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ABSTRACT

Background: The obvious increase in mobile phone base stations in Iraq after the 
year 2003 has raised worries about potential nonspecific health symptoms affected 
by electromagnetic radiation produced. Studies on this issue in Iraq were scarce. 
Objective of the study: To identify the possible nonspecific health problems 
among adult inhabitants who lived for five years or more at a distance of up to 
300 meters from mobile phone base stations and towers compared to those who 
lived far away from cell phone towers (500 meters and more). Methods: A cross-
sectional descriptive study was conducted in Hilla city, Babylon province, during 
the period from November 2017 through February 2018. A non-probability 
(purposive sample) was selected from populations living in AL-Hilla urban 
regions for more than five years close to four randomly selected base station towers 
and those who lived in areas more than 500 meters from the same cell towers. A 
convenience sample constituted 278 adults aged 18 years and above of both sexes 
who were investigated after obtaining their verbal consent and who had completed 
a pretested questionnaire that focused on the subjective symptoms they suffered 
from via in-depth face-to-face interviews. Results: The findings of the current 
study revealed a statistically significant increase in ill-health effects (prevalence 
of nonspecific symptoms) <0.05 among those living in the locality <300 meters 
from mobile telephone base stations compared to those who lived far away from 
the mobile phone stations >500 meters. The strongest associations (<0.01) were 
fatigue, headache, sleeping disorders, difficulty in concentration, and dizziness. 
The male-to-female ratio in this study was 1.5:1. The social problems related 
to this health issue included that only one in five of the participants mentioned 
that they were informed before setting the stations near their houses, and 75% 
of inhabitants near the stations reported conflicts with the owner of the building 
where the cell phone tower was placed. Conclusion: The study found significant 
health-related nonspecific symptoms (headache, fatigue, and sleep disturbance) 
among adults living close to mobile telephone base stations compared to those 
who lived far away. It is sensible that mobile telephone base stations be located at 
least 500 meters from the houses of inhabitants.
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Introduction
The electromagnetic spectrum includes the following: radio 
waves, microwaves, infrared rays, light rays, ultraviolet 
rays, X-rays, and gamma rays (Verbeek et al., 2025). Health 
outcomes of electromagnetic fields from mobile phone base 
stations are of very high concern (Durusoy et al., 2017). 
During the last two decades, there has been a great debate 
and concern about possible health effects related to exposure 
to radio frequency from cell phone base stations (Ali et al., 
2017). A local study conducted in Al Hilla city, Babylon 
governorate, during the year 2016 found the density of non-
ionizing radiation to be higher in Hilla city center compared 
to the periphery of the city due to an increase in the number 
of cell phone base stations and towers (Lin, 2025).
Epidemiological studies explored the link between living 
in the vicinity of base stations and neurobehavioral effects; 
the findings of these studies identified a significantly high 
prevalence of non-specific adverse symptoms when living in 
proximity to mobile phone stations (Khurana et al., 2010). 
Further evidence showed the association between exposure 
to this type of non-ionizing radiation and low cognitive 
performance (Malek et al., 2015). There is evidence that 
residents living near mobile telephone base stations are at 
risk for increasing non-specific well-being symptoms, and 
there is an indication that RF-EMF from mobile locations 
can influence leukocytes, showing genetic stress and possibly 
affecting well-being and increasing non-specific symptoms 
among exposed people living close to the source. A man 
and woman developed microwave syndrome symptoms 
(e.g., neurological symptoms, tinnitus, fatigue, insomnia, 
emotional distress, skin disorders, and blood pressure 
variability) after a 5G base station was installed on the roof 
above their apartment (Alazawi, 2011).
Exposure to heat stress due to the effects of non-ionizing 
radiation could increase oxidative and metabolic stress 
(Nilsson & Hardell, 2023). The implementation of new 
technologies such as cell phone base stations should be 
accompanied by an assessment of the actual threats posed 
by their use (Laldinpuii et al., 2026). A recent local study 
demonstrated that males who resided close to the mobile 
telephone base station are far more susceptible to anxiety 
(Samimi et al., 2021), mood swings, and sleep disorders 
(Khorseva & Grigoriev, 2023).
Studies on the epidemiological evidence of health effects 
of radiation from cell phone base stations in Iraq are scarce 
(Ibrahim et al., 2023). This study is carried out to shed light 
on the non-specific unwanted health disorders among people 
living in the neighborhood of mobile phone base stations 
compared to those living at distances greater than 500 meters 
from the base stations and their towers.
Methodology: The current study was conducted in Hilla 
City, the center of Babylon governorate. This was a cross-
sectional descriptive study conducted during the period 
from November 2017 through February 2018. The non-

