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Objective: To evaluate if urine radon can be a potential marker for cancers other than lung cancer.

Materials and Methods: This was a cross-sectional study with the inclusion criteria were adult patients diagnosed as non-lung cancer or healthy 
control subjects and agreed to participate in the study. Urine Radon, an outcome of the study, was measured with the RAD 7 and compared between 
the groups of cancers other than lung cancer versus control group. 

Results: There were 144 patients participating in the present study. Of those, 56 patients (38.19%) were control patients, 42 patients (29.17%) had 
gastrointestinal cancer, 8 patients (5.56%) had breast cancer, 12 patients (8.33%) had gynecological cancer, 13 patients (9.03%) had hematological 
cancer, and 14 patients (9.72%) had otolaryngology cancer. There were comparable results on age, body mass index, urine pH including urine 
radon among six groups. The median urine radon was highest in the control group and gynecological cancer group at 402 Bq/m3 (p=0.222). 

Conclusion: Urine radon levels among various cancers other than lung cancer were not different from the control group. Further studies are 
required to confirm the results of the present study due to the small sample size.
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Radon, a colorless and odorless gas from Uranium 
and Radium, has been shown to be one of the major risk 
factors of lung cancer(1). Other than occupational exposure 
of Radon in miners, residential radon was associated with 
lung cancer shown by a systematic review and a case-control 
study(2-4). A previous systematic review showed that radon 
exposure increased risk of lung cancer by 1.29 times with 
95% confidence interval of 1.10 to1.51(2). A recent review 

also reported that radon exposure is associated with other 
cancers including skin cancer with a hazard ratio of 1.16 
or gastric cancer with a hazard ratio of 10.8(1). 

Serum radon may be used to be a marker for lung 
cancer. A study from Iraq found that serum radon was higher 
in patients with lung cancer than control group at 19.22 vs. 
1.78 Bq/m3(5). Urine radon is a non-invasive diagnostic test 
which has a good correlation with serum radon. A study 
conducted in smokers found that average urine and serum 
radon levels were comparable at 11.96 vs. 11.82 Bq/m3(6). As 
there is limited data if urine radon can be a potential marker 
for cancers other than lung cancer, the present study aimed 
to evaluate this possibility.

Materials and Methods
This was a cross-sectional study conducted at Cancer 

center, Khon Kaen Hospital, a referral hospital in northeast 
Thailand. The inclusion criteria were adult patients 
diagnosed as non-lung cancer or healthy control subjects 
and agreed to participate in the study. The control group 
was those without cancer. The present study was approve 
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by ethics commitee (KEF62001). 
Eligible patients were evaluated for age, sex, body 

mass index, and urine examination. The urine examination 
included urine salinity (ppt), urine temperature (°C), urine 
electrical conductivity (µs/cm), urine total dissolved solids 
(ppm), urine pH, and urine radon (Bq/m3). Urine radon, an 
outcome of the study, was measured with the RAD7, the 
most multipurpose radon detector that professionals and 
researchers use globally(7). 

Statistical analysis
Patients were categorized into six groups: control group 

and five non-lung cancer groups. Descriptive statistics were 
used to compute baseline characteristics and urine variables 
of both groups. Numerical variables were shown as median 
(range), while categorical variables were reported as number 
(percentage). The differences of each variable among groups 
were compared by using one-way analysis of variance 
(ANOVA) test for numerical variables, and Fisher Exact 
test for categorical variable. Bonferroni test was used to 
calculate a pairwise comparison in significant numerical 
variables. The statistical analyses were performed using 
STATA software version 18.0 (College Station, Texas, USA).

