4 females in the no CKD group. 
 

3.2.5 Health assessment 

Systolic and diastolic blood pressure was significantly higher in the groups with 

CKD (p=0.011 and p=0.009 respectively). The median BMI was highest in the traditional 

CKD group (28), was similar (27) in the no CKD group, and lowest in the suspected 

CKDu group (24) (p=0.04). There was a high prevalence overweight, obese, or 
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extremely obese individuals in all groups (63% in the no CKD group, 69% in the 

traditional CKD group, and 43% in the CKDu group).  

Serum uric acid healthy reference range differs between males (3.7 – 8.0 mg/dL) 

and females (2.7 – 6.1 mg/dL). In both sexes, the CKDu group had the highest uric acid 

with the median being above the reference range (9.2 mg/dL in males, 6.5 mg/dL in 

females) (p <0.001). Higher uric acid in the CKDu group could be partly due to more 

severe CKD, however, when results were stratified by CKD stage, uric acid was still 

higher in the CKDu group, although the difference was not significant (Supplemental 

Figures 1-2). As expected, serum BUN and creatinine were elevated in the CKD groups 

compared to those without CKD. Notably, the suspected CKDu group had more severe 

CKD with a median eGFR of 36 ml/min/1.73 m2 compared to 53 ml/min/1.73 m2 in the 

traditional CKD group (p<0.001). There were also a higher proportion of CKD stage 4 

and 5 in the suspected CKDu group (28% and 11%) compared to the traditional CKD 

group (11% and 6%).  

There were also differences in urinary findings including more positivity for 

leukocyte esterase, nitrites, glucose, and ketones in the traditional CKD group. Over half 

(55%) of the participants with traditional CKD had proteinuria. There is missing data for 

proteinuria in 307 of the participants (21% of the population used in the group 

comparison analysis). High thirst and dysuria (“chistata”) did not differ between groups. 

Cramps were reported significantly more in both CKD groups than those without CKD 

(approximately 34% compared to 19%, p<0.001). Dark urine was more commonly 

reported in those with CKD from traditional causes (35%) than the no CKD group (28%) 

and was least common in the CKDu group (13%) (p=0.02). 
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Table 7: Health assessment including measurements and current symptoms by 
CKD category 

Health assessment 
No CKD 
(n=1289) 

CKD with 
traditional risk 
factors (n=109) 

Suspected 
CKDu group (n= 
46) 

P value 
 

Measurements 
    

Systolic blood pressure, 
median(IQR)1 

120 (110 – 
130) 

123 (111 – 
137) 

123 (117 – 138) 0.011* 

Diastolic blood pressure, 
median(IQR)2 

74 (68-81) 79 (70-88) 80 (69 – 86) 0.009* 

Body mass index (BMI), 
median(IQR)2 

27 (23-31) 28 (24-31) 24 (22-28) 0.042* 

BMI categories    0.125 
Underweight 
(<18.5) 

46 (3.6%) 3 (2.8%) 1 (2.2%)  

Normal (18.5 – 
24.5) 

427 (33.4%) 31 (28.4%) 25 (54.3%)  

Overweight (25-30) 442 (34.6%) 40 (36.7%) 12 (26.1%)  
Obese (30-34.5) or 
extremely obese 
(>35) 

363 (28.4%) 35 (32.1%) 8 (17.8%)  

Serum uric acid (mg/dL), 
median (IQR) 

    

Males 5.40 (4.60 – 
6.23) 

7.31 (5.89-
8.54) 

9.20 (7.28 – 9.90) <0.001* 

Females 4.08 (3.47 – 
4.18) 

5.15 (4.08 – 
6.64) 

6.54 (5.87 – 9.06) <0.001* 

 Serum BUN (mg/dL), 
median(IQR)3 

8.4 (6.8 – 10.3) 14.9 (9.2 – 
24.3) 

19.8 (15.3-26.2) <0.001* 

Serum Creatinine (mg/dL), 
median(IQR) 

0.67 (0.58- 
0.78) 

1.38 (0.72 – 
2.07) 

2.10 (1.65-3.02) <0.001* 

eGFR (ml/min/1.73 m2), 
median(IQR) 

120 (110-129) 53 (37-108) 36 (24-50) <0.001* 

CKD Stages    <0.001* 
Proteinuria with 
eGFR > 60 

0 47 (43.1%) 0  

Stage 3 0 43 (39.4%) 28 (60.9%)  
Stage 4 0 12 (11.1%) 13 (28.3%)  
Stage 5 0 7 (6.4%) 5 (10.9%)  

Urine dipstick results     
Positive leukocyte 
esterase  

144 (14.3%) 25 (25.2%) 7 (17.5%) 0.015* 

Positive blood4 0  13 (11.9%) 0 <0.001* 
Positive nitrites5 44 (4.3%) 10 (9.8%) 1 (2.5%) 0.04482* 
Proteinuria6    <0.001* 

None 993 (100%) 39 (37.1%) 31 (77.5%)  
Trace 0 8 (7.6%) 9 (22.5%)  
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Positive 0 58 (55.2%) 0  

Current symptoms 
    

High thirst 676 (52.4%) 60 (55.0%) 25 (54.3%) 0.851 
Dysuria (chistata) 351 (27.2%) 29 (26.6%) 8 (17.4%) 0.363 
Dark urine 356 (27.6%) 38 (34.9%) 6 (13.0%) 0.018* 
Cramps 241 (18.7%) 37 (33.9%) 16 (34.8%) <0.001* 

Footnotes: All percentages calculated from non-missing data. 
1. 10 participants missing systolic blood pressure (10 in no CKD) 
2. 11 participants missing diastolic blood pressure (11 in no CKD) 
3. 2 participants missing BUN (2 in no CKD) 
4. 290 participants missing hemoglobinuria data (276 in no CKD, 8 in the traditional CKD, 6 in 

suspected CKDu). Hemoglobinuria with a normal eGFR was placed in the indeterminant 
group that was not used in this analysis 

5. 281 participants missing nitrites data (267 in no CKD, 8 in traditional CKD, 6 in suspected 
CKDu) 

6. 307 participants missing proteinuria (296 in no CKD, 5 in traditional CKD, 6 in suspected 
CKDu) 

 

3.2.6  Multinomial logistic regression model 

The odds ratios (OR) and 95% confidence intervals (CI) for CKD with traditional 

risk factors and suspected CKDu compared to the reference group without CKD is 

shown in Table 8. Model 1 is adjusted for sex, age, and socioeconomic status. In this 

model, male sex has an odds ratio of 2.09 (CI 1.39-3.16) for traditional CKD and 5.40 (CI 

2.71-10.76) for the suspected CKDu group. Older age is also associated with CKD with 

each 10-year increase having double the odds for traditional CKD (OR 2.08 (CI 1.74 – 

2.48)) and CKDu (OR 2.18 (CI 1.66 – 2.85). Improvement in one level of socioeconomic 

status decreased the odds of CKD by approximately 30% (OR for traditional CKD 0.70 

(CI 0.55-0.89), and suspected CKDu 0.64 (CI 0.44-0.92)). 

We arrived at a six-variable Model 2 that included the covariates in Model 1 (sex, 

age, socioeconomic status), plus BMI (as a continuous variable), water source (river/well 

or public water system), and family history of CKD (yes/no) (Table 8). The data is shown 

graphically in Figure 4. In Model 2, male sex had an ratio of 2.04 for the traditional CKD 

group, and an odd ratio of 4.18 (CI 2.06 – 8.46) for suspected CKDu. A one unit increase 
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in BMI is associated with an 8% less odds of developing CKDu (OR 0.92 (CI 0.85-0.98)), 

while BMI was not significantly associated with CKD from traditional causes (0.98 (0.94-

1.02)). Having a water source of a well or river as opposed to a public water system has 

an odds ratio of 3.16 (CI 1.63-6.11) for suspected CKDu, and of 1.49 (CI 0.92-2.41) for 

traditional CKD. Finally, a family history of CKD had 2.07 higher odds of traditional CKD 

(CI 1.36-3.15), but it was not found to be statistically significant in the suspected CKDu 

group (OR 1.32 (CI 0.66-2.65)). 

