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Introduction  

 Globally, chronic kidney disease (CKD) is a significant 

public health concern. Regarding morbidity and mortality, CKD was 

ranked 19th in 2013 by the Global Burden of Disease (GBD) report.1, 2. 

Age-standardised prevalence rates of CKD for men and women globally 

are 10.4% and 11.8%, respectively.2 Prevalence rates are higher in low- 

and middle-income countries (LMIC) than in high-income countries 

(HIC) 2, with Sub-Saharan Africa (SSA) reporting prevalence of 

13.9%.1  Unfortunately, only a few countries have strong enough 

economies to handle the challenge of CKD complications, which 

significantly drain global healthcare resources.3 In addition, 

socioeconomic status affects one's risk for mortality and morbidity; 

people with lower socioeconomic status are more likely to experience 

these complications than those with higher socioeconomic status. 4,5 

The burden of CKD in developing countries is not only influenced by 

'established' causes such as diabetes and hypertension but also by 

environmental pollutants, environmental toxins, occupational exposure 

to pesticides, infections, nephrotoxic medicines, and herbal remedies. 
6,7 
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The burden of CKD of unexplained aetiology (uCKD) has been on the 

rise for the past 30 years in several LMICs, including Africa. 6,7 It has 

been hypothesised that several environmental and occupational risk 

factors may contribute to the growth of uCKD 6. This may have tilted 

the curiosity of researchers to occupational exposures.  

 Wood dust exposure is among the primordial and most prevalent 

occupational exposures worldwide. Inhalation of wood dust or its 

deposition on the skin may be harmful systemically or locally.8 The 

International Agency for Research on Cancer (IARC) classifies wood 

dust as Group 1 carcinogenic to humans and can lead to 

nasopharyngeal, paranasal sinus, and nasal cancer.9-11 

In developing countries, woods are preserved using the 

organophosphate class of insecticide such as Dichlorovinyl dimethyl 

phosphate,  the organophosphorus class of chemicals  such as 

pentachlorophenol,(2,3,4,5,6-pentachlorophenol) and pytheroids such 

as tetrametrin and cypermethrin.12 The Dichlorovinyl dimethyl 

phosphate has the molecular formulation, C4H7Cl2O3P, vapor pressure 

of 1.2×10–2 mmHg at 20 °C, molecular weight of 220.98 and density 

of 1.415 g/ml at 25°C.12  Tetramethrin (Tm), a synthetic derivative of 

type I pyrethroid (pyrethrins), is commonly used in either aerosol 

formulation (0.1–0.25%), aqueous sprays (0.1–0.25%), emulsifiable 

concentrates (2.5%), or mosquito coils (~0.54%) for the control of 

indoor pest.13 The active ingredient in Tm is  either  3,4,5,6-

tetrahydrophthalimidomethyl-(1RS)-cis-trans-chrysanthemate or 

1,3,4,5,6,7-hexahydro-1,3-dioxo-2H-isoindol-2-yl) methyl-2,2-

dimethyl-3-(2-methyl-1-propenyl)cyclopropanecarboxylate. These 

preservatives  protects  the woods from decay and insect damage and  

have a high stability and water solubility which makes them persist in 

the environment.14   The WSM apply preservatives on the wood by 

spraying or by hand brushing. 
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Chronic kidney disease is a global public health menace. Occupational exposure to pesticides, 

environmental pollutants and nephrotoxic pharmaceuticals contributes to chronic kidney. This 

cross-sectional study evaluated the renal status of wood saw millers exposed to wood dust. A total 
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simple random sampling. The Ethical Committee of the University of Nigeria Teaching Hospital, 