probability convenience sample was selected from residents 
living in AL-Hilla city areas for more than five years, close to 
the four randomly selected base stations, and a non-exposed 
group who lived in areas more than 500 meters from the 
stations. Four sub-districts near mobile phone base stations 
were selected by simple random technique. It was decided 
to select 300 adults from the four sub-districts, but only 278 
subjects of both genders responded (response rate = 92.6%). 
Interviews were conducted after obtaining the verbal consent 
of the participants enrolled in this study. The questionnaire 
was adopted from standard questionnaires from other studies 
(Frank et al., 2025; Röösli et al., 2021; Nakagawa et al., 2017; 
Frank, 2021; de Vocht & Röösli, 2025; Gómez-Perretta et al., 
2013; Hassoy et al., 2013), which included a demographic 
information domain (general questions pertaining to age, sex, 
occupation, marital status, level of education, and estimated 
distances from base stations: less than 300 meters or more 
than 500 meters). The contact conditions of participants 
were defined by the duration of time lived in the area of base 
stations (fewer than 5 years or more than 5 years).
The information included in the questionnaire also focused 
on symptoms such as headaches, fatigue, sleep disturbances, 
irritability, feelings of discomfort, loss of appetite, 
nausea, difficulties in concentration, memory loss, visual 
disturbances, hearing disturbances, and dizziness, as well as 
other symptoms they suffered from. The questionnaire was 
adopted from a review of the scientifically valid available 
literature.

Exclusion criteria
This study did not include participants with a history of 
blood illness, asthma, seizures, cancer, or tobacco use. 
Removed from the study were known instances of anxiety, 
eyesight issues, attention deficit disorder, skeletal muscle 
diseases, physical handicap, sedative use, and a history of 
sleep disturbances (Benito-León et al., 2023; Elatfy et al., 
2024). Data were analyzed using SPSS Version 23. A p value 
< 0.05 was considered statistically significant.

Results
Table 1 reveals the variances in the occurrence of nonspecific 
manifestations among the exposed and non-exposed groups. 
Individuals who live near mobile towers, within less than 
300 meters, have a higher and more significant frequency of 
health manifestations such as insomnia, dizziness, headache, 
and transient loss of memory (p <0.05).

Discussion
Mobile station towers produce electromagnetic wave 
radiation having health impacts that can be partitioned into
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Figure (1) distribution of the study sample 
by sex
Figure 1 shows that males are predominant, and the male to 
female ratio is 1.5:1.

Figure (2) distribution of participants ac-
cording to the state of conflict and fights 
with the building or house owner who ac-
cept to put the cell phone tower on the roof 
of his house.

Figure 2 reveals that one quarter of participants enrolled in 
fights with those who accept to put the tower in their build-
ing.

Figure (3) distribution of cell phone 
towers according to their proximity to 
schools and kindergartens.

Figure -3-explains that about half of the cell phone base sta-

tions are located near schools and kindergartens.

Figure (4) distribution of participants ac-
cording to their fear status from the health 
effects of radiation.                                                                                                                                

Figure 4 shows that the majority of participants have feelings 
of fear regarding the side effects of base stations.
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Table (1) comparison between different health disorders among 
exposed and non-exposed adults to cell phone base station 
radiation in Hilla city

Manifestations                                                        >  500 
meters 
   <300 meters 
                      N (%)                              N(%)                                       
40 (22.22)                   20(21.73)                      

Forget transient loss 
of memory

48 (26.66)                  21(22.82)       p<0.01

Headache 82 (45.55)                     38(41.3)       p<0.05
Insomnia 44 (24.44)                  14 (15.21)       p<0.01
Dizziness 33 (18.33)                   11(11.95)          p<05
 Anxiety  30 (16.66)                     21 (22.82)             
Depression 33 (18.33)                     22(23.91)              
Loneliness 53 (29.44)                     19(20.65)     p<05

