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Abstract 

Background: Uranium (U), a naturally occurring actinide may exhibit radio-toxic or chemo-toxic health effects in exposed 

populations. Increased cases of environmental uranium pollution have recently gained attention owing to its potential threats to human 

health and adverse effects on animals and aquatic life. Among the toxicological effects known to arise from environmental exposure 

to U in humans include neurotoxicity, hepatotoxicity, pulmonary toxicity, reproductive toxicity and bone toxicity. Anecdotal evidence 

indicating that residents of communities in the vicinity of U-mining sites in Siavonga, Zambia, were experiencing some health 

complications associated with U exposure have been recorded. Therefore, the current study was conducted with the aim of assessing 

the associations between specific U exposure-associated health complications, and the potential environmental exposure pathways 

among residents in the vicinity of the U mining sites in Siavonga, Zambia. 

Methods: A comparative cross-sectional study design was used. A total of 698 study participants who met the study’s inclusion criteria 

were randomly included in the study. Pre-tested interviewer-administered semi-structured questionnaires were used for data 

collection, The collected data was thereafter statistically analysed using a binary logistic regression through SPSS (v 20).  

Results: The current study results are suggesting that one’s place of residence and the location of drinking water sources had an effect 

(p< 0.05) on one’s chances of experiencing U exposure-associated health complications. The odds of experiencing U exposure-

associated health complications among the U-mining area community residents were at minimum >1.2 among the general 

populations, >1.6 among pregnant women and >2.014 among children compared to the residents of the non-mining area communities.  

Conclusions: The findings of the study revealed that the residents of the U-mining area were exposed to high U levels. Therefore, 

awareness programs targeting local communities should be initiated to sensitise them on the means and ways of limiting and avoiding 

exposure to U.  
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INTRODUCTION  
Uranium (U) is an actinide that naturally 

occurs in small concentrations in the environment.  

Geogenic processes and anthropogenic activities 

have been implicated in raising the concentration 

of U in the environment [1]. Variations in the 

geological deposits of U in different 

compartments of the environment are usually 

responsible for elevated levels of U levels [2]. 

Geological and geochemical processes such as 

leaching of U contaminated surface water into 

underground aquifers can contaminate 

groundwater [3]. Weathering can also exacerbate 

environmental U contamination as weathering 

agents such as wind or water may carry U 

contaminated soil particles to non-contaminated 

environments [4]. Some geochemical processes 

such as low environmental pH levels and 

oxidation processes may enhance the oxidation of 

uraniferous rocks or the decomposition of U-

carbonate complexes thereby contributing to the 

elevation of U levels in the environment [5]. In 

addition to geological and geochemical processes, 

anthropogenic activities can alter the geologic 

distribution of U and result in its release into the 

environment [6]. Mining and mineral exploration, 

agricultural, nuclear facilities and military 

activities are among the most reported 

anthropogenic activities cited as sources of U 

environmental contamination [6-11]. Therefore, 

geological processes, geochemical reactions and 

anthropogenic activities can render U more bio 

and chemo-available in the environment. 

Reports on environmental U pollution 

have recently gained much attention, probably 

owing to uranium’s potential threats to human 

health and its adverse effects on animals and 

aquatic life [11-16]. Evidence from some 

toxicological and epidemiological studies 

suggesting possible associations between 

environmental U exposure and potential human 

health effects has been documented. For instance, 

studies by Keith et al. [17] suggest that most of 

the U exposure-associated health complications 

arise from uranium’s chemotoxicity and not 

radiotoxicity. Other studies have also indicated 

that consumption of food contaminated with U, 

particularly water containing U concentrations 

exceeding 30 μg/L, may pose chemo-toxic effects 

to the cardiovascular and the renal systems [18-

21]. Even exposures to U levels lower than 30 

μg/L should not be ignored if the exposure 

happens to be chronic.  An association between 

chronic exposure to U concentrations lower than 

30 μg/L and some health complications such as 

some cancers, impairments to the nervous, 

endocrine and reproductive systems have been 

reported [22-23]. Acute and subacute exposures to 

U levels above 30 μg/L have also shown 

associations with prenatal-related and kidney-

associated health complications in humans [15-

16,24]. Uranium from contaminated 

environments has several routes of entry into the 

body systems, as shown in Fig 1. 

 

 
Fig. 1: Schematic illustration of exposure pathways 

of U to humans [25]. 

 

The routes of exposure to U include 

inhalation, dermal contact and the oral route. 