Enugu, approved the study. Atomic absorption spectroscopy was used to assay the level of 

cadmium, arsenic, and lead in wood dust obtained from the wood saw millers' work environment 
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contained in the wood dust. A noteworthy increase (p <0.001) in cadmium, arsenic and lead blood 

levels was observed in the wood saw millers' blood samples compared to the unexposed 

participants. The enzymatic and Jaffe methods were employed for the estimation of serum urea 
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(p<0.001) was observed in the serum urea and creatinine levels of the wood saw millers compared 

to the unexposed subjects. In contrast to the unexposed, the estimated glomerular filtration rate of 

the wood saw millers showed a significant increase (p<0.001). This study suggests that 

occupational exposure to wood dust may harm the kidneys. 
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Pentachlorophenol and cresoate contain heavy metals, including 

arsenic, chromium, nickel, and copper.15   Arsenic (As) is the most 

dangerous, followed by lead (Pb) and cadmium (Cd), the seventh 8-10. 

Acute exposure to heavy metals is well known to have detrimental 

effects, including pulmonary inflammation, hepatic cell death, and renal 

and neurological damage.11 Most of these heavy metals, along with the 

dust created during wood processing, are inhaled or unintentionally 

consumed by wood sawmill workers. As wood is sanded, a cloud of fine 

and plentiful dust is made, while milling or chopping wood produces 

more concrete dust. The concentration of these heavy metals in the 

wood dust depends on the wood being treated.  

In Nigeria, the private sector dominates the forest industry (including 

the wood sawmill business). They use antiquated methods and 

machinery due to lack of funds to procure  state-of –the –art 

equipments.8  They lack a good engineering control systems and dust 

monitoring equipments. Furthermore, the WSM are ignorant of the 

occupational hazards and therefore do not care to use any form of safety 

equipment. 

Due to these deficiencies, WSM in Nigeria are exposed to high 

quantities of wood dust. A thorough understanding of the effects of HM 

exposure on WSM's kidney health is essential. Unfortunately, limited 

studies have evaluated the association between occupational heavy 

metal and wood dust exposure and the renal health of WSW in Enugu, 

Nigeria. This study evaluated the renal status of wood sawmill workers 

exposed to wood dust in Enugu, Nigeria, to ascertain the effect  

occupational exposure to wood dust and  heavy metals on the renal 

health of wood sawmill workers in Enugu, Nigeria. The findings of this 

study may enhance WSM commitment to preventive actions and 

regular health checks.  

 

Materials and Methods 

Study design 

The study adopted a cross-sectional survey design to evaluate the renal 

status of wood saw millers (WSM) exposed to wood dust in Enugu 

municipality, Southeast Nigeria. 

Ethical consideration     

The study was reviewed and approved by the Ethical Committee of the 

University of Nigeria Teaching Hospital in Enugu 

(NHREC/05/01/2008B-FWA00002458-1RB00002323). All 

procedures used in this study adhered to the guidelines outlined in the 

1964 Declaration of Helsinki. Participant’s confidentiality was ensured. 

 

Study area 

The study was conducted between February and September 2022 in 

Enugu State, situated in the Southeastern region of Nigeria. Enugu State 

residents work in various sectors, including government, business, the 

arts, and agriculture. 8 Most sawmills in Enugu municipality are located 

in Enugu South local government area (LGA) (Kenyatta-Timber shed) 

and Enugu East LGA (Abakpa-Nike Timber Market and Orie Emene 

Market).  

The types of wood commonly used by the WSM are Beechwood 

(Gmelina arborea), African mahogany (Khaya ivorensis), cotton tree 

(Ceiba petandra) and Achi (Brachystegia eurycoma). The preservatives 

used for wood preservation include Tetramethrin and Dichlorovinyl 

dimethyl phosphate.  

 

Study population 

Wood saw millers operating at Kenyatta-Timber shed, Abakpa-Nike 

Timber and Orie Emene markets in Enugu metropolis who fulfilled the 

following criteria were recruited for the study: 

 

Inclusion criteria 

Adult (over 18 years of age) wood saw millers with at least three years 

of full-time exposure to wood dust were included in the study, as well 

as those who had no history of hypertension, liver disease, diabetes or 

any other self-reported systemic disease. 