Table 8: Multinomial logistic regression model for CKD with traditional risk factors 
and suspected CKDu 

Independent Variable Odds Ratio (95% Confidence Interval) Compared to 
those without CKD 

 CKD with traditional 
risk factors 

Suspected CKDu 

Model 1   
Male sex 2.09 (1.39 – 3.16) 5.40 (2.71 – 10.76) 
Age (10 year increase) 2.08 (1.74 – 2.48) 2.18 (1.66 – 2.85) 
Improvement in 1 level of 
socioeconomic status 

0.71 (0.56 – 0.90) 0.64 (0.44 – 0.92) 

Model 2   
Male sex 2.04 (1.34 – 3.11) 4.18 (2.06 – 8.46) 
Age (10 year increase) 2.14 (1.78 – 2.58) 2.43 (1.84 – 3.22) 
Improvement in 1 level of 
socioeconomic status 

0.76 (0.59 – 0.97) 0.77 (0.52 – 1.13) 

BMI (per unit increase) 0.98 (0.94 – 1.02) 0.92 (0.85 – 0.98) 
Well/River water source1 1.52 (0.94 – 2.47) 3.17 (1.64 – 6.14) 
Family History of CKD 2.11 (1.39 – 3.22) 1.33 (0.67 – 2.66) 

Footnote: 1. Compared to public water system 
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Figure 4: Odds ratios and 95% confidence intervals for the multinomial 
logistic regression model 2 for CKD with traditional risk factors and 
suspected CKDu.  
The reference group is those with no CKD. Higher SES (socioeconomic status) 
represents a change in one classification of SES per previously defined criteria 
(poor to not poor, or extremely poor to poor). Well/river water source is compared 
to a public water system.  
Abbreviations: CKD: chronic kidney disease. CKDu: Chronic kidney disease of 
unknown etiology. SES: socioeconomic status. BMI: body mass index.  
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4. Discussion 

4.1 Prevalence of CKD 

This study identified a prevalence of 8.6% and multiple risk factors associated 

with CKD in this population in Northwest Nicaragua. 

4.1.1 Comparison of CKD prevalence with other populations 

Lebov et al identified a CKD prevalence of 7.5% in the same area with data 

collected 3 years prior to our study.43 There were important differences in study design, 

namely, our study was restricted to age 15-59 years old, and we included urinary 

abnormalities for diagnosis of CKD. It would be expected that the younger age group in 

our study would have a lower prevalence of CKD, however, many study participants 

were classified as having CKD based on urine findings alone. The prevalence of eGFR 

<60 mEq/ml/1.73m2 for ages 20-39 years in our study and ages 18-39 in Lebov et al was 

equal at 3%. For ages 40-59 years, the prevalence of eGFR < 60 mEq/ml/1.72m2 was 

11% in our study compared to 14% in Lebov et al.43 Both studies showed at least double 

the prevalence in males compared to females. Our results are generally consistent with 

a previous study done in the same municipality. 

When comparing young age groups, the prevalence of CKD in this area of 

Nicaragua is at least 3 times higher than in the U.S. based on the National Health and 

Nutritional Examination Survey (NHANES) population.57 Prevalence of eGFR < 60 

mEq/ml/1.73 m2  in ages 20-39 is 3.1% in this population compared to 0.3% in NHANES. 

In ages 40-59 years, prevalence was 11.4% in this population and 3.3% in NHANES.  
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4.2 CKD Awareness 

A low proportion (22%) of study participants with CKD were aware of their 

disease. This is an issue worldwide, including in the U.S., where CKD awareness is 

similar (28%). Patient knowledge of their CKD diagnosis is essential so they can seek 

care for their disease and avoid substances that would cause further kidney damage. 

Knowledge of CKD diagnosis is the first step to empower patients to advocate for 

themselves to employers, the health system, and government institutions. This is crucial 

in this population experiencing health inequity due to low socioeconomic status and 

possible lack of occupational opportunities. The rise in CKD cases in workers of certain 

agriculture businesses has led to advocacy for workers’ rights and forced 

implementation of safer working conditions including more work breaks, shade, and 

provision of potable water.58  

4.3 Analysis of variables among groups with no CKD, CKD from 
traditional risk factors, and suspected CKDu 

For those with CKD in our study, 70% had traditional risk factors and 30% had 

suspected CKDu. This suggests that this region has two different pathways leading to a 

CKD crisis: both the rise in traditional risk factors, such as diabetes and hypertension, 

and CKDu. For each pathway, it is key to determine risk factors, implement preventative 

programs, and provide early intervention to prevent the devastating mortality and 

morbidity caused by CKD. 

4.3.1 Demographics 

We found the prevalence of CKD was twice as common in males (12.5%) than 

females (6.1%). This differs from worldwide trends in both LMICs and high-income 

countries where females usually have a higher prevalence of CKD.59 We showed that 
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male sex had 5 times the odds of having suspected CKDu and 2 times the odds of 

having CKD with traditional risk factors. This is consistent with most studies on CKDu in 

Central America, which report a predominance in males.18,60 However, many of these 

studies were focused on agricultural workers, most of whom are males. Our population-

based study provides further insight that males are more heavily affected than females, 

and this discrepancy is driven by males without traditional CKD risk factors who have 

suspected CKDu. 

Some hypothesize that CKDu could be from exposure to heavy metals or 

agrichemicals in drinking water.35,61 Even when adjusted for multiple factors, including 

socioeconomic status, we found a water source of a river or well was associated with a 

remarkable 3 times higher odds of suspected CKDu.  We found no association of 

agricultural fields reported near the water source and CKDu, although this is an 

imprecise marker of agrichemical contamination. Participants using wells most 

commonly did not perform any water treatment or used chlorine, neither of which would 

protect against heavy metal or agrichemical contamination.  

4.3.2 Health behaviors  

 Water intake was significantly higher in the suspected CKDu group. This 

established association could be due to tubular injury that causes decreased urine 

concentrating ability leading to increased free water losses.43,62 However, the CKDu 

group did not have a significant difference in urine specific gravity or in reporting a 

symptom of high thirst. Alternatively, water intake could be a marker of more strenuous 

labor or heat exposure.43,62 

 Soda and energy drink intake were not higher in those with CKD, so these 

findings do not support the hypothesis that CKDu is caused by repeated episodes of 
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dehydration followed by hydration with fructose-containing beverages. Certain forms of 

kidney disease have been associated with drug use, and unregulated alcohol 

consumption has been associated with CKDu, but this artisanal alcohol has been 

prohibited in Nicaragua due to a methanol poisoning outbreak in 2006.62,63 We found that 

history of drug use and current alcohol use are low overall, and they did not differ 

between groups.  

4.3.3 Medical history 

 Self-reported arthritis was significantly higher in the CKD groups. CKD and 

arthritis are present in conditions such as vasculitis, however, this is an unlikely cause of 

the association since these disorders are rare and hemoglobinuria was rare. It is more 

likely due to the association of older age with both conditions. Malaria infection has 

previously been hypothesized as part of the cause of CKDu, but we did not find an 

association.41  

A history of UTIs was associated with CKD, which could be due to nephrotoxic 

medications used to treat UTI or urinary uric acid crystals leading to “chistata” and UTI 

diagnosis. Both UTI history and current “chistata” are surprisingly common in this 

population and warrant further investigation, but we did not show a clear association with 

suspected CKDu.  

NSAID use was highest in the traditional CKD group, while the CKDu group had 

similar NSAID use as the no CKD group.  Diuretic use was also highest in the traditional 

CKD group, which could be due to comorbid hypertension in this population. The 

suspected CKDu group only had 2 participants who reported a week of consecutive 

diuretic use. This fails to support the hypothesis that NSIAD and diuretics could be a 

factor leading to CKDu. 
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Family history was associated with 2 times the odds of traditional CKD but did 

not affect the odds of CKDu, which does not necessarily support the hypothesis that 

CKDu is a genetic disease. However, this is very difficult to examine directly since 

families share many of the same exposures (drinking water source, socioeconomic 

status, etc).  

4.3.4 Occupation history 

Consistent with previous studies, we showed suspected CKDu was strongly 

associated with agricultural occupation but is not universally present in those with 

disease.18,62 Almost half of the suspected CKDu group has never worked in agriculture. 

We found a significantly higher proportion of males (but not females) with a history of 

agricultural work in the suspected CKDu group. When adjusted for sex, age, and 

socioeconomic status, the association of CKDu with agricultural work was no longer 

significant. This suggests an association of disease with both male sex and agricultural 

work, which could be due to a biologic susceptibility to an exposure or could be due to 

differing tasks performed within the agriculture industry. Examination of the tasks listed 

for agricultural occupations showed over half of women had a history of tasks 

considered heavy manual labor, such as cutting cotton, and females and males had 

similar proportions who experienced heat exhaustion, suggesting that physical demand 

and heat stress may not be driving the difference between sexes. We have no 

information on occupational exposure to agrichemicals, which could differ between 

sexes due to different tasks, crops, or individual practices (such as wearing personal 

protective equipment).   
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4.3.5 Health assessment 

 CKD can lead to hypertension, and both CKD groups had slightly higher blood 

pressures than the no CKD group.64 The recommended systolic blood pressure for those 

with CKD is less than 120 mmHg, and both groups had a median blood pressure close 

to goal at 123 mmHg.65 Despite no diagnosed hypertension in the suspected CKDu 

group, the median blood pressure was the same as the traditional CKD group, which 

indicates that hypertension is generally well-controlled with medication in this population.  