Among the three, the oral route account for the 

majority of the exposure through consumption of 

water contaminated with U, intake of agricultural 

products such as cereals, meat and meat products 

such as cow milk [26]. Preliminary studies by 

Haakonde et al. [25,27] showed elevated U levels 

above the World Health Organisation’s 

recommended guideline limit of 30.00 μg/L for 

drinking water, and high urinary U levels up to 

110.00 μg/L in Siavonga district, Zambia. This 

indicated increased health risk from U exposure 

to residents in the vicinity of U mining sites in the 

area. Reports alleging that residents in the vicinity 

of the U mine were experiencing U health 

complications that could be linked to U exposure 

in Siavonga [28-31] have persisted. According to 

the literature search using the following key 

words; uranium exposure, children, maternal-

related, health complications and Zambia on 

google scholar did not reveal any publication on 

this topic. Therefore, to the best of our knowledge, 

nothing is currently known about the association 

between environmental U exposure risk factors 

and health complications alleged to be prevailing 

among the residents near U mining sites in 

Siavonga district, Zambia. Hence, the current 

study was conducted to determine the prevailing 

U exposure-associated health complications 
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among residents in the vicinity of the U mining 

sites in Siavonga. Further, associations between 

each of the identified health complications and the 

environmental exposure risk factors were assessed. 

MATERIALS AND METHODS 

Study design  

A comparative cross-sectional study 

design was used in the current study. A semi-

structured questionnaire, mostly with closed-

ended questions was used for collecting data on 

the prevailing U exposure-associated health 

complications and the associated environmental 

exposure risk factors. The same type of 

questionnaire administered in U-mining area 

communities was also administered in the non-

mining area communities. The total number of 

households from the communities in the U-

mining area was used to determine the sample size 

of the respondents. Only one person participated 

in the study from each selected household. 

Using the modified Cochran formula [63] 

and the outlined parameters, the sample size of the 

respondent households was determined. From 

each of the study areas, i.e., U-mining area and the 

non-mining area, 349 study participants were 

targeted for sampling. The sampling activities 

were conducted between November 2019 and 

October 2020. The sampling sites are shown in 

Fig. 2. The Stratified sampling technique was 

used when sampling the households from 

communities in the U-mining area. For each 

community, a list of serial numbers of households 

was developed from each of the current village 

registers. A raffle draw was performed to 

randomly select households from which the study 

participants were selected. Only one volunteering 

person meeting the inclusion criteria from the 

selected household was required to respond to a 

questionnaire. The same procedure was done 

when selecting respondents from the non-mining 

area communities. Residents who had resided in 

the U-mining area communities for a continuous 

period of not less than one year were included in 

the current study. The one-year period of 

residence for the study participants’ inclusion into 

the study was based on the biological half-life of 

U in the bones, which is estimated to be between 

70 and 200 days for chronic exposure to U and 

much lesser (about 15 days) in the blood for acute 

exposure to U [3,34]. The residents targeted for 

inclusion in the study had to be at least 18 years at 

the time of data collection with no history of 

smoking or working in the U-mining or 

processing facilities. The age of 18 years and 

above for to be included in the study was based on 

ethical reasons as it is the age of informed consent. 

A history of smoking or working in U-mining or 

processing facilities could have confounded the 

signs and symptoms of U chemical toxicity. 

Regarding study participants from the non-mining 

area communities, only those who resided in the 

area for a continuous period of not less than a year 

were included in the current study as long as they 

were at least 18 years, and with no history of 

smoking or working in U-mining or processing 

facilities. Additionally, they were expected to 

have never resided in the U-mining area 

communities or any mining area elsewhere for a 

continuous period of more than a year from the 

time of data collection.  

Any resident of either the U-mining area 

or the non-mining area communities who did not 

meet the outlined criteria for a respective study 

area was excluded from the current study.  

Study Area 

The current study focused on the 

communities around U mining sites in Siavonga 

district, Zambia (Fig. 2). Siavonga district is 

located between latitude -16o 32’17” South and 

longitude 28° 42’31.54” East and 511 meters 

elevation above the sea level. The district covers 

about 2514 km2 with a population density of 

25.21persons per km2 [32]. The U-mining areas 

are surrounded by Nanyanga, Simamba, 

Sinadambwe and Manchahvwa communities. 