 

Exclusion criteria 

Subjects who tested positive for Hepatitis A, B or C on screening, as 

well as those who smoked cigarettes or sniffed tobacco, were excluded 

from participating in the study. Subjects who reported having been 

previously diagnosed with renal disease were excluded. 

 

Sample size determination 

The sample size was determined using the following formula for sample 

size determination in cross-sectional studies: 16, and a prevalence of 

renal disease in Southeast Nigeria put at 7.8%.17 

 

Sample size 𝑛 =
𝑧2𝑝(1−𝑝)

𝑑2
 

𝑧 =  𝑠𝑡𝑎𝑡𝑖𝑠𝑡𝑖𝑐𝑠 𝑓𝑜𝑟 𝑡ℎ𝑒 𝑙𝑒𝑣𝑒𝑙 𝑜𝑓 95% 𝑐𝑜𝑛𝑓𝑖𝑑𝑒𝑛𝑐𝑒 𝑖𝑛𝑡𝑒𝑟𝑣𝑎𝑙 (1.96) 
𝑝 =  % 𝑝𝑟𝑒𝑣𝑎𝑙𝑒𝑛𝑐𝑒 𝑜𝑓 𝑟𝑒𝑛𝑎𝑙 𝑑𝑖𝑠𝑒𝑎𝑠𝑒 𝑖𝑛 𝑠𝑜𝑢𝑡ℎ𝑒𝑎𝑠𝑡 𝑁𝑖𝑔𝑒𝑟𝑖𝑎. 

𝑑 =  𝑃𝑟𝑒𝑓𝑒𝑟𝑟𝑒𝑑 𝑝𝑟𝑒𝑐𝑖𝑠𝑖𝑜𝑛;  𝑖𝑛 𝑡ℎ𝑖𝑠 𝑐𝑎𝑠𝑒, 0.05 
 

                    

           =        
                 3.842x 0.078x 0.922 

0.0025
 

             =        
0.2763

0.0025
          

             =   110.52                                                   

                                                𝐴𝑝𝑝𝑟𝑜𝑥𝑖𝑚𝑎𝑡𝑒𝑙𝑦;  111 

𝐴𝑛 𝑒𝑥𝑡𝑟𝑎 10% 𝑤𝑎𝑠 𝑎𝑑𝑑𝑒𝑑 𝑓𝑜𝑟 𝑎𝑡𝑡𝑟𝑖𝑡𝑖𝑜𝑛 

  111 + 11.1 =  122.1 
𝐴𝑝𝑝𝑟𝑜𝑥𝑖𝑚𝑎𝑡𝑒𝑙𝑦 122. 

 
One hundred and one (111) WSM and eighty-four (84) age and sex-

matched controls were recruited, giving a total of one hundred and 

ninety-five (195) participants for the study.  

 

Sampling technique 

The selection of each participant was made by simple random sampling. 

Every third person who fulfilled the inclusion criteria was selected.  

 

Data collection 

Wood dust collection  

Wood dust was collected from the WSM workshop in a sterile, dry 

universal container. 

 

Questionnaire administration 

After obtaining informed consent, the researcher used a pre-tested, 

semi-structured questionnaire to get their demographic, medical, and 

social history. 

 

Specimen collection 

The skin at the antecubital fossa was cleaned with methylated spirit. 

Venipuncture was used to obtain 7ML of venous blood, of which 4ML 

was put into a potassium salt of ethylene diamine tetra-acetic acid (K-

EDTA) anticoagulant tube. At the same time, 3ML were put into a plain 

tube. The samples were taken to the laboratory for centrifugation at 

1500 rpm for 10 minutes. The blood samples from the K-EDTA were 

collected for the estimation of  lead, cadmium, and arsenic, while the 

serum from the plain tube was collected for urea and creatinine 

determination. The samples were stored in a freezer at -200C until 

analysis.  