 It is unusual that BMI was not significantly higher in those with CKD with 

traditional risk factors compared to the population without CKD. Both of these groups 

have median BMIs categorized as overweight. This emphasizes the global phenomenon 

in LMICs where access to inexpensive, processed, high-calorie foods has led to obesity 

and metabolic syndromes.66 Lower BMI was associated with the suspected CKDu group, 

which is likely related to exclusion of those with diabetes and hypertension -- both 

conditions associated with obesity. It could also represent a difference in activity level 

and diet. The median BMI of the suspected CKDu group is within the normal range. 

 Uric acid increases in CKD due to decreased clearance, but it has also been 

hypothesized as a cause of CKDu. Uric acid was higher in the suspected CKDu group 

compared to the traditional CKD group even when results were stratified by CKD stage 

and sex, although these differences were not statistically significant (Supplemental 

Figure 1-2).  

There were more markers of UTI (leukocyte esterase and nitrites) in those with 

traditional CKD, which could be due to more diabetes, a major UTI risk factor, in this 

group. Despite the differences in dipstick results, “chistata” did not differ between 

groups, supporting previous studies’ findings that it is not a reliable marker of UTI. 
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The CKDu group had more severe disease coupled with low awareness of their 

CKD diagnosis. This is consistent with the phenomenon that CKDu tends to be 

diagnosed late when there is less time for intervention and preparation for dialysis. This 

is another reason why CKD screening and counseling is needed even in the absence of 

traditional risk factors.  

4.4 Study strengths and limitations 

 Our study is one of few population-based analysis of CKD in areas endemic for 

CKDu. The large number of participants were selected based on a surveillance system 

so they are representative of the municipality population. The dual assessment of urine 

and serum is a notable strength. The surveys included many important exposures and 

lifetime occupational history, including tasks performed for each job. The separation of 

CKD cases into traditional causes and CKDu allowed for a more specific analysis of risk 

factors for two different pathways of disease. 

One of the marked limitations of our study, and of many others performed in this 

region, is the single timepoint collection of kidney disease markers when a clinical 

diagnosis of CKD requires abnormalities to persist for at least 3 months. This could 

result in misclassification of CKD in participants who were experiencing an acute kidney 

injury. A large portion of the study population that did not undergo urine testing and 

could have been misclassified by using eGFR alone to determine if CKD was present. In 

addition, there is no eGFR equation that has been validated in the Nicaraguan 

population.  

We relied on self-report for all data, including determining the presence of 

traditional risk factors. We attempted to decrease risk of misclassification by including 

those that reported taking blood pressure medications, or if they had glucosuria or 
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hyperglycemia in the traditional risk factor group. Review of medical charts or specific 

testing (i.e. hemoglobin A1c), was not performed to identify traditional risk factors. 

Furthermore, no medical work-up was performed to determine the cause of CKD (i.e. 

ultrasound, kidney biopsy). It was assumed that all those with traditional risk factors who 

had CKD developed CKD due to these risk factors, when they could have CKDu or CKD 

from a different cause. Hypertension, in particular, can be both a cause and an effect of 

kidney disease, so classifying it as a traditional risk factor may have led to 

misclassification of some CKDu cases into the traditional CKD group. We utilized a 

survey of medical history to determine if they were aware of their CKD diagnosis. The 

results may have been different if the question was verbally asked to the participant or if 

other words were used (“weak kidneys”, “kidney failure”, ect).  

For associations that were identified, the cross-sectional design of our study 

prevents any conclusions about the temporality between exposures and outcomes. 

Finally, the sample sizes for the individual CKD groups were small (109 and 46 

participants), which limits the power and generalizability of our results.  

4.5 Implications for policy and practice 

Guidelines currently only recommend CKD screening in persons with 

hypertension, diabetes, cardiovascular disease, and other high-risk individuals or 

populations based on comorbidities, environmental exposures, or genetic risk factors.67 

Therefore, in most countries, including Nicaragua, testing for CKD is dependent on a 

healthcare worker’s determination that the patient is at risk. However, we showed 30% 

of participants with CKD lacked traditional risk factors. A targeted screening approach is 

not sufficient to identify CKD in this population. From the magnitude of mortality from 

CKD in Nicaragua and the high prevalence of CKD identified in population-based 
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studies, screenings of the entire population in certain municipalities and departments 

should be considered. While this is challenging due to resource limitations, it would allow 

earlier intervention, which could eventually lead to healthcare system savings. It would 

also establish a surveillance system to monitor the prevalence and incidence of CKD. 

Guidelines recommend dual assessment of eGFR and albuminuria for CKD screening, 

which is supported by our finding that 30% of those with CKD have eGFR > 60 

ml/min/1.73m2 and albuminuria.67 

Of note, due to the rising prevalence of CKD in the region, some agriculture, 

mining, and construction employers require pre-employment health screenings, and they 

do not hire those with an abnormal serum creatinine level. For those who are hired in the 

agricultural sector, halfway through the harvest a second level is checked and those with 

an abnormal creatinine level are fired. These fired workers who need healthcare to 

prevent progression of CKD are ineligible for healthcare provided through the social 

security system, and they have the added challenge in obtaining healthcare through the 

public system. Unemployment leads to devastating economic impacts for the workers’ 

families, including children entering the workforce (instead of continuing their education) 

to provide for their family. This emphasizes that the effects of CKDu extend far beyond 

the medical complications. To prevent this disease and support those affected, the 

assistance of multiple sectors including education, government, human rights, and 

community development groups is needed.  

We identified a low prevalence of CKD awareness (22%), which could be due to 

issues with screening or due to poor healthcare provider communication. In the U.S., 

healthcare providers report challenges in educating their patients on CKD at the patient, 

provider, and health care system levels, and these barriers likely exist in Nicaragua as 
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well.68 More efforts should be taken to support healthcare providers in counseling their 

patients on the diagnosis of CKD, preventive measures against disease progression, 

and their risk of ESKD. Population-level health education could also be considered, 

particularly in high-risk areas such as Nicaragua. 

4.6 Implications for future research 

The predilection of CKDu in males has been repeatedly shown. We found that 

women who have similar agricultural occupations did not exhibit higher rates of CKDu, 

suggesting males could have a biologic susceptibility to disease. Further studies, 

including animal models, are needed to explore physiologic differences between male 

and female kidneys. While agricultural occupation was associated with CKDu, it was not 

universally present, so exposures that are common in agricultural workers but also 

present in the community at-large should be further investigated. One such possibility 

includes drinking water source. Due to the strong association with river or well water with 

suspected CKDu cases, we recommend analysis of drinking water for toxicity. We 

identified smoking as a risk factor CKDu, which has also been found in in Guatemala 

and Sri Lanka.69,70 This association may be missed in some survey-based studies as 

smoking was found to be underreported in a group at risk for CKDu in Guatemala.71 

More work is needed to identify exposure to smoking and its potential role in 

development of CKDu. Finally, our findings support that the pathophysiology of CKDu is 

linked to higher uricemia than CKD from other causes. Longitudinal studies are needed 

to determine if hyperuricemia is a mechanism of disease for CKDu and investigate uric 

acid lowering therapies in this population. 
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5. Conclusions 
 CKD has an alarmingly high prevalence of 8.6% in the municipality of León, 

Nicaragua in those less than 60 years old, and only 22% of those affected are aware of 

their disease. Of those with CKD, approximately one-third lack traditional risk factors for 

disease and may have CKDu. We found that the odds of suspected CKDu compared to 

no CKD was 5 times higher for males and 3 times higher for those with a water source of 

a well or river. Older age, decreasing socioeconomic status, lower BMI, smoking, and 

agricultural occupation were also associated with CKDu. Diuretic use, NSAID use, and 

family history of CKD were more associated with CKD from traditional factors than 

CKDu. This study shows the sizable burden of CKD from both traditional risk factors and 

CKDu in this region and emphasizes the importance of CKD screening. Future research 

should focus on identifying the cause of CKDu in order to implement strategies to 

prevent disease. 