These study sites were selected because of U-

mining activities which have been ongoing since 

the early 1960s in the area [33]. For purposes of 

comparing our results, Siavonga town, about 67 

km away from the U-mining area and with no U 

mining history, was also included in the study. 

Details of population distributions about the study 

area are shown in Fig. 2 

 

 

Fig. 2: Location of Mining and Non- 

Mining Communities near Uranium Mining Sites 

in Siavonga, Zambia. 

 

Data collection and analysis 

Data collection was conducted between 

November 2019 and October 2020. A pre-tested 
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questionnaire by Yabe et al. [35] was slightly 

modified and thereafter used for data collection. A 

total of eight enumerators, particularly 

Community Health Assistants, were oriented and 

trained for two days to interviewer-administer 

questionnaires. Five were assigned to collect data 

from the U-mining area communities and three to 

the non-mining area communities. Prior to data 

collection, the questionnaire was translated from 

English into Tonga, a dominant language in the 

study area, by a Secondary School trained teacher 

for Tonga language.  

Prior to interviewing the study 

participants informed consent was obtained from 

them. The relevance of the study, its nature, and 

expected level of participation were well 

explained to them. They were also assured of 

confidentiality about the information they were to 

disclose, was treated with the utmost 

confidentiality, as only the principal investigator 

(PI) had access to the entered data through 

encryption of data files. There was equally 

restricted access to the filled-up questionnaires by 

any individual without permission from the (PI). 

Participation in the current study was on a 

voluntary basis and any study participant was free 

to opt out of the survey without giving notice to 

the principal investigator.  

Associations between specific U 

exposure-associated health complications and the 

environmental U-exposure pathways were 

examined using a binary logistic regression 

analysis with the aid of the statistical software, 

SPSS version 20 (IBM Analytics, Year of version 

release). Gender, age and the number of 

pregnancies a respondent had before, were all 

adjusted for when assessing for associations 

between specific U exposure-associated health 

complications and the environmental U-exposure 

pathways.  A p-value of less than 0.05 indicated a 

statistical significance in all the statistical tests. 

 

RESULTS  
Participant’s demographic characteristics 

The study participants from the U-

mining area communities were of ages ranging 

from 19 to 66 years, and their median age was 

31. From the non-mining communities, the age 

range of the of the study participants was 18 to 

73 years with a median age of 33. The majority 

of the study participants were in the informal 

sector of employment, mainly as subsistence 

farmers (95%) in the U mining area 

communities and in the non-mining area 

communities (65%), mainly as subsistence 

farmers, fishermen and marketeers. Other 

socio-demographic characteristics of the study 

participants are shown in Table 1. 

                

             Table 1: Participants’ demographic characteristics 

 
 

 

 

 

 

 

 

 

 

 

 

Self-reported U exposure-associated health 

complications and exposure risk factors  

As shown in Table 2, the logistic 

regression analysis suggested that one’s place of 

residence, and the location of their drinking water 

sources had an effect (p< 0.05) on the U exposure-

associated self-reported cases (SRCs) of chronic 

lower abdominal pain, and abnormal 

menstruations among the female respondents 

(p<0.05) among the residents of the U-mining 

area when the respondent’s age was kept fixed. 

Additionally, one’s place of residence and 

location of drinking water source, i.e., in U-

mining area or non-mining area, showed 

statistical evidence of having an effect (β= 1.531, 

p< 0.05) on the self-reported cases of 

experiencing pain when urinating among 

respondents of the U-mining area communities 
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where age and gender were adjusted for. The 

history of consuming water sourced from water 

sources located in the vicinity of U-mining areas 

showed a significant regression relationship (β= 

1.600, p< 0.05) with the self-reported respiratory-

related complications when age and gender of the 

study participants was kept fixed during 

regression analysis. Further, the study results 

showed that the odds of experiencing chronic 

lower abdominal pain [OR= 11.554; 95% CI 

(3.251, 41.054)], abnormal menstruations [OR= 

3.490; 95% CI (2.621, 19.629)] and experiencing 

pain when urinating [OR= 6.943; 95% CI (1.180, 

40.842)] among respondents living in the U-

mining area communities were all above 1.180 

times higher than those living in the non-mining 

area. On the other hand, the odds of experiencing 

respiratory-related complications among the 

study participants whose water sources were 

located in the U-mining area were 1.700 times 

higher than those who consumed from water 

sources located in the non-mining area in 

Siavonga, Zambia. 