 

Specimen analysis 

Determination of lead, cadmium and arsenic in wood dust and subjects’ 

blood samples.  

Atomic absorption spectroscopy was used to determine the levels of 

lead, cadmium and arsenic in wood dust collected from the WSM 

workshop and blood samples of the study participants using the Atomic 

Absorption Spectroscopy Model AA-7000 (Shimadzu, Japan). The 

wood dust and blood samples were subjected to conventional wet acid 

digestion to extract arsenic, cadmium, and lead before the actual 

analysis, as described by Iyengar.18   The respective wavelengths used 

are as follows: Arsenic 193.7nm, cadmium 228.80 nm and lead 283.31 

nm.18 

 

Validation of the digestion procedure for quality assurance. 

To eliminate any chance of contamination, the pipette tips, glass wares 

and stoppers were acid-cleansed using 10% nitric acid. After that, they 

were washed in deionized water before being used to analyze lead, 
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cadmium and arsenic levels in the subjects' blood samples and wood 

sawdust obtained from the work environment of the WSM. Recovery 

trials and precision assessments were conducted to certify all 

instruments used for this study and further validate the digeston 

procedure.15  

 

Analysis of serum urea and creatinine 

The kinetic colorimetric assay, described by Jafee, was utilised to 

estimate the serum creatinine of the study participants.18   The Jafee 

method of creatinine estimation is based on the principle that in an 

alkaline solution, creatinine forms a yellow-orange complex with 

picrate. The rate of dye formation is proportional to the creatinine 

concentration in the specimen.   The serum creatinine results were used 

to calculate eGFR using the Chronic Kidney Disease Epidemiology 

Collaboration (CKD-EPI) equation.20    The study participants' blood 

urea levels were estimated using the kinetic test with urease and 

glutamate dehydrogenase.20 The assay principle is based on the fact that 

urea is hydrolysed by urease to form ammonium and carbonate. In the 

second reaction, two-oxoglutarate reacts with ammonium in the 

presence of glutamate dehydrogenase (GLDH) and the coenzyme 

NADH to produce L-glutamate. In this reaction, two moles of NADH 

are oxidised to NAD+ for each mole of urea hydrolysed. The rate of 

decrease in the NADH concentration is directly proportional to the urea 

concentration in the specimen and is measured photometrically.21 The 

Cobas c111 system (ROCHE, utilises the abovementioned principles to 

analyse urea and creatinine and was utilised in carrying out the 

laboratory investigation of urea and creatinine in this study.  

 

Statistical analysis 

The statistical analysis software, GraphPad Prism version 7 (Graphpad 

Software Inc., USA), was used to analyse the data obtained from this 

study. . Values were expressed as frequency (percentage) and Mean ± 

standard deviation. A chi-square test was used to compare the 

differences in the participants' socio-demographic characteristics. The 

student's t-test was conducted to compare continuous variables such as 

the concentration of the heavy metals and renal parameters between the 

subjects and the controls. One-way ANOVA was used to compare the 

difference in the participants' mean concentration of heavy metals and 

WHO permissible blood limits. In addition, Pearson correlation was 

used to evaluate relationships between the measured parameters (years 

of wood dust exposure and eGFR, eGFR and arsenic, cadmium and 

lead). A p-value of <0.05 was used to assess statistical significance. 

 

Results and Discussion 

Impact of occupational wood dust exposure on the renal function of 

wood sawmill workers. 