  



 

44  

Appendix 

Supplemental Tables 
Supplemental Table 1: Study Population Characteristics 

Characteristics 
Total study population (N 
=1944) 

Demographics  

Sex  
Male 774 (40%) 
Female 1170 (60%) 

Median age, years (IQR) 35 (25-47) 
Age categories  

<20 years old 229 (12%) 
20-39 years old 939 (48%) 
40-59 years old 776 (40%) 

Socioeconomic level  
Extremely poor 641 (33%) 
Poor 497 (26%) 
Not poor 788 (41%) 

Zone  
Rural 619 (34.5%) 
Urban 1176 (65.5%) 

Illiterate 136 (7%) 
Last grade level completed, median (IQR) 9 (6-12) 
Water source  

River or well 383 (20%) 
Other 7 (0.4%) 
Indoor plumbing 1554 (80%) 

Health behaviors  

Reported daily water intake (L), median (IQR)  2 (1-3) 
Reported daily soda intake (L), median (IQR) 0.2 (0-0.5) 
Drank energy drinks yesterday 97 (5%) 
Drank alcohol yesterday 124 (6%) 
History of smoking 441 (23%) 

Time smoking (y), median (IQR) 11 (4-24) 
History of drug use 180 (9%) 
Exercise  

Never or occasionally 1571 (81%) 
2 or more times per week 366 (19%) 

Frequency of eating fruits, vegetables, or salads   
Never or occasionally 792 (41%) 
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2-5x per week 821 (42%) 
Every day 316 (16%) 

Medical history  

NSAID use  553 (29%) 
Diuretic use 92 (5%) 
Take blood pressure medication 225 (12%) 
Personal medical history  

Hypertension 294 (15%) 
Diabetes 113 (6%) 
Self-reported obesity 190 (10%) 
Kidney stones 128 (7%) 
Arthritis 214(11%)) 
Malaria 202(10%) 
CKD 95 (5%) 
Urinary tract infections 995 (51%) 

If yes, number of infections in past 
year, median (IQR) 

1 (1-2) 

Family medical history  
Hypertension 1133 (58%) 
Diabetes 735 (38%) 
Obesity 389 (20%) 
Kidney stones 423 (22%) 
Arthritis 807 (42%) 
CKD 499 (26%) 
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Supplemental Table 2: Occupation-related information for the study population 

Occupation-related information Total study population 
(N =1944) 

Current occupation category  

Homemaker 490 (25%) 
Commerce 264 (14%) 
Student 230 (12%) 
Professionals and office workers 164 (8%) 
Agriculture or farming 142 (7%) 
Unemployed 109 (6%) 
Industry workers 98 (5%) 
Business, hotels, or restaurants personnel 89 (5%) 
Domestic worker 87 (4%) 
Construction or carpentry workers 65 (3%) 
Police or security personnel 54 (3%) 
Mechanical work, metalwork, electricity, or painting 49 (3%) 
Self-employed manual worker 41 (2%) 
Transportation 31 (2%) 
Other occupation 23 (1%) 
Retired 8 (0.4%) 

Agricultural work history  

Lifetime history of ever working in agriculture 368 (19%) 
If yes, median years working in agriculture (IQR) 10 (5-22) 

Occupational health events  

History of fainting at work 213 (11%) 
If yes, number of times, median(IQR) 1 (1-2) 

History of heat exhaustion 671 (35%) 
If yes, number of times, median (IQR) 2 (1-3) 
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Supplemental Table 3: Health assessment of total study population including 
measurements and current symptoms  

Health assessment Total study population (N 
=1944) 

Measurements, median (IQR)  

Systolic blood pressure (mmHg) 120 (110-131) 
Diastolic blood pressure (mmHg) 75 (68-81) 
Body Mass Index (kg/m2)  27 (23-31) 

Underweight (<18.5)  71 (3.7%) 
Normal (18.5 – 24.5) 616 (32%) 
Overweight (25-30) 648 (34%) 
Obese (30-34.5) or extremely obese (>35) 572 (29%) 

Serum glucose (mg/dL) 72 (62-83) 
Serum uric acid (mg/dL) 4.7 (3.9-5.8) 
Serum blood urea nitrogen (mmol/L) 8.8 (7.1-11.2) 
Serum creatinine (mg/dL) 0.7 (0.6-0.84) 
Estimated glomerular filtration rate (eGFR) 
(ml/min/1.73 m2) 

116 (104-127) 

Current symptoms  

High thirst 994 (51%) 
Dysuria (chistata) 523 (27%) 
Dark urine 546 (28%) 
Cramps 422 (22%) 
Headache 867 5%) 
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Supplemental Figures 

Supplemental Figure 1: Uric Acid by CKD Stage – Males Only. P-values 

shown for Kruskal Wallis test comparing uric acid levels between CKD groups at 
each stage of CKD. All are not significant (p>0.05). 

 

Supplemental Figure 2: Uric Acid by CKD Stage – Females Only. Kruskal 

Wallis test only able to be performed on normal eGFR and Stage 3 groups due to 
sample size. For normal eGFR groups, p=0.244. For stage 3, p=0.935. Neither 
were significant (p>0.05). 
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Ethics boards approvals 

a. Original local institutional ethics board approval (Spanish)  
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b. Translation of local institutional ethics board approval (English) 

National Autonomous University of Nicaragua 

Faculty of Medical Sciences 

UNAN-León 

Ethics Committee for Biomedical Research 

Dr. Uriel Guevara Guerrero 

FWA00004523/ IRB00003342 

León, July 29, 2014 

Record Number 112 

-Dr. Luis Zambrana 

-Dr. Marvin González 

-Dr. Aurora Aragón Benavides 

-Dr. Luis Balnco 

Dr. Andés Herrera R. 

Researchers 

Dear doctors, 

The CEIB (“Ethics Committee for Biomedical Research”) informs you that it has received 
the research work, to be evaluated by this committee, entitled: "Municipal survey on 
depression, poly-consumption of psychoactive substances, thermal stress, dehydration 
and chronic kidney disease in residents of the municipality of León", after carefully 
examining this protocol both in its design and its ethical aspects and that it is in 
accordance with the Declaration of Helsinki and the General Health Law valid in the 
country, concludes that it can continue.  

As Ethics Committee, we value very positively the importance of this work on this 
subject. A copy of this letter should be included in the Protocol and final report. 

We are pleased to endorse this letter.  

Sincerely, 

Dr. Nubia Pacheco S. – President of CEIB, Faculty of Medical Sciences 

Dr. Orlando Morales N. – Secretary of CEIB, Faculty of Medical Sciences 

Dr. Mercedes Caceres, PhD. – Vice Dean, Faculty of Medical Sciences, UNAN-León 



 

51  

c. Duke Institutional Review Board (IRB) Exemption 

 
 
DUHS INSTITUTIONAL REVIEW BOARD DECLARATION OF EXEMPTION FROM IRB 
REVIEW 
The DUHS IRB has determined that the following protocol meets the criteria for a declaration of exemption from further 
IRB review as described in 45 CFR 46.101(b), 45 CFR 46.102 (f), or 45 CFR 46.102 (d), satisfies the Privacy Rule as 
described in 45 CFR 164.512(i), and satisfies Food and Drug Administration regulations as described in 21 CFR 56.104, 
where applicable. 

Protocol ID: Pro00112339 
Reference ID: Pro00112339-INIT-1.0 
Protocol Title: Evaluating kidney disease characteristics, prevalence, and risk factors in Leon, Nicaragua: A 
population-based study 
Principal Investigator:  Nathan Thielman 
Review Date: December 01, 2022  
Expiration Date: *Does not expire 
 
Exempt Category: Category 4: Secondary research for which consent is not required: Secondary 
research uses of identifiable private information or identifiable biospecimens, if at least one of 
the following criteria is met: i. The identifiable private information or identifiable biospecimens 
are publicly available; ii. Information, which may include information about biospecimens, is 
recorded by the investigator in such a manner that the identity of the human subjects cannot 
readily be ascertained directly or through identifiers linked to the subjects, the investigator does 
not contact the subjects, and the investigator will not re-identify subjects; iii. The research 
involves only information collection and analysis involving the investigator's use of identifiable 
health information when that use is regulated under 45 CFR parts 160 and 164, subparts A and E 
[HIPAA], for the purposes of "health care operations" or "research" as those terms are defined at 
45 CFR 164.501 or for "public health activities and purposes" as described under 45 CFR 
164.512(b); or iv. The research is conducted by, or on behalf of, a Federal department or agency 
using government-generated or government-collected information obtained for nonresearch 
activities, if the research generates identifiable private information that is or will be maintained 
on information technology that is subject to and in compliance with section 208(b) of the E- 
Government Act of 2002, 44 U.S.C. 3501 note, if all of the identifiable private information 
collected, used, or generated as part of the activity will be maintained in systems of records 
subject to the Privacy Act of 1974, 5 U.S.C. 552a, and, if applicable, the information used in the 
research was collected subject to the Paperwork Reduction Act of 1995, 44 U.S.C. 3501 et seq. 
 

*This Declaration of Exemption from further IRB Review is in effect from December 01, 2022 and does not expire. 
However, changes to the proposed research will require an amendment requesting re-review for exemption. Reportable 
serious adverse events and unanticipated problems related to the research that place subjects or others at risk of physical, 
psychological, economic, or social harm must be promptly reported to the IRB and will result in reconsideration of the 
activity’s exempt status. 

  

DUHS Institutional Review 
Board 

Suite 900 Erwin Square | 2200 
West Main St | Durham, NC | 
27705 | 919.668.5111 
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Study materials 

A. Original consent form (Spanish) 

 
 
 
 

CONSENTIMIENTO PARA INVESTIGACION 

Código   

HOJA DE INFORMACION PARA EL PARTICIPANTE DE LA INVESTIGACION 
 
 

Se entrega una copia de la hoja explicativa al participante. 