 

 

Table 2:  Regression analysis of the SRCs and U exposure-associated factors in Siavonga district 

*Implies that the associations were statistically significant at p< 0.05. The percentages in () are for the logistic regression model’s specificity, 
while [ ] are for the logistic regression model’s sensitivity. 
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Maternal-related Self-Reported Health Complications 

(SRHCs) and U exposure-associated environmental 

risk factors  

The logistic regression analysis between 

the respondents’ area of residence and the location 

of the drinking water sources with the U 

exposure-associated health complications area 

shown in Table 5. After adjusting for age and the 

number of previous pregnancies which the female 

respondents had, the analysis showed that ones’ 

residence and the location of the sources of 

drinking water, i.e., U-mining area or non-mining 

area, had a regression relationship (p < 0.05) with 

the U exposure-associated self-reported cases of 

miscarriages and stillbirths. Similarly, U 

exposure-associated self-reported cases of low 

birth weights and births with congenital defects,  

suggested that ones’ residence had an effect (p < 

0.05) on the self-reported low birth weights and 

births with congenital defects when the ages and 

previous pregnancy records were kept fixed. 

The current study further showed that the 

odds of having a miscarriage [OR= 1.672; 95% CI 

(1.272, 10.275)], stillbirth [OR= 9.546; 95% CI 

(6.616, 12.023)], child a with low birthweight 

[OR= 2.868; 95% CI (1.825 9.972)] or 

births with congenital defects [OR= 4.815; 95% 

CI (1.263,13.726)] were all above 1.672 times 

higher among U-mining area community 

respondents than their counterparts from the non-

mining area (Table 5). Further, the odds of 

experiencing miscarriages and stillbirths were 

1.071 and 2.129 times higher among the study 

participants from the U-mining area communities 

than those from the non-mining area with 95.0 per 

cent Confidence Intervals (CIs) of 1.068 to 4.513 

and 1.011 to 3.939, respectively (Table 3). 

 

 Table 3:  Regression analysis of U exposure-associated maternal-related complications and U exposure-

associated factors  

*Implies that the associations were statistically significant at p< 0.05. The percentages in ( ) are for the logistic regression 

model’s specificity, while [ ] are for the logistic regression model’s sensitivity.  
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Children’s U exposure-associated health complications 

and environmental risk factors for prenatal exposure 

to U 

The logistic regression analysis showed that when 

the ages of the mothers adjusted for, the mothers’ 

area of residence and history of experiencing a U 

exposure associated health complication during 

pregnancy had a significant (p < 0.05) effect on 

the child’s health status; low birth weights, 

hearing impairments and physical disabilities 

water (Table 4). Concerning the parents’ area of 

residence, the odds of having a child with low 

birth weight [OR= 2.014; 95% CI (1.535, 7.577)], 

hearing impairment [OR= 2.016; 95% CI (1.994, 

49.510)] or a physical disability [OR= 1.048; 95% 

CI (1.879, 2.268)] were all above 1.048 times 

higher among parents living in communities in the 

U-mining area than those from non-mining area  

 

 

communities. Further, the odds of having a child 

with low birth weight [OR= 1.138; 95% CI (1.057, 

3.332)], hearing impairment [OR= 1.231; 95% CI 

(1.064, 1.838)] or physical disabilities [OR= 

1.959; 95% CI (1.062, 3.615)] were all above 

1.138 times higher among mothers with a self-

reported history of experiencing a U exposure-

associated health complication than the mothers 

who did not self-report to have ever experienced 

the same health complications. 

 

 

 

 

Table 4:  Regression analysis of children’s U exposure-associated health complications and prenatal U exposure-

associated environmental factors 
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DISCUSSION  

 
The current study findings showed that 

the most prevailing U exposure-associated self-

reported health complications among the 

residents of the U-mining area communities 

included chronic lower abdominal pain, pain 

when urinating, abnormal menstruations among 

women and respiratory-related health 

complications. Further, a significant association 

between the prevailing U exposure-associated 

health complications and U exposure-associated 

environmental risk factors i.e., area of residence, 

duration of residence in communities in the 

vicinity of U mining sites, consumption of cow 

milk and water sourced from the U mining area 

communities suggested correlations with the 

prevailing U exposure-associated health 

complications. Earlier studies done in the same 

area also showed significant correlations between 

U contamination levels in drinking water and in 

cow milk sampled from the same area in Siavonga 

[25,27]. Elsewhere, researchers have also 

reported a high prevalence of cases of 

nephrotoxicity [14,36], altered menstrual cycles 

[16,37] and respiratory-related health 

complications [38] in populations residing in 

well-known U-contaminated environments. 