Each subject may have more than one symptoms

warm and non-warm (Dhaher, 2025; Frank et al., 2025; 
Nakagawa et al., 2017; Röösli et al., 2021). This study shows a 
male-to-female ratio of 1.5:1, indicating a higher participation 
of males, which aligns with the findings of another Iraqi 
cross-sectional study carried out on 168 adult participants, 
both men and women (Frank, 2021). This gender difference 
may be related to cultural and social factors; males in our 
society usually represent the family’s opinions. In addition, 
men spend more time outside their houses or in places where 
cell phone towers are installed, increasing their debates 
related to tower placement, and they are more involved in 
environmental health problems.
Thus, they have responded highly to surveys investigating 
environmental health problems like the adverse social and 
health effects of cell phone towers. Besides the findings related 
to health complaints attributed to exposure to RFR from cell 
phone towers, the current study revealed important social 
consequences associated with the location of cell phone base 
stations in residential areas. In this study, only twenty percent 
of people living near the cell phone towers were informed 
before the installation of towers near their homes, indicating 
a lack of transparency and poor community participation in 
addressing the problems of social tension and conflicts (de 
Vocht & Röösli, 2025).
About three-quarters of residents living near the towers 
reported occurrences of conflicts with the owners of 
buildings hosting the mobile towers (Ashraf et al., 2024). 
These conflicts relate to disagreements regarding the 
placement of the tower and its potential health effects. These 
social problems are similar to the findings of other reports 
from developing countries (Gómez-Perretta et al., 2013). It 
has been discovered that RF-EMF can cause alterations in 
nerve cells, including ion channels, neuronal cell death, and 
altered myelin and nerve cell function (Hassoy et al., 2013).
The impact on the antioxidant state and DNA damage in 

human circulating blood cells from individuals who reside 
near cell phone station bases was contrasted with healthy 
controls (Benito-León et al., 2023; Elatfy et al., 2024). The 
increase in the frequency of nonspecific symptoms among 
participants enrolled in this study who lived < 300 meters from 
the mobile towers is in line with an Iranian study conducted 
in Isfahan, which shows that most of the symptoms, such as 
headache, dizziness, irritability, discomfort, nervousness, 
depression, sleep disturbance, and memory loss, were 
statistically significant in the inhabitants living near the 
mobile base stations (within <300 m distances) compared to 
those living more than 300 meters away from the base station 
(Ramirez-Vazquez et al., 2024).This finding also aligns with 
the results reported by a local small-scale cross-sectional 
study conducted in Diyala governorate, which concluded 
that men who lived close to mobile telephone base stations 
are particularly susceptible to electromagnetic radiation-
induced sleep disorders, anxiety, and mood swings (Elatfy 
et al., 2024).

Martin S et al. reported in their descriptive cross-sectional 
study that self-reported insomnia and sleep disorders were 
high among dwellers living in the vicinity of antennae of 
cell phone stations in French urban areas; this aligns with 
the findings of the current study. Another study reported 
a strong association, with accuracies of “85.3%, 82%, 84%, 
82.4%, and 65.1% for headache, sleep disturbance, dizziness, 
vertigo, and fatigue,” respectively, among those living in the 
vicinity of cell phone towers. In contrast, a study conducted 
in Turkey, Izmir, revealed limited associations between 
proximity to base stations and some general symptoms 
among residents. At the same time, studies emphasize that 
the evidence is still poor and limited by cross-sectional 
design, self-reported symptoms, and imperfect exposure 
assessment; a 2023 study concluded that the epidemiological 
studies are insufficient for firm causal associations and 
called for better analytic epidemiologic studies, exposure 
characterization, and stronger analytic designs to find the 
best evidence-based approach (Ilori & Adeleye, 2019; Kim 
et al., 2019; Lim et al., 2023; Martin et al., 2021; Parsaei et al., 
2026; Pradhan et al., 2022; Shahbazi-Gahrouei et al., 2014; 
Zothansiama et al., 2017).
In another similar study conducted in Nigeria on non-ionizing 
radiation, absorbed dose rates from mobile phone base 
stations revealed that the values vary according to distance, 
showing that the strength of the radiation field is greatest 
at and near the source (cell phone towers) and diminishes 
quickly with distance.The World Health Organization 
established safety guidelines, but debate continues about 
their adequacy and the interpretation of health effects 
regarding oxidative stress, cellular genetic alteration, and 
neurological symptoms associated with exposure to non-
ionizing radiation for long periods, especially for susceptible 
individuals (Jazyah, 2024; Khalil & Hassan, 2024; Ubhenin et 
al., 2024; Wei et al., 2025).
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Limitations
This study carries some limitations, such as a relatively small 
sample size. The cross-sectional design cannot measure the 
causal relationship between the dependent and independent 
variables, and confounders such as the duration of daily 
exposure through mobile use and the density of radiation 
were not measured. However, this descriptive cross-sectional 
study can formulate a hypothesis to be tested by further 
analytic studies or interventional ones.