Dos ejemplares de la hoja firmada: uno para el participante y uno para el archivo del 
proyecto. 

I. Para ser leído por el Investigador: 

Los investigadores del Centro de Investigación en Salud, Trabajo y Ambiente de la 
Universidad Nacional Autónoma de Nicaragua, León, estamos realizando un estudio sobre 
padecimientos de los riñones, los cuales son en la actualidad un gran problema de salud. 

Se trata de una investigación que busca conocer la frecuencia con que ocurren daños en los 
riñones en hombres y mujeres entre los 15 y 59 años de edad provenientes del Municipio de 
León. Queremos averiguar si existe relación entre la enfermedad de los riñones, el trabajo y el 
ambiente en que viven las personas que participan en este estudio. 

Con esto, esperamos aumentar los conocimientos científicos sobre las causas de esta 
enfermedad y poder contribuir a prevenir que la gente se enferme en el futuro. 

Por esa razón es que le solicitamos su colaboración. Su participación es totalmente voluntaria. 
En cualquier momento tiene derecho a negarse a continuar, y esto no va a resultar en problemas 
ni para usted ni su familia. 

Le aseguramos que la información que usted nos proporcione se mantendrá en estricta 
confidencialidad. Su nombre no aparecerá en ningún informe o publicaciones que puedan 
resultar de este estudio. Sus datos se manejarán con un código. 

Usted puede solicitarnos información o aclarar sus dudas en cualquier momento durante esta 
consulta. 

Por otra parte, usted o alguna persona de su confianza, puede llamarnos en cualquier momento, 
durante el tiempo en que se realice el estudio. Le rogamos que no dude en llamarnos y para 
asegurarnos que podremos atenderle, estaremos disponibles para contestar sus preguntas todos 
los lunes entre 4 y 5 de la tarde en el teléfono 311 6690 en la UNAN – León. 

Si usted está de acuerdo en participar, lo que hacemos en esta consulta es lo siguiente: 

1. Llenaremos un cuestionario que contiene preguntas sobre sus datos generales, 
sobre su salud, sobre su trabajo y sus hábitos. 
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2. Le tomamos la presión y le medimos su estatura y peso. 

3. Tomamos una muestra de sangre un tubo. El tubo lo usaremos para examinar sus 
niveles de creatinina el cual es un indicador de cómo funcionan sus riñones. 

4. Recogeremos una muestra de orina también para determinar si tiene alguna 
afección renal y medir la función de sus riñones. 

Toda la consulta toma como máximo dos horas de su tiempo. 

No habrá ningún gasto directo por formar parte en este estudio. Si usted tuviera gastos de 
transporte o de otro tipo relacionados con la consulta en este estudio, se le reembolsarán. 

 
 

USTED SE PREGUNTARÁ SI ESTA INVESTIGACIÓN IMPLICA RIESGOS: 

1. Con la aplicación del cuestionario usted no tiene ningún riesgo físico. Le haremos preguntas 
de índole personal, guardando su completa confidencialidad. 

2. Tomar la presión y medir su peso y estatura no le causará ninguna molestia física. 

3. La toma de sangre de la vena puede causarle alguna incomodidad o podría ser ligeramente 
dolorosa o dejar algún morete. Sin embargo, la muestra la tomará una persona experimentada. 
La cantidad de sangre que le saquemos no implicará ningún riesgo para usted ya que es 
equivalente a 5 cc. 

4. Dar una muestra de orina no le causará dolor ni conlleva ningún riesgo. 
 
 

USTED SE PREGUNTARÁ SI SU PARTICIPACIÓN EN LA INVESTIGACIÓN 
TIENE BENEFICIOS: 

Con su participación usted estaría colaborando para conocer más sobre una enfermedad muy 
seria que está afectando a la población de Nicaragua y principalmente en la zona de occidente. 
Este conocimiento es de gran utilidad y ayudará a prevenir casos de esas enfermedades en el 
futuro. Le entregaremos una copia de los resultados de sus exámenes. Si sus exámenes de 
sangre, de orina o su presión salen alteradas le daremos una transferencia al centro de salud 
más cercano a su domicilio para atención médica de su problema de salud. 

EN CUANTO A LA COMUNICACIÓN DE LOS RESULTADOS DE
 LA INVESTIGACIÓN: 

Los resultados de sus exámenes individuales se los podemos entregar personalmente a través 
del grupo de investigación en unas dos semanas. Esta investigación durará aproximadamente 
un año. Al finalizar los informes, haremos una presentación en su comunidad con los resultados 
generales y las conclusiones. 

Para esto, y en caso de que necesite contactarnos, le dejaremos este documento que llamamos 
Consentimiento, en el cual está escrito lo que le acabamos de explicar. Aquí se encuentran 
anotados los teléfonos de la institución y las personas responsables del estudio. 

Si usted tiene alguna duda o pregunta, puede hacerla ahora y en cualquier momento de la 
entrevista. También puede llamar a los teléfonos 311 6690 en la UNAN - León para hacerle 
preguntas a la Dr. Marvin González los días lunes entre 4 y 5 de la tarde. 

 
 

LAS FIRMAS: 
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Formar parte en este estudio es su opción. Si usted firma este formulario significa que usted 
desea formar parte en esta investigación. Sólo firme abajo si usted entiende la información dada 
a usted sobre la investigación y decide tomar parte. Asegúrese que cualquier pregunta se ha 
contestado y que usted entiende el estudio.

 
 
 

HOJA DE CONSENTIMIENTO PARA EL PARTICIPANTE DE LA INVESTIGACION 
 

Yo doy por entendido de que me han explicado verbalmente en un lenguaje que yo comprendo, 

la Hoja de Información del Participante del Estudio, y que el entrevistador me ha explicado la 

naturaleza y los propósitos de este estudio y las posibles molestias que me cause el estudio que 

razonablemente se pueden esperar. Yo he tenido la oportunidad de hacer cualquier pregunta 

con respecto a los exámenes y procedimientos y todas las preguntas que formulé fueron 

respondidas a mí satisfacción. 
 
 
 
 
 

NOMBRE DEL PARTICIPANTE EDAD 
 
 
 
 
 
 
 
 

FIRMA DEL PARTICIPANTE FECHA 
 
 
 
 
 
 
 
 

NOMBRE COMPLETO DEL TESTIGO FIRMA 
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NOMBRE DEL INVESTIGADOR PRINCIPAL FIRMA  
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B. Translated consent form. This form was never used except to obtain Duke IRB 

exemption. 
 

Consent for Research 
Code: 
Research Participant Information Sheet 
A copy of the handout is given to the participant. 
Two copies of the signed sheet: one for the participant and one for the project files. 
 
1. To be read by the investigator: 
Researchers at the Research Center for Health, Work, and Environment of the 
Universidad Autonoma de Nicaragua – Leon are conducting a study on kidney diseases, 
which are currently a major health problem. 
 
This is an investigation that seeks to find out how often kidney damage occurs in men and 
women between the ages of 15 and 59 from the municipality of Leon. We want to find out 
if there is a relationship between kidney disease, work, and the environment in which the 
participants in this study live.  
 
With this, we hope to increase scientific knowledge about the cause of this disease and to 
be able to contribute to preventing people from getting sick in the future. 
 
That is why we are asking for your collaboration. Your participation is completely 
voluntary. At any time, you have the right to refuse to continue the study, and this will not 
result in problems for you or your family. 
 
We assure you that the information you provide will be kept strictly confidential. Your name 
will not appear in any reports or publications that may result from this study. Your data will 
be handled with a code.  
 
You can ask us for information or clarification at any time during the study. 
 
In addition, you, or someone you trust can call us at any time during the time the study is 
being carried out. Please do not hesitate to call us, and to make sure we will be able to 
assist you, we will be available to answer your questions every Monday between 4 and 
5pm at 311 6690 at UNAN-Leon.  
 
If you agree to participate, what we do in this study consultation is the following: 
1. We will fill out a questionnaire that contains questions about your general 
information, your health, your occupation, and your habits. 
2. We will take your blood pressure and measure your height and weight. 
3. We take a blood sample in a tube. We will use the tube to test your creatinine 
levels, which is an indicator of how well your kidneys are working. 
4. We will also collect a urine sample to determine if you have a kidney disease and 
measure your kidney function.  
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The entire study consultation will take a maximum of two hours of your time. 
There will be no direct cost to you for taking part in this study. If you have transportation or 
other expenses related to the study consultation, you will be reimbursed. 
 
YOU MAY WONDER IF THIS RESEARCH INVOLVES RISKS: 
1. By completing the questionnaire, you are not any physical risk. We will ask you 
questions of a personal nature, keeping your complete confidentiality. 
2. Taking your blood pressure and measuring your weight and height will not cause 
you any physical discomfort. 
3. Collecting blood from the vein may cause some discomfort and may be slightly 
painful or leave some bruising. However, the sample will be taken by an experienced 
person. The amount of blood we take will not pose any risk to you as it is equivalent to 5 
cc. 
4. Giving a urine sample will not cause pain or risk. 
 