Therefore, these findings from the current study 

strongly suggest that the reported health 

complications among the residents in the vicinity 

of the U-mining sites could be due to them being 

exposed to U by virtue of their area of residence, 

sources of the water they drink and the food they 

consume. 

Jenny-Burri et al. [39] reported that only 

place of residence and duration of residence in the 

place influenced the prevalence of U exposure-

associated health complications among the 

Swedish population exposed to natural U. 

Similarly, our study findings showed that, one’s 

place of residence and one’s duration of residence 

in the same area had strong associations with the 

prevailing U exposure-associated health 

complications i.e., chronic lower abdominal pain, 

experiencing of chronic pain when urinating, 

abnormal menstruations and respiratory-related 

health complications. As reported in the findings 

from this study, other studies have equally 

indicated that prolonged duration of residence in 

a place and frequency of visits to U-mining sites 

have an impact on ones’ blood uranium levels [40-

41].  

The current study results suggest that 

consumption of U-contaminated water may be 

associated with adverse health complications, 

contrary to the findings by Kurttio et al. [36]. 

Kurttio et al. [36] concluded that U contamination 

of drinking water had no direct relationship with 

the adverse health effects manifesting among the 

consumers of U-contaminated water as there were 

no apparent clinical symptoms among consumers 

of water with high U-levels (3410 µg/L). Further, 

Prat et al. [42] suggested that calcium-dependent 

U-species [CaUO2(CO3)3(aq) and 

CaUO2(CO3)32-] in drinking water inhibit the 

chemo-toxicity of U upon ingestion. Prat’s 

conclusion on the role of calcium-dependent U-

species in drinking water could be the likely 

explanation for the non-existence of statistical 

relationships between U exposure through 

drinking water and the adverse health effects in 

the exposed populations that were not observed 

by Kurttio et al. [36]. Although not investigated, 

the current study results could suggest that 

calcium-dependent U-species were negligible in 

the drinking water sources in Siavonga. Hence, 

the suggested statistical association between U 

contamination of the drinking water sources and 

the overall SRHCs among the U-mining area 

residents in Siavonga, Zambia. Otherwise, an 

increasing volume of literature has continued to 

suggest potential associations between U 

exposure-associated health complications and U 

exposure environmental risk factors globally 

[38,43-45].  

In the current study, self-reported adverse 

birth outcomes were more prevalent among 

women from communities in the vicinity of the U-

mining sites than the women from the non-mining 

area. The self-reported miscarriages, stillbirths 

and births with congenital disabilities 

demonstrated significant associations with some 

of the environmental exposure risk factors, i.e., 

the women’s residence and duration of residence, 

their sources of drinking water and foods. 

Previous studies in Wuhan in China, Central 

Michigan and the Texas Gulf Coast in the USA 

have so far indicated a possible association 

between stillbirths and pre-term labour with 

maternal U-exposure in women who resided in U-

contaminated environments for up to 20 years 

[16,46-47]. Unlike the studies that only 

demonstrated the association between stillbirths 

and place of residence as an environmental U 

exposure risk factor, the current research suggests 

that synergistic environmental exposure risk 

factors could be responsible for the observed 

association between the self-reported cases of 
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stillbirths and environmental exposures to U.  

According to the current study results, 

environmental exposure factors, i.e., the women’s 

place of residence and the location of drinking 

water had an association with the self-reported 

birth outcome such as congenital disabilities. 

Similarly, Guo et al. [48] and Wei et al. [49] 

reported that births with congenital disabilities, 

particularly orofacial clefts were more prevalent 

among women whose residences were located in 

environments contaminated with U. However, 

scientific explanations for the association 

between orofacial clefts in children and maternal 

exposure to U is still scanty, making it difficult to 

exclude the latent effects from other 

environmental pollutants and determine the 

possible reproductive toxicity of U in humans 

[50-52].  

A meta-analysis by Ma et al. [2] on U 

studies conducted between 2000 and 2020 

showed that none of the studies found evidence to 

associate U-exposure with miscarriages. On the 

contrary, our study suggests that a combination of 

environmental risk factors could induce 

miscarriages, as alleged through self-reports 

among women that were interviewed. Our study 

findings further concur with few documented 

reports which suggest possible associations 

between U exposure-associated maternal 

complications (stillbirths and births with 

congenital disabilities) and environmental 

exposure to U [16,53].  