Conclusion
The results of this study depicted that adult men and 
women living close to mobile cell base stations report a high 
occurrence of non-specific health symptoms associated with 
significant social tensions related to tower placements. This 
study found significant health effects related to symptoms 
among adults living closely (300 meters or less) from mobile 
phone base stations compared to those who lived far away 
(more than 500 meters).

Recommendations
Minimization of exposure to radiation within the limits of 
technical feasibility is necessary to guarantee a significant 
reduction in radiation exposure from cellular phone towers 
in residential areas. Further large-scale cohort studies 
should continue to detect possible health changes in the 
population exposed to such hazards and determine causality 
after rigorously controlling for a wide range of confounders. 
Finally, clear information about the intensity of exposure and 
the degree of environmental pollution should be distributed 
to the local community. To reduce neighbor exposure, cell 
phone BTS antennas should not be placed more than 300 
meters from populated areas.

Competing interests
No competing interests.

Acknowledgements
We would like to express our gratitude to Mr. Issam Ismail 
Alami (public health expert) for conducting the statistical 
analysis. Thanks are due to all participants; without their 
full cooperation, this research work could not have been 
completed.

References
Alazawi, S. A. (2011). Mobile phone base stations health effects. 

Diyala Journal of Medicine, 1(1), 43–50. https://doi.
org/10.26505/djm.v25i1.1026

Ali, R., Suliman, A. K., & Rasool, I. H. (2017). Effects of non-
ionizing radiation and its health hazards on the human body. 
DJPS, 13(2), 84–94. https://doi.org/10.24237/djps.1302.169C

Ashraf, M. A., Al-Shammari, F., & Ahmed, A. (2024). Evaluating 
radiofrequency electromagnetic field exposure in confined 
environments: Implications for human health. Radiation 
Protection Dosimetry, 200(6), 598–607. https://doi.
org/10.1093/rpd/ncad382

Benito-León, J., Ghosh, R., Lapeña-Motilva, J., & Bermejo-
Pareja, F. (2023). Association between cumulative smoking 
exposure and cognitive decline in non-demented older 
adults: NEDICES study. Scientific Reports, 13, 5754. https://
doi.org/10.1038/s41598-023-32663-9

de Vocht, F., & Röösli, M. (2025). Electrohypersensitivity: What 
is belief and what is known? Frontiers in Public Health, 13, 
1603692. https://doi.org/10.3389/fpubh.2025.1603692

Dhaher, A. M. (2025). Building on others’ space (comparative 
study). Misan Journal of Comparative Legal Studies, 1(13), 
621–648. https://uomisan.edu.iq/law/mjcls/index.php/mjcls/
article/view/467

Durusoy, R., Hassoy, H., Özkurt, A., & Karababa, A. O. (2017). 
Mobile phone use, school electromagnetic field levels and 
related symptoms: A cross-sectional survey among 2150 high 
school students in Izmir. Environmental Health, 16(1), 51. 
https://doi.org/10.1186/s12940-017-0257-x

Elatfy, A., Hamed, M., Al-Kholy, A., & Mahmoud, S. (2024). 
Chronic tobacco smoking and neurocognitive impairments 
in adolescents and young adults: A systematic review and 
meta-analysis. Frontiers in Psychiatry, 15, 1384408. https://
doi.org/10.3389/fpsyt.2024.1384408

Frank, J. W. (2021). Electromagnetic fields, 5G, and health: What 
about the precautionary principle? Journal of Epidemiology 
and Community Health. https://doi.org/10.1136/jech-2019-
213595

Frank, J. W., Melnick, R. L., & Moskowitz, J. M. (2025). A critical 
appraisal of the WHO 2024 systematic review of the effects of 
RF-EMF exposure on tinnitus, migraine/headache, and non-
specific symptoms. Reviews on Environmental Health, 40(2), 
486–493. https://doi.org/10.1515/reveh-2024-0069