YOU MAY WONDER IF THERE ARE BENEFITS TO YOUR PARTICIPATION IN 
RESEARCH: 
With your participation, you would be collaborating to learn more about a very serious 
disease that is affecting the population of Nicaragua, mainly in the western part of the 
country. This knowledge is very useful and will help to prevent cases of these diseases in 
the future. We will give you a copy of your test results. If your blood, urine, or blood 
pressure tests result as abnormal, we will transfer your care to the nearest health center to 
your home for medical attention for your health problem. 
 
COMMUNICATION SURROUNDING THE RESULTS FROM THE RESEARCH 
The results of your individual examinations can be delivered to you personally through the 
research group in about two weeks. This research will last approximately one year. At the 
end of the study, we will make a presentation in your community with the overall results 
and conclusions. 
For this, and in the case you need to contact us, we will leave you this document that we 
call the “Consent”, in which is written what we have just explained. Here you will find the 
telephone numbers of the institution and people responsible for the study. 
If you have any doubts or questions, you can ask them now and at any time during the 
consultation. You can also call 311 6690 at UNAN-Leon to ask Dr. Marvin Gonzalez 
questions on Mondays between 5 and 5pm.  
 
SIGNATURES 
Taking part in this study is your choice. If you sign this form, it means that you want to take 
part in this research. Only sign below if you understand the information given to you about 
the research and decide to take part in it. Make sure that any questions have been 
answered and that you understand the study.  
  
RESEARCH CONSENT FORM 
I confirm that the Research Participant Information Sheet has been explained to me 
verbally in a language I understand, and that the interviewer has explained to me the 
nature and purposes of this study and the possible inconvenience to me that may be 
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reasonably expected of the study. I have had the opportunity to ask any questions 
regarding the tests and procedures, and all questions I have asked have been answered 
to my satisfaction. 
 
Name of participant      Age 
 
Participant’s signature      Date 
 
Full name of witness     Signature 
 
Name of principal investigator    Signature 
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C. Original survey (Spanish) 

ENCUESTA 
MUNICIPAL 
LEON 

 
Código de la encuesta   Municipio  
Territorio   Barrio/comunidad Manzana  # de 
casa   
Fecha   /  /  Hora:   

 
 
Examen Físico 

 
 

A continuación se le harán preguntas sobre diferentes aspectos relacionados con 
su vida y trabajo. 
DATOS GENERALES 

1)  Edad (En años cumplidos) �� años 2)  Sexo 1.F � 2.M � 

3)  ¿Sabe leer? 1.Sí � 2.No � 
 

4)  ¿Sabe escrib ir?  1.Sí  � 2.No � 

 

5) Último grado (año) aprobado ( Colocar el 
último grado o año aprobado) 

 

�� 1.Primaria 
4.Universidad 

 
�� 2.Secundaria 

 
�� 3.Técnico 

 
�
� 

 
CONDICIONES SOCIOECONÓMICAS 

6) ¿Cuántas personas trabajan en su 
casa? �

� 
7)  ¿Cuánto gana usted? C$ � ���� mensual, 
8)  ¿Cuánto dinero entra en promedio Salarios = C$ � 

���� Remesas 
Familiares = C$ � ���� 

Otros Ingresos = C$ � 
���� Total = C$ � 

���� 

mensualmente en su casa? 
(Sume el ingreso en Córdobas de 
TODOS los miembros de la 
familia y las remesas del exterior) 

9) ¿Cuántas personas dependen de 
ese dinero? (sume adultos y niños 
incluyendo al entrevistado) 

 
niños �� +adultos�� Total= �� 

Buenos días, mi nombre es  , estudio en la Universidad Nacional 
Autónoma de Nicaragua – León. Estamos llevando a un estudio municipal, enfermedades y riesgos en el 
trabajo y consumo de sustancias 

Antes de comenzar con el cuestionario, nos gustaría saber si usted estaría dispuesto a participar en este 
estudio. Nombres y apellidos:  

Dirección donde vive:  

Peso ��� Kilogramos Talla ��� centímetros 
Presión Arterial: ��� / ��� mm/Hg (sistólica/diastólica) 
Toma de muestra (marque con X) Sangre  Orina:  
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 Pozo � Río � Ojo de agua � Tubería domiciliar � 

10) ¿De dónde viene el agua que 
toman en su casa? (puede marcar 
más de una casilla) 

(Si es pozo, indicar información 
adicional) Perforado: Si � No 
� 
Excavado: Si � No � 
tapado: Si � No � 

 Plantaciones agrícolas cerca de la fuente: Si � No � 
 Tipo de cultivo: 

  
 

11) ¿Le da usted tratamiento al agua 
de beber?(la hierve, añade cloro, 
etc.) 

Hierve �  Le echa cloro � Filtro casero � 
Otro �   Ninguno � 

12) Usted hace sus necesidades en Letrina �  Inodoro � al aire libre � 
INFORMACION LABORAL ACTUAL 

 
13) ¿A qué se dedica actualmente?,(agricultor, comerciante, 

construcción, soldador, obrero de maquila etc) 

 
 

 

14) ¿Qué tareas realiza?  

15) Tiempo haciendo ese trabajo (si la respuesta es en 
meses, transforme a años) ��.� años 

16) Meses al año que trabaja en eso �� meses 
17) ¿Cuantas horas trabaja diariamente? ��. �horas 
18) ¿Trabaja en lo propio o para un patrón? En lo propio � Para un patrón � 
19) ¿Está asegurado? Sí � No � 
20) ¿Qué edad tenía cuando comenzó su primer trabajo?  años 

HISTORIA LABORAL 
21) Desde que comenzó a trabajar, ¿En qué ha trabajado? 

(Obviar los trabajos menores de 6 meses. Empezar con el primero y terminar con el más reciente, colocar los 
períodos de estudio) 

 
Edad 

Ocupación (p.ej: 
agricultor, construcción 

comercio etc) 

Tareas que realizaba 
(p. ej: Chapoda, ayudante de albañil, 

abona, etc.) 

 
Por cuanto tiempo 
trabajó (años) 

    

    

    

    

    

HIDRATACIÓN (calcular en litros, si da otra medida transforme) (Siempre calcular) ej 1 vaso = 0.250 L 
Cuénteme sobre los líquidos que ha tomado desde ayer a esta misma hora hasta hoy en este momento que le 
estoy entrevistando 

22) ¿Qué cantidad de agua ha tomado?  L 

23) ¿Qué cantidad de fresco ha tomado? (incluir leche y 
cereales)  L 

24) ¿Qué cantidad de gaseosa ha tomado? (negra o de 
sabores)  L 
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25) ¿Qué cantidad de café u otras bebidas calientes ha 
tomado?  L 

26) Otras bebidas:    L 

27) ¿Tomó bebidas energizantes el día de ayer? Sí � No � 
28) ¿Tomó cerveza o alcohol el día de ayer? Sí � No � 

Otros Hábitos 
29) ¿Ha consumido alguna vez en su vida sustancias 

psicoactivas (desde tabaco, alcohol, drogas ilegales 
y drogas como sedantes)? 

 
Sí � No � (pase a la pregunta 50 ) 

30) ¿Cuántos años tenía cuando inició el consumo de 
estas sustancias psicoactivas?  años 

31) ¿Fuma? Sí � No � (pase a la pregunta 39) 
32) ¿Cuántos cigarrillos fuma al día? �� 
33) ¿A qué edad comenzó a fumar? ��  
34) Si no fuma actualmente: ¿Fumó antes? Sí � No � (pase a la pregunta 43) 
35) ¿Cuántos cigarrillos fumaba al día? �� 
36) A qué edad inició y a qué edad terminó de fumar 
37) Si es intermitente, ¿Durante cuantos años fumó? 

�� Edad inicio. �� Edad que lo dejó 
 años 

38) ¿Consume algún tipo de bebidas alcohólicas 
actualmente? � Sí � No (pase a la preguntar 45) 

39) ¿Qué tipo de licor consume? (Anotar todos los tipos de bebidas alcohólicas que consume) 

 
Tipo Cantidad Frecuencia(sema 

nal, mensual.) 
Años consumiendo 

este tipo 
de 
alcohol 

 
Cerveza � 

 
�� botellas 12 onzas (1 litro = 3 botellas) 

  
�
� 

 
Ron � 

 
�� tragos (1 media = 13 tragos) 

  
�
� 

Caballito/Perla/Ro 
n plata � 

 
�� tragos (1 media = 13 tragos) 

  
�
� 

Otros � (Vino, 
vodka, tequila, 
etc.) 