Results
There were 144 patients participating in the study. Of 

those, 56 patients (38.19%) were control patients, 42 patients 
(29.17%) had gastrointestinal cancer, 8 patients (5.56%) 
had breast cancer, 12 patients (8.33%) had gynecological 
cancer, 13 patients (9.03%) had hematological cancer, and 14 
patients (9.72%) had otolaryngology cancer. Regarding age, 
sex, and basic urine examination, there were comparable 
results on age, body mass index, and urine pH among 
six groups (Table 1). The median age was highest at 58 
years in breast cancer group, gynecological cancer group 
and otolaryngology cancer group (p=0.247). There were 
significant different in a proportion of sex (p<0.001), and 
medians of urine salinity (p<0.001), urine temperature 
(p<0.001), urine electrical conductivity (p=0.031), and 
urine total dissolved solids (p=0.001) as shown in Table 1. 
Urine salinity was significantly different between control 
group and gastrointestinal cancer group (p=0.024), breast 
cancer group (p=0.004), gynecological group (p=0.040), 
and ENT cancer group (p=0.038) as shown in Table 2. 
For urine temperature, there was a significant difference 
between control group and all cancer groups (Table 2). Urine 
electrical conductivity had no significant difference between 
groups, while the urine total dissolved solids had significant 
difference between control group and breast cancer group 
(p=0.010) and ENT cancer group (p=0.001).

There was no significant difference of urine radon 
among the six groups of patients (Table 1). The median 
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urine radon by the RAD7 was highest in the control group 
and gynecological cancer group at 402 Bq/m3 (p=0.222).      
There was no statistical significance of urine radon among 
groups in female patients (p=0.174) and male patients 
(p=0.620). 

Discussion
The present study found that urine radon was not 

statistically significant between subjects in the control 
group and patients of five cancers other than lung cancer. 
Even though radon has been shown to be associated 
with lung cancer, a systematic review did not declare 
statistically significant between radon and cancers other 
than lung cancers(8). Note that it had a positive correlation 
with almost significance between radon and melanoma 
mortality (p=0.07), liver cancer mortality (p=0.06), and 
gastrointestinal cancer (p=0.06). The explanation for 
the non-significant results in this study and the previous 
systematic review may be due to natural history of radon 
exposure(8). 

Radon is a radioactive gas originating from the ground 
and entering the human body via breathing even with low 
level but long term exposure of radon(9,10). Previously, 
several reports showed that miners exposed to radon were 
at risk for lung cancer. A previous study found that miners 
had 40% of lung cancer deaths and 70% of lung cancer 
deaths in non-smokers related to radon exposure(11), while 
a study from Germany showed a linear correlation between 
long-term radon exposure of low radon level and lung 
cancer mortality in miners with the excess relative risk 
per working level months at 0.013 with 95% confidence 
interval of 0.007 to 0.021(9). Recently, a systematic review 
also found that residential radon was associated with 
lung cancer as well with pooled odds ratio of 1.48; 95% 
confidence interval of 1.26 to 1.73(12). As radon exposure 
via respiratory system, it may not be associated with cancers 
other than lungs. Additionally, there is limited data of urine 
radon measurement in patients with cancers other than lung 
cancer. A previous study showed that residential radon level 
over 100 Bq/m3 may increase the risk of lung cancer by 11%, 
but not the urine radon level(12). 

There are some limitations in the present study. First, 

measurement of residential radon of each patient was 
not performed. The present study may not imply on the 
association of residential radon exposure and cancers. 
Second, the sample size in this study was quite small. Further 
large study may be needed. Finally, cytological diagnosis or 
cell types of the cancers were not evaluated.

In conclusion, urine radon levels among various 
cancers other than lung cancer were not different from the 
control group. Further studies are required to confirm the 
results of the present study due to the small sample size.

What is already known on this topic?
Radon exposure is associated with lung cancer. Serum 

radon level was higher in patients with lung cancer than 
control group.  

What this study adds?
Urine radon in patients with cancers other than lung 

cancer was comparable with urine radon in non-cancer 
control subjects.

Acknowledgements
The authors would like to thank the Department of 

Medicine, Faculty of Medicine, Khon Kaen University for 
publication support.

Conflicts of interest
The authors declare no conflict of interest.

References
1.	 Reddy A, Conde C, Peterson C, Nugent K. Residential 

radon exposure and cancer. Oncol Rev 2022;16:558. 
doi: 10.4081/oncol.2022.558.