The impact of occupational wood dust exposure on the wood sawmill 

workers' renal function is shown in Table 4. We observed a statistically 

significant decrease (p<0.001) in the estimated glomerular filtration rate 

(eGFR) of WSM (85.40±0.73)ml/min/1.73m2 in comparison to the 

controls (95.95±0.97)ml/min/1.73m2 as shown in Table 4. Our findings 

agree with an African study conducted in South-South Nigeria on 

carpenters, where they observed a statistically significant decrease in 

the eGFR of carpenters (79.65±19.75) mls/min/1.73m2 .22 Most WSM 

had an eGFR within 88mls/min/1.73m3. The Kidney Disease Increased 

Global Outcome ranked a eGFR of 88ms/min/1.73m3 as Class G2, 

mildly decreased glomerular filtration rate (GFR).23  Heavy metals in 

wood preservatives may have a harmful effect on the renal function of 

the WSM. This study observed a statistically significant negative 

correlation between the duration of wood dust exposure in the WSM 

and eGFR. In addition, a statistically significant negative correlation 

was observed between eGFR and cadmium and between eGFR and 

arsenic. The mean blood concentrations of urea and creatinine were 

significantly higher (p<0.001) in the WSM when compared with the 

controls (Table 1). The kidney is the first organ affected by heavy metal 

intoxication because it tends to reabsorb and store divalent metals.20 

Also, according to accumulating evidence, oxidative stress plays a 

significant role in the decline of renal function9,24 a pointer to the fact 

that exposure to wood dust may induce a decrease in the eGFR, 

considering the renal epithelium's exceptional ability to collect and 

transport these toxic metals. Heavy metals are ultimately excreted from 

various organs and plasma by the kidney, an organ whose principal 

function is to eliminate harmful toxins; exposure to heavy metals may 

be detrimental to kidney health.9 The mechanism of arsenic-induced 

carcinogenicity and genotoxicity involves the production of reactive 

oxygen species (ROS) via the mitochondrial respiratory chain and 

oxidative stress events, resulting in DNA strand breaks, DNA cross-

links, down-regulation of Bax proteins and P53, and up-regulation of 

HSP-70 and Bcl-2   proteins in human and animal cells.23,26 Heavy 

metals buildup in experimental animals' liver, kidneys, and brain 

induces oxidative stress by raising ROS levels and lowering reduced 

glutathione levels.27 

 

Pattern of blood arsenic, cadmium and lead levels of wood saw millers 

occupationally exposed to wood dust compared to the unexposed, 

control participants. 

This study observed a statistically significant increase (p<0.001) in 

blood arsenic levels (31.90±0.64)µg/dl of the WSM in comparison to 

the controls (0.76±0.53) µg/dl, as shown in Table 2. Ibama et al.22 

documented a blood arsenic level of 46.0 μg/dl (0.46 ± 0.17 ppm) 

among carpenters in Port-Harcourt, Nigeria, which agrees with our 

study's findings. The increased blood levels of arsenic detected in the 

WSM may be due to increased arsenic in industrial procedures used in 

making antifungal wood preservatives.22  Wood dust contains increased 

industrial wood preservatives, such as Boliden (BIS), zinc sulfate, and 

chromate copper arsenate (CCA)22,28. Furthermore, we observed that 

WSM in Enugu municipality applied preservatives manually without 

putting on any personal protective equipment. The WSM also do not 

use any form of  personal protective equipment while sanding the wood 

due to this, WSM are bathed with the cloud of plentiful wood dust 

produced while sanding the wood; this, we also observed  they inhale. 

Wood dust obtained from the work environment of the wood saw 

millers contained a high concentration of heavy metals, particularly 

arsenic22,29, as we observed from our assay. The  findings of this study 

is above 0.1μg/dl, which is the Agency for Toxic Substances and 

Disease Registry (ATSDR) permissible human blood level for arsenic29, 

as shown in Table 3. 

The blood cadmium level (5.82±0.39)µg/dl of the WSM from our study 

was significantly increased (p<0.001) in comparison to the unexposed 

controls (2.90±0.44)µg/dl, as shown in Table 2. This study may be the 

first to report blood cadmium levels in WSM in Nigeria. The findings 

of this study were higher than 4.145 ± 0.129 µg/dl documented by Musa 

et al.30 among occupationally exposed subjects in Zaria.31 The 

difference in the values may be due to differences in occupational 

exposures or environment. 