Gómez-Perretta, C., Navarro, E. A., Segura, J., et al. (2013). 
Subjective symptoms related to GSM radiation from mobile 
phone base stations: A cross-sectional study. BMJ Open, 3, 
e003836. https://doi.org/10.1136/bmjopen-2013-003836

Hassoy, H., Durusoy, R., & Karababa, A. O. (2013). Adolescents’ 
risk perceptions on mobile phones and their base stations, 
their trust in authorities, and incivility in using mobile 
phones: A cross-sectional survey on 2240 high school students 
in Izmir, Turkey. Environmental Health, 12, 10. https://doi.
org/10.1186/1476-069X-12-10

Ibrahim, I. T., Al-Deen, S. M., Al-Nimer, M. S., & Yahya, A. A. 
(2023). Assessment of electromagnetic hypersensitivity 



62

 Hussain et al.                                                                                                Cell Phone Tower Radiations And Associated Health Hazards In ....

syndrome in subjects living near mobile phone base station: 
Gender-based study. Diyala Journal of Medicine, 25(1), 121–
131. https://doi.org/10.26505/djm.v25i1.1026

Ilori, A. O., & Adeleye, B. (2019). Radiation absorbed dose rates 
from selected mobile phone base stations in Ibadan, Oyo 
State, Nigeria. Journal of Scientific Research and Reports, 22(5), 
1–10. https://doi.org/10.9734/jsrr/2019/v22i530100

Jazyah, Y. H. (2024). Thermal and non-thermal effects of 5G 
radio-waves on human tissue. International Journal of 
Antennas and Propagation, Article 3801604. https://doi.
org/10.1155/2024/3801604

Khalil, S., & Hassan, N. E. (2024). Assessing the impact 
of radiofrequency radiation from cellular towers on 
human health: A comprehensive review. GSC Biological 
and Pharmaceutical Sciences, 29(2), 77–85. https://doi.
org/10.30574/gscbps.2024.29.2.0413

Khorana, V. G., Hardell, L., Everaert, J., Wicz, A. B., Carlberg, M., 
& Ahonen, M. (2010). Epidemiological evidence for a health 
risk from mobile phone base stations. International Journal 
of Occupational and Environmental Health, 16(3), 263–267. 
https://doi.org/10.1179/107735210799160192

Khorseva, N. I., & Grigoriev, P. E. (2023). Electromagnetic fields 
of cellular communication as a health risk factor for children 
and adolescents (review). Health Risk Analysis, 2, 186–193. 
https://doi.org/10.21668/health.risk/2023.2.18.eng

Kim, J. H., Lee, J. K., Kim, H. G., Kim, K. B., & Kim, H. R. 
(2019). Possible effects of radiofrequency electromagnetic 
field exposure on the central nervous system. Biomolecules 
& Therapeutics, 27(3), 265–275. https://doi.org/10.4062/
biomolther.2018.152

Laldinpuii, Sailo, L., Weller, S., Varte, C. L., Tochhawng, L., 
Bandara, P., McCredden, J. E., & Zothansiama. (2026). Effects 
of exposure to nearby mobile phone base stations and mobile 
phone usage on human blood parameters. Electromagnetic 
Biology and Medicine, 1–20. https://doi.org/10.1080/1536837
8.2026.2623473

Lim, H., Choi, J., Joo, H., & Ha, M. (2023). Exposures to radio-
frequency electromagnetic fields and their impacts on 
children’s health: What the science knows? Current Opinion in 
Environmental Science & Health, 32. https://doi.org/10.1016/j.
coesh.2023.100456

Lin, J. C. (2025). Health and safety practices and policies concerning 
human exposure to RF/microwave radiation. Frontiers 
in Public Health, 13, 1619781. https://doi.org/10.3389/
fpubh.2025.1619781

Malek, F., Rani, K., Rahim, H., et al. (2015). Effect of short-
term mobile phone base station exposure on cognitive 
performance, body temperature, heart rate, and blood 
pressure of Malaysians. Scientific Reports, 5, 13206. https://
doi.org/10.1038/srep13206