 
��   

  

�
� 

40) Si no bebe actualmente ¿Bebía antes? � 1.Sí �0.No (pase a la pregunta 46) 

Tipo Cantidad Frecuencia(sema 
nal, mensual,) 

Años consumiendo 
este tipo 
de 
alcohol 

 
Cerveza � 

 
�� botellas 12 onzas (1 litro = 3 botellas) 

  
�
� 

 
Ron � 

 
�� tragos (1 media = 13 tragos) 

  
�
� 
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Caballito/Perla/Ro 
n plata/ � 

 
�� tragos (1 media = 13 tragos) 

  
�
� 

Otros � 
 (Vino, 
vodka, tequila, 
etc.) 

 
��   

  
�
� 

41) ¿Consume o ha consumido drogas alguna vez en su 
vida? 

 
�1.Sí � 0.No (pase a la pregunta 50) 

 

42) 

Responda las siguientes 
preguntas 
(Si ha consumido alguna 
sustancia responder la preg 
48) 

1. ¿Ha probado 
alguna vez en la 
vida...? 

 
2. ¿En el último año 
ha usado...? 

 
3. En los 
últimos 30 
días ¿ha 
usado...? 

 

 1. Marihuana 1.Sí 2.No 1.Sí 2.No 1.Sí 

 

 

2. Floripón 1.Sí 2.No 1.Sí 2.No 1.Sí 

 

 

3. Hongo 1.Sí 2.No 1.Sí 2.No 1.Sí 

 

 

4. Cocaína 1.Sí 2.No 1.Sí 2.No 1.Sí 

 

 

5. Crack 1.Sí 2.No 1.Sí 2.No 1.Sí 

 

 

6. Pegamento (huele pega) 1.Sí 2.No 1.Sí 2.No 1.Sí 

 

 

7. Otras drogas 
(especificar): 

 
1.Sí 2.No 

 
1.Sí 2.No 

 
1.Sí 

 

 

 

 
 
 
 

43) 

 
 
 
 

¿Dónde consiguió la 
sustancia? 

 
 

1. Comunidad 
2. Barrio 
3. Amigo 
4. Bares 
5. Otros ¿Cuál?:  

44) ¿Piensa que necesita ayuda para salir del 
problema de consumo de droga? 

1. Si 
2. No 

ESTADO DE SALUD Y BIENESTAR 
45) ¿Cómo considera usted que es su salud? 

� 1. Muy buena � 2.Buena � 3. Regular � 4.Mala � 5. Muy mala � 6.No sabe 
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46) ¿Hace usted ejercicios? 
� 1. Nunca � 2.Ocasionalmente � 3. 2 a 3 v x sem � 4. 4 a 5 v x sem � 5. Todos los días 
47) Con qué frecuencia consume frutas, verduras, ensaladas 
� 1. Nunca � 2.Ocasionalmente � 3. 2 a 3 v x sem � 4. 4 a 5 v x sem � 5. Todos los días 
48) ¿Come usted la comida con más sal que los demás? 
� 1. Nunca � 2.Ocasionalmente � 3. 2 a 3 v x sem � 4. 4 a 5 v x sem � 5. Todos los días 
49) En las últimas 4 semanas ¿ha sentido usted con….? 

a) Dolores en la espalda? 
� 1. Alta (cervical) � 2.Media (dorsal) � 3. Baja (lumbosacra) � 4. No ha sentido nada 
� 5.No sabe 

b) Dolores en miembros? 
� 1. Hombro � 2.Codo � 3. Muñeca � 4. Rodilla � 5.Tobillo  � 5. Otros   

c)
 Problemas/tras
tornos respiratorios? 

� 1. Si � 0.No 

d)
 Problemas/tras
tornos 
dermatológico? 

� 1. Si � 0.No 

e) Dolor de cabeza? � 1. Si � 0.No 
f) Problemas visuales? � 1. Si � 0.No 
g) Problemas auditivos? � 1. Si � 0.No 

50) En los últimos 12 meses de trabajo ¿ha sufrido alguna 
lesión? 

� 1. Si � 0.No 
¿Cúal?   

 
Uso de medicamentos 

 
51) ¿Ha consumido AINES por más de una semana seguida? 

 
�1.Sí � 0.No 

 
52) ¿Ha consumido diuréticos por más de una semana seguida? 

 
�1.Sí � 0.No 

 

 
53) ¿Toma medicamentos para la presión arterial? 

 
�1.Sí � 

 
0.No 

ANTECEDENTES PATOLOGICOS 

 
FAMILIARES 

54) Algún familiar (papá, mamá, hno, 
hna) ha padecido o padece de: 

(confirmado por 
un médico y bajo tratamiento) 

a) Presión alta Sí � No � 
b) Azúcar en sangre Sí � No � 
c) Obesidad Sí � No � 
d) Piedras en los riñones Sí � No � 
e) Artritis Sí�  No � 
f) Enfermedad renal crónica Sí� No � 
g) Otros Sí � No � 
Si es sí, describa  

 

PERSONALES 
55) Ha padecido o padece Ud. alguna de 

estas enfermedades: 
(confirmado por un médico y bajo 

tratamiento) 

a) Presión alta Sí � No � 
b) Obesidad Sí � No � 
c) Azúcar en sangre Sí � No � 
d) Piedras en los riñones Sí � No � 
e) Artritis Sí�  No � 
f) Malaria Sí�  No � 
g) Enfermedad renal crónica Sí� No � 
h) Otros Sí � No � 
Si es sí, describa  



 

64  

56) ¿Se ha desmayado alguna vez en su 
trabajo? Si � ¿Cuántas veces? �� No � 

 

57) Si se ha desmayado cómo lo manejó 
(explique, fue al centro, al hospital, ó 
qué tomó para mejorarse) 

 

 
58) ¿Ha tenido insolación alguna vez? 

 
Si 

 
� ¿Cuántas veces? �� 

 
No � 

 

59) Si es sí, cómo lo manejó (explique, fue 
al centro, al hospital, ó qué tomó para 
mejorarse) 

 

60) ¿Ha padecido de infecciones de los riñones?  Si � No � 

61) Si es sí ¿Cuántas veces en el último año?   �� 

Diga si ayer tuvo alguno o varios de los siguientes síntomas: 

62) ¿Mucha sed? Sí �  No � 

63) Ardor al orinar o chistata Sí �  No � 
64) Su orina más oscura Sí �  No � 

65) Calambres Sí �  No � 

 
66) ¿Dolores de cabeza? 

 
Sí �  No � 
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D. Translated survey (English). 
 

León Municipality Survey 
Survey Code   Municipality__  
Territory   Neighborhood/Community Block ______ 
House # ______ 
 
Date   /  /  Time:   

  
Physical Exam 

 
 

You will now be asked questions about your life and work. 
General data 

1)  Age (in years completed) �� years 2)  Sex 1.F � 2.M � 

3)  Can you 
read? 

1.Ye
s 

� 2.No � 
 

4)  Can you write ?  1.Yes  � 2. No � 

 

5) Last grade level achieved (Insert the highest 
grade level or year achieved) 

 

�� 1.Primary school 
4.University 

 
�� 2.Secondary 
school 

 
�� 3.Technical 
school 

 
 

 
SOCIOECONOMIC CONDITIONS 

6) How many people work in your 
household? �

� 
7)  How much do you earn? C$ � ���� monthly 
8)  How much money, on average, 
enters your household? Salaries = C$ � 

���� Household 
remittances = C$ � ���� 

Other income = C$ � 
���� Total = C$ � 

���� 

 
(Sum the income in Córdobas of all 
the members of the family and 
remittances from abroad) 

 
 

9) How many people depend on this 
money? (Sum of adults and 
children, including the 
interviewee) 

 
children �� +adults�� Total= �� 

 Well � River  �  Community wáter source � Public water system 
� 

Hello, my name is   ,  I study  at the National Autonomous University 
of Nicaragua – León. We are conducting a municipal study on work-related diseases and risks and on 
substance use. 

Before we start the questionnaire, we’d like to know if you would be willing to participate in this study. 

Names: 

Address:  Health Center where you receive care: 

Weight ��� Kilograms Height  ��� 
 Blood Pressure  ��� / ��� mm/Hg (systolic/diastolic )  

Sample taken (mark with  X) Blood  Urine  
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10) Where does the wáter you drink 
in your home come from? (You 
can mark more than one) 

(if it is well, complete this 
additional information) 
 Drilled: Yes  � No � 
Excavated:Yes � No � 
Covered: Yes � No � 

 Agricultural fields near the well: Yes � No � 
 Type of crop: 

  
 

11) Do you treat the water you 
drink? (boil it, add chlorine, 
ect) 

Boil �  Chlorine � Household filter � 
Other �   None � 

12) D o  y o u  r e l i e v e  y o u r s e l f  
i n  

Latrine �  Toilet � Outdoors� 

CURRENT OCCUPATION HISTORY 
 

13) What is your current occupation?,(farmer, comercial 
worker, construction worker, welder) 

 
 

 

14) What tasks do you perform?  