 

Table 1: Comparison of the mean values of the serum renal 

parameters of the participants. 
 

Parameter Wood saw millers Controls  p-value 

Urea(mmol/l) 3.44 ± 0.54 3.16 ± 0.02 <0.001* 

Creatinine (mg/dl) 1.14 ± 0.01 1.04 ± 0.01 <0.001* 

eGFR(ml/min/1.73m2) 85.40 ± 0.73 95.95 ± 0.97 <0.001* 

 *: Statistically significant, eGFR: Estimated glomerular filtration rate 

 

Table 2: Comparison of the mean blood arsenic, cadmium and 

lead levels of the WSM and the unexposed, reference groups 
 

Parameter Wood saw millers Controls  p-value 

Arsenic(µg/dl) 31.90 ± 0.64 0.76 ± 0.53 <0.001* 

Cadmium(µg/dl) 5.82 ± 0.39 2.90 ± 0.44 <0.001* 

Lead(µg/dl) 5.03 ± 0.53 2.07 ± 0.23 <0.001* 
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Table 3: Mean blood arsenic, cadmium and lead levels of the study participants in comparison to WHO/ATSDR permissible limit. 
 

Parameters  WHO/ATSDR Permissible limit WSM  Control p-value 

Arsenic(µg/dl) 0.10(ATSDR) 31.90 ± 0.64 0.76 ± 0.53 <0.001* 

Cadmium(µg/dl) 0.12(WHO) 5.82 ± 0.39 2.90 ± 0.44 <0.001* 

Lead(µg/dl) 10.00(WHO) 5.03 ± 0.53 2.07 ± 0.23 <0.001* 

                *: significant             WHO: World Health Organisation         ATSDR: Agency for Toxic Substance and Disease registry 

 

Burning wood as a waste disposal method was observed in the WSM 

environment. This may contribute to the observed increased blood 

cadmium level. Our findings exceeded 0.12 µg/dl, the WHO-permitted 

blood level for cadmium30-31, as shown in Table 3. 

The findings of this study revealed a statistically significant increase in 

the mean blood lead level of WSM (5.03±0.53)µg/dl compared to the 

unexposed (2.07±0.23)µg/dl. The blood lead levels observed in our 

study were below ten µg/dl, the WHO permissible range for blood lead 

level.32 Lead in the earth's crust is absorbed through plant roots. Wood 

type and soil may also have contributed to the lower lead levels in our 

study. Lead was not included in the list of constituents in the 

preservatives. 

 

Correlating the eGFR, arsenic, cadmium and lead levels of WSM with 

years of wood dust exposure 

A statistically significant negative correlation was noted between eGFR 

and the WSM's years of wood dust exposure (r = -0.656, p<0.001) 

(Figure 1). This study observed a statistically significant negative 

correlation between eGFR and WSM blood arsenic levels (r= -0.497, 

p<0.001), blood cadmium levels (r= -0.188, p<0.001), and blood lead 

levels (r = -0.100, p = 0.282). However, the latter (blood lead levels) 

was not statistically significant (p>0.05) (Figure 2, 3, and 4). 

 

Levels of lead, cadmium, and arsenic in wood dust particles were 

collected from the work environment of wood saw millers. 

Wood dust collected from the work environment of the WSM was 

assayed for levels of lead, cadmium and arsenic, as shown in Table 4. 

Lead, cadmium and arsenic were observed to be contained in large 

amounts in wood dust. Nwajei et al.33 reported a high concentration of 

heavy metals in wood dust collected in Sapele, south-south Nigeria.33 

This report is consistent with our findings. The maximum permitted 

exposure level set by the Occupational Safety and Health 

Administration (OSHA) for inhaling sawdust or smoke from burning 

wood containing arsenic is 10μgm-3.33   Our findings suggest that heavy 

metals in chemicals used as wood preservatives may be responsible for 

the elevated amount of the heavy metals found in wood dust collected 

from the work environment of the WSM.  