In the current study, the self-reported 

cases of children’s low birth weights, hearing 

impairments and physical disabilities 

demonstrated an association with the parental 

place of residence and their mothers’ history of 

experiencing a U exposure-associated health 

complication during the period of pregnancy. 

Studies by Bloom et al. [47], Yang et al. [53], 

Chen et al. [54] and Wang et al. [15] observed that 

low birth weights were prominent among 

pregnant women concurrently exposed to U and 

other toxic heavy metals. These researchers only 

considered the association between maternal 

exposures to natural U through drinking water and 

the prevalence of lower birth weights. Apart from 

drinking water as the possible route of maternal 

and prenatal exposure to natural U, the current 

study also considered the synergistic effects that 

could arise from a parental place of residence, 

duration of residence, consumption of drinking 

water and cow milk from known U contaminated 

area. Although evidence of mechanisms of 

prenatal exposure to U is scanty, it is concerning 

to note that U environmental-exposure risk factors 

could amplify uranium’s dose-time dependent 

toxicological effects during the gestation and 

lactation periods and subsequently manifest 

multifarious health complications during foetal 

and neonatal stages [44,55].  

The most self-reported physical 

disability among children from communities in 

the vicinity of U mining sites was bone-related 

deformations. Since U is implicated in replacing 

Ca2+ ions on the bone surface and accumulating 

in the skeleton [56-60]. Therefore, the present 

study suggests that U exposure could be 

responsible for self-reported bone-related 

physical disabilities.  

Scientific evidence associating U 

exposure with hearing impairments in humans, 

both children and adults, is still scarce. However, 

Wright et al. [60] observed an association 

between hearing impairments in infants and 

exposure to Lead (Pb). Wright et al. [60] further 

suggested that hearing impairments in children 

could also be attributed to brain damage resulting 

from prenatal exposure to Pb, a neurotoxicant. A 

series of uranium’s alpha and beta decay 

processes result in progenies, including Pb [1]. 

The connection of U and Pb could be responsible 

for the reported relationship between maternal 

exposure to U due to the parents’ area of residence 

and the self-reported cases of hearing 

impairments among children whose parents reside 

in communities in the vicinity of U mining sites. 

Similarly, such a connection of Pb with U could 

also suggest possible relationships between the 

cases of brain damage among children whose 

parents were environmentally exposed to U in 

China, the USA and Japan [17,62]. 

 
LIMITATIONS 

The current study only considered U 

exposure as a possible cause of the self-reported 

health complications among residents of the study 

area. However, uranium’s decay process produces 

even more toxic metals such as Radon, Polonium, 

and Pb, which could cause various health 

complications. Additionally, the current study 

only assessed associations between U exposure 

pathways and the self-reported health 

complications among the study participants. 

Further, the unavailability of diagnostic 

equipment, particularly, for screening 

environmental exposure-associated health 

complications in most of the local health facilities 

in Siavonga may have the potential to mislead 

clinicians and researchers to attribute the 

causation of the self-reported health 

complications U exposure alone while ignoring 

other risk factors. Therefore, the current study 

results should be cautiously interpreted as they do 
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not signify causation but rather associations 

between the environmental exposure pathways 

and the prevailing self-reported U exposure-

associated health complication prevailing among 

residents in the vicinity of the U mining area in 

Siavonga, Zambia.  
 
CONCLUSION 

By assessing more synergistically 

interacting environmental risk factors, the present 

study is the first study which identified the 

associations which U exposure have with the 

prevailing U exposure-associated SRHCs among 

communities in the vicinity of the U-mining sites 

in Siavonga, Zambia. Further, the present study 

findings, could suggest a possible confirmation of 

findings from the earlier studies conducted in the 

same area [25,64] which revealed increased 

likelihood of health risks from environmental 

exposure to U among the U-mining area 

community residents. Thus, the alleged health 

complications being experienced by the U-mining 

area residents could be emanating from exposure 

to high U levels. Therefore, the local authority and 

the ministry of health should initiate awareness 

programmes targeting the local communities to 

sensitise them on the means and ways of limiting 

and avoiding exposure to U. Finally, 

epidemiological studies should be conducted in 

future to verify and explore possible cause-effect 

models such as U excretion and creatinine tests 

for nephrotoxicity, and the antibody-antigen 

studies for inflammatory effects associated with U 

exposure.
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