2.	 Zhang ZL, Sun J, Dong JY, Tian HL, Xue L, Qin LQ, et 
al. Residential radon and lung cancer risk: an updated 
meta- analysis of case-control studies. Asian Pac J 
Cancer Prev 2012;13:2459-65.

3.	 Krewski D, Lubin JH, Zielinski JM, Alavanja M, 
Catalan VS, Field RW, et al. A combined analysis of 
North American case-control studies of residential 
radon and lung cancer. J Toxicol Environ Health A 
2006;69:533-97.

4.	 Ruano-Ravina A, Martin-Gisbert L, Kelsey K, Pérez-

Factors Gastrointestinal 
n=42

Breast n=8 Gynecological 
n=12

Hematological 
n=13

ENT n=14 p value

Urine salinity, ppt 0.024 0.004 0.040 0.087 0.038 <0.001

Urine temperature, oC <0.001 0.009 <0.001 0.006 <0.001 <0.001

Urine EC, µs/cm 0.999 0.999 0.799 0.999 0.999 0.028

Urine TDS, ppm 0.631 0.010 0.377 0.764 0.047 0.001

Data showed a p-value for a comparison with control group by Bonferroni test 

EC=electrical conductivity; TDS=total dissolved solids

Table 2. Pairwise comparison between various cancer groups versus control group in four urine variables



J Med Assoc Thai|Volume 108  Suppl. 2|October 2025 S123

Ríos M, Candal-Pedreira C, Rey-Brandariz J, et al. An 
overview on the relationship between residential radon 
and lung cancer: what we know and future research. 
Clin Transl Oncol 2023;25:3357-68.

5.	 Naji TF, Hassoon SO. Measuring of radon gas 
concentrations in serum samples of lung cancer 
patients in babylon governorate, Iraq. J Phys: Conf 
Ser [Internet] 2021 [cited 2024 Nov 28];1999:012054. 
Available from: https://dx.doi.org/10.1088/1742-
6596/1999/1/012054. 

6.	 Alkufi AA, Abojassim AA, Oleiwi MH. Use of 
air things radon detector in liquid samples (serum 
and urine). Appl Radiat Isot [Internet]. 2024 
[cited 2024 Nov 28];207:111265. Available from: 
https://www.sciencedirect.com/science/article/pii/
S0969804324000939. 

7.	 Salih NF, Jafri ZM, Aswood MSh. Measurement 
of radon concentration in blood and urine samples 
collected from female cancer patients using 
RAD7. J Radiat Res Appl Sci [Internet]. 2016 
[cited 2024 Nov 28];9(3):332-6. Available from: 
https://www.sciencedirect.com/science/article/pii/
S168785071600011X.

8.	 Henyoh AMS, Laurent O, Mandin C, Clero E. Radon 
exposure and potential health effects other than 
lung cancer: a systematic review and meta-analysis. 
Front Public Health 2024;12:1439355. doi: 10.3389/
fpubh.2024.1439355.

9.	 Kreuzer M, Fenske N, Schnelzer M, Walsh L. Lung 
cancer risk at low radon exposure rates in German 
uranium miners. Br J Cancer 2015;113:1367-9.

10.	 National Research Council (US) Committee on Health 
Risks of Exposure to Radon (BEIR VI). Health effects 
of exposure to radon: BEIR VI [Internet]. Washington, 
DC: National Academies Press (US); 1999 [cited 2025 
Jan 4]. Available from: http://www.ncbi.nlm.nih.gov/
books/NBK233262/. 

11.	 Lubin JH, Boice JD Jr, Edling C, Hornung RW, Howe 
GR, Kunz E, et al. Lung cancer in radon-exposed 
miners and estimation of risk from indoor exposure. J 
Natl Cancer Inst 1995;87:817-27.

12.	 Li C, Wang C, Yu J, Fan Y, Liu D, Zhou W, et al. 
Residential radon and histological types of lung 
cancer: A meta-analysis of case‒control studies. Int J 
Environ Res Public Health 2020;17:1457. doi: 10.3390/
ijerph17041457.