 

Demographic characteristics of the participants 

One hundred and ninety-five (195) males (100%), comprising 111 

WSM and 84 controls, completed this study. The mean±SD age of the 

WSM was 52.44±1.07, while for the controls, 50.67±1.24 (p=0.078). 

Although the majority (93.7%, 104/111) of the WSM had some form of 

formal education, others (6.3%, 7/111) had no formal education 

(p<0.001). In addition, the majority of the WSM (33.3%, 37/111) do 

not wash their hands before eating when at work, but for the controls 

(100%, 84/84), (p<0.001), all of them admitted to hand washing before 

eating (Table 5). They, therefore, run the risk of ingesting most of these 

particles while eating. Major heavy metal intake routes include the gut, 

skin and respiratory system.32  The human body can absorb heavy 

metals by consumption of contaminated food or drink and by inhalation. 

 

Conclusion 

The negative correlation between eGFR, WSM years of wood dust 

exposure, blood cadmium and arsenic levels implies that occupational 

exposure to wood dust may harm the kidneys. Occupational exposure 

to wood dust may have increased the concentration of the WSM's 

arsenic and cadmium blood levels. This study revealed blood arsenic 

and cadmium levels that exceeded the WHO-permitted limit in the 

WSM and control subjects. These findings may imply a significant 

environmental contamination of the study sites by these metals or other 

lifestyle practices by the respondents that were not considered. 

 

Table 4: Atomic absorption spectroscopy of heavy metals 

(arsenic, cadmium and lead) in the wood dust collected from the 

work environment of the wood saw millers 

 
Heavy metals Concentration (µg/g) 

Lead 253.2 ± 13.2 

Cadmium 536.7 ± 9.28 

Arsenic 3017 ± 151.6 

Values are Mean ± SD 
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Figure 1: Plots show a correlation and a corresponding 95% 

confidence line of best fit for eGFR and WSM work duration. 

The duration of WSM work is negatively correlated to the eGFR 

value.  
 eGFR:estimated glomerular filtration rate, r:coefficient of correlation. 
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Figure 2: Plots show a negative correlation and a corresponding 

95% confidence line of best fit for arsenic levels and eGFR of 

the WSM. Occupational exposure to arsenic over time maybe 

associated with a decreased eGFR. 
 eGFR: estimated glomerular filtration rate,  r:coefficient of correlation. 
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Figure 3: Plots show a negative correlation and a corresponding 

95% confidence line of best fit for cadmium levels and eGFR of 

the WSM. Occupational exposure to cadmium over time maybe 

associated with a decreased eGFR.  
eGFR: estimated glomerular filtration rate,  r: coefficient of correlation. 
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Figure 4: Plots show a negative correlation and a corresponding 

95% confidence line of best fit for blood lead levels and eGFR 

of the WSM.   
 eGFR: estimated glomerular filtration rate,  r:coefficient of correlation. 

Table 5: Demographic characteristics of the study participants. 
 

 Wood saw millers Controls  

Characteristics N % N % p-value 

Male sex 111 100 84 100  

Age(years) 
    

0.078 

       21-30 9 8.1 5 6  

       31-40 7 6.3 14 16.7  

       41-50 27 24.4 29 34.5  

       51-60 43 38.7 21 25  

       61-70 25 22.5 15 17.8  

       Total 111 100 84 100  

Educational status 
    

<0.001* 

       No formal education 7 6.3 1 1.2  

       Primary education 27 24.3 3 3.6  

       Secondary education 68 61.3 35 41.6  

       Tertiary education 9 8.1 45 53.6  

       Total 111 100 84 100  

Hand washing before eating at work     <0.001* 

       No 37 33.3 0 0  

       Not always 69  62.2 4 4.8  

       Yes 5 4.5 80 95.2  

       Total 111 100 84 100  

*: significant   N: number of cases 
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