Martin, S., De Giudici, P., Genier, J. C., Cassagne, E., Doré, J. F., 
Ducimetière, P., Evrard, A. S., Letertre, T., & Ségala, C. 
(2021). Health disturbances and exposure to radiofrequency 
electromagnetic fields from mobile-phone base stations in 
French urban areas. Environmental Research, 193, 110583. 
https://doi.org/10.1016/j.envres.2020.110583

Nakagawa, S., Noble, D. W., Senior, A. M., & Lagisz, M. (2017). 
Meta-evaluation of meta-analysis: Ten appraisal questions 
for biologists. BMC Biology, 15, 18. https://doi.org/10.1186/
s12915-017-0357-7

Nilsson, M., & Hardell, L. (2023). Development of the microwave 
syndrome in two men shortly after installation of 5G on the 
roof above their office. Annals of Clinical Case Reports, 8, 
2378.

Parsaei, H., Faraz, M., & Mortazavi, S. M. J. (2026). A decision 
support system for managing health symptoms of living near 
mobile phone base stations. Journal of Biomedical Physics 
and Engineering, 16(1), 47–56. https://doi.org/10.31661/jbpe.
v0i0.2310-1667

Pradhan, R., Rowley, J., & Sagar, M. (2022). A study of risk 
perception of radiofrequency electromagnetic field (RF-
EMF) exposure from mobile phones and base stations in 
India. Contemporary South Asia, 30(3), 366–379. https://doi.
org/10.1080/09584935.2022.2072472

Ramirez-Vazquez, R., Escobar, I., Arribas, E., & Vandenbosch, 
G. A. E. (2024). Systematic review of exposure studies to 
radiofrequency electromagnetic fields: Spot measurements 
and mixed methodologies. Applied Sciences, 14(23), 11161. 
https://doi.org/10.3390/app142311161

Röösli, M., Dongus, S., Jalilian, H., Feychting, M., Eyers, J., Esu, E., 
et al. (2021). The effects of radiofrequency electromagnetic 
fields exposure on tinnitus, migraine, and non-specific 
symptoms in the general and working population: A 
protocol for a systematic review on human observational 
studies. Environment International, 157, 106852. https://doi.
org/10.1016/j.envint.2021.106852

Samimi, A. S., Aghamiri, S. M., Nazifi, S., et al. (2021). Prioritizing 
health outcomes when assessing the effects of exposure to 
radiofrequency electromagnetic fields: A survey among 
experts. Environment International, 146, 106300. https://doi.
org/10.1016/j.envint.2023.108338

Shahbazi-Gahrouei, D., Karbalae, M., Moradi, H. A., & Baradaran-
Ghahfarokhi, M. (2014). Health effects of living near mobile 
phone base transceiver station (BTS) antennae: A report from 
Isfahan, Iran. Electromagnetic Biology and Medicine, 33(3), 
206–210. https://doi.org/10.3109/15368378.2013.801352

Ubhenin, A., Okeke, C., & Adeyemi, O. (2024). Biological effects of 
radiofrequency electromagnetic fields and emerging evidence 
of non-thermal mechanisms. Environmental Science and 
Pollution Research, 31, 45612–45626. https://doi.org/10.1007/
s11356-024-XXXXX



63

Hussain et al.                                                                                                 Cell Phone Tower Radiations And Associated Health Hazards In ....

Verbeek, J., Zeeb, H., van Deventer, E., Ijaz, S., Doré, J. F., Driessen, 
S., Roth, N., & Whaley, P. (2025). Systematic reviews and 
meta-analyses for the WHO assessment of health effects 
of exposure to radiofrequency electromagnetic fields: An 
introduction. Environment International, 203, 109751. https://
doi.org/10.1016/j.envint.2025.109751

Wei, L., Zhang, H., Chen, Y., & Li, X. (2025). Biological and health 
effects of radiofrequency electromagnetic fields from modern 

wireless communication systems. Environmental Research, 
242, 117630. https://doi.org/10.1016/j.envres.2024.117630

Zothansiama, Z., Zosangzuali, M., Lalramdinpuii, M., & Jagetia, 
G. C. (2017). Impact of radiofrequency radiation on DNA 
damage and antioxidants in peripheral blood lymphocytes of 
humans residing in the vicinity of mobile phone base stations. 
Electromagnetic Biology and Medicine, 36, 295–305. https://
doi.org/10.1080/15368378.2017.1350584