15) Time doing this job (if the response is in months, 
transform to years) ��.� years 

16) Months per you you work in this job �� months 
17) How many daily hours do you work ? ��. �ho 
18) Do you work for yourself or an employer? Self � Employer � 
19) Are you insured? Yes � No � 
20) How old were you when you started your first job?  years 

OCCUPATIONAL HISTORY 
21) Since you started working, what occupations have you held? 

(Omit Jobs performed for les tan 6 months. Start with the first and end with the most recent. Insert the length 
of time) 
 

 
Age 

Occupation (i.e.: 
famer, construction, 

commerce etc) 

Tasks performed 
(i.e. chopping, mason’s helper, 

fertilizer spreader etc.) 

 
How much time did you 
work? (years) 

    

    

    

    

    

HYDRATION (calculate in liters, convert if given a different measurement. (always calculate, i.e. 1 glass = 0.250 
L) 

Tell me about the liquids you have been drinking since yesterday at this time until today when I am 
interviewing you. 

22) How much wáter did you drink?  L 

23) What amount of fresh food have you had (include 
milk and cereals)?  L 

24) How much soda did you drink (black or flavored)?  L 
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25) How much coffee or other hot beverages have you had?  L 

26) Other drinks:    L 

27) D i d  y o u  d r i n k  e n e r g y  d r i n k s  
y e s t e r d a y ?  

Yes � No � 

28) Did you drink beer or alcohol yesterday? Yes � No � 
Other Habits 

29) Have you ever in your life consumed psychoactive 
substances (from tobacco, alcohol, illegal drugs, 
and drugs such as sedatives)? 

 
Yes � No � (go to question 50 ) 

30) H o w  o l d  w e r e  y o u  w h e n  y o u  
s t a r t e d  u s i n g  t h e s e  p s y c h o a c t i v e  
s u b s t a n c e s ?  

 years 

31) Do you smoke? Yes � No � (go to question 39) 
32) How many cigarettes do you smoke per day? �� 
33) At what age did you start smoking? ��  
34) If you do not currently smoke, did you smoke 
before? 

Yes � No � (go to question 43) 

35) How many cigarettes did you smoke per day? �� 
38) At what age did you start and at what age did you 

stop smoking? 
39) If it is intermittent, for how many years did you 

smoke? 

�� Age of onset  �� Age of stopping  
 years 

38) Do you currently consume any alcoholic beverages? 
� Yes � No (go to question 45) 

39) What type of liquor do you consume? (List all types of alcoholic beverages consumed) 

 
Type Quantity Frequency 

(weekly, monthly) 
Years consuming 

this type of 
alcohol 

 
Beer � 

 
�� bottle 12 ounces(1 liter = 3 bottles) 

  
�
� 

 
Rum � 

 
�� drinks(1 half liter = 13 drinks) 

  
�
� 

Caballito/Perla/Ro 
n plata � 

 
�� drinks (1 half liter= 13 drinks) 

  
�
� 

Other � (wine, 
vodka, tequila, 
etc.) 

 
��   

  

�
� 

40) If you do not drink now, did you drink 
before? 

� 1.Yes �0.No  (go to question 46) 

Type Quantity Frequency 
(weekly, monthly 

Years consuming 
this type of 
alcohol 

 
Beer � 

 
�� bottle 12 ounces (1 liter = 3 bottles) 

  
�
� 
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Rum � 

 
�� drinks (1 half liter = 13 drinks) 

  
�
� 

Caballito/Perla/Ro 
n plata/ � 

 
�� drinks (1 half liter = 13 drinks) 

  
�
� 

Others � 
 (wine, 
vodka, tequila, 
etc.) 

 
��   

  
�
� 

41) Do you use or have you ever used drugs in your life?  
�1.Yes � 0.No (go to question 50) 

 

42) 

Answer the following 
questions 
 

1. Have you 
ever tried in 
your life….? 

 
2. In the last year 
have you used…? 

 
3. In the last 
30 days have 
you used… 

 

 1. Marijuana 1.Yes 2.No 1.Yes 2.No 1.Yes 2.No  
2. Floripón 1.Yes 2.No 1.Yes 2.No 1.Yes 2.No  
3. Mushrooms 1.Yes 2.No 1.Yes 2.No 1.Yes 2.No  
4. Cocaine 1.Yes 2.No 1.Yes 2.No 1.Yes 2.No  
5. Crack 1.Yes 2.No 1.Yes 2.No 1.Yes 2.No  
6. Glue (sniffing glue) 1.Yes 2.No 1.Yes 2.No 1.Yes 2.No  
7. Other drugs (specify):  

1.Yes 2.No 
 

1.Yes 2.No 
 

1.Yes 
 
2.No 

 

 
 
 
 

43) 

 
 
 
 

Where did you get the substance? 

 
 

1. Community 
2. Neighborhood 
3. Friend 
4. Bars 
5. Other: 

44) Do you think that you need help to get out of your drug 
use problem? 

1. Yes 
2. No 

  

STATE OF HEALTH AND WELL-BEING 
45) How do you consider your own health to be like? 

� 1. Very good � 2.Good � 3. Fair � 4. Bad � 5. Very bad � 6. Don’t know 
46) Do you exercise? 
� 1. Never � 2.Ocasiionally � 3. 2 to 3 times/week � 4. 4 to 5 times/week � 5. Every day 
47) How often do you consume fruits, vegetables, salads? 
� 1. Never � 2.Ocasionally � 3. 2 to 3 times/week � 4. 4 to 5 times/week � 5. Every day 
48) D o  y o u  e a t  f o o d  w i t h  m o r e  s a l t  t h a n  o t h e r s ?  
� 1. Never � 2.Ocasionally � 3. 2 to 3 times/week � 4. 4 to 5 times/week  � 5. Every day 
49) In the last 4 weeks have you felt….? 

a) Back pain? 
� 1. High (cervical) � 2. Middle (dorsal) � 3. Low (lumbosacral) � 4. No 
� 5. Don’t know 

b) Pain in limbs? 
� 1. Shoulders � 2.Elbows � 3. Wrists � 4. Knees � 5.Ankles  � 5. Other:   

c) Respiratory 
problems/disorders? 

� 1. Yes � 0.No 
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d) Dermatological 
problems/disorders? 

� 1. Yes � 0.No 

e) Headache � 1. Yes � 0.No 
f) Visual problems? � 1. Yes � 0.No 
g) Hearing problems? � 1. Yes � 0.No 

50) In the last 12 months of work, have you suffered any 
injury? 

� 1. Yes � 0.No 
Describe:   

 
Use of medications: 

 
51) Have you used NSAIDs for more than one week in a row? 

 
�1.Yes � 0.No 

 
52) H a v e  y o u  c o n s u m e d  d i u r e t i c s  f o r  m o r e  
t h a n  o n e  w e e k  i n  a  r o w ?  

 
�1.Yes � 0.No 

 

 
53) Do you take blood pressure medications? 

 
�1.Yes � 

 
0.No 

MEDICAL HISTORY 

 
FAMILY 

54) Has a family member (father, 
mother, brother, sister) suffered or 
suffers from: 

(confirmed by a physician and under 
treatment) 

a) High blood pressure Yes � No � 
b) High blood sugar Yes � No � 
c) Obesity Yes � No � 

d) Kidney stones Yes � No � 
e) Arthritis         Yes �  No � 

f) Chronic kidney disease Yes� No � 
g) Others      Yes � No � 
If yes, describe  

 

PERSONAL 
55) Have you suffered or do you suffer 

from any of these diseases? (confirmed 
by a physician and under treatment) 

a) High blood pressure Yes � No � 
b) Obesity Yes � No � 

c) High blood sugar Yes � No � 
d) Kidney stones Yes � No � 

e) Arthritis Yes �  No � 
f) Malaria Yes �  No � 
g) Chronic kidney disease Yes � No � 
h) Others Yes � No � 
If yes, describe  

56) Have you ever fainted at work? Ye
s  

� How many times? �� No � 
 

57) If you fainted, how did you handle it 
(explain, did you go to the health 
center, hospital, or what did you take 
to get batter)? 

 

 
58) Have you ever had heat exhaustion? 

 
Ye

s 

 
� How many times? �� 

 
No � 

 

59) If yes, how did you handle it (explain, 
did you go to the health center, 
hospital, or what did you take to get 
better)? 

 

60) Have you suffered from a urinary tract infection?  Yes � No � 
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61) If yes, how many times in the last year?   �� 

Tell us if you had any of the following symptoms yesterday: 

62) High thirst? Yes �  No � 

63) Burning when urinating or “chistata” Yes �  No � 
64) Dark urine Yes �  No � 

65) Cramps Yes �  No � 

 
66) H e a d a c h e s  

 
Yes �  No � 
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