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Abstract. 
This study investigates the use of microwave ovens and human exposure to electromagnetic 

fields through literature review and online survey of 180 respondents in Republic of Moldova. 

Results show that microwaves are widely used for convenience, yet many users maintain 

concerns about food quality and health risks. Scientific evidence indicates that, when used 

according to safety guidelines, microwaves and electromagnetic fields pose minimal risk. 

The study highlights a gap between public perception and scientific knowledge, emphasizing 

the need for ongoing education and clear communication. 
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Introduction: The Earth has always been surrounded by a 

natural geomagnetic field resulting from the interaction 

between the solar wind and the planet’s interior. All living 

organisms have evolved in the presence of these natural 

electromagnetic fields. With the development of modern 

science and technology, artificial electromagnetic fields 

have been introduced into the environment, a phenomenon first 

demonstrated experimentally by Heinrich Hertz, who confirmed 

the existence of electromagnetic radiation. 

Over the past century, the electromagnetic environment of 

humans has changed significantly. Artificial electromagnetic 

fields sources now cover a wide spectrum from extremely low 

frequencies generated by power lines to radiofrequency 

emissions produced by wireless communication systems. The 

rapid expansion of mobile technologies and Wi-Fi networks has 

led to increased exposure to radiofrequency fields, prompting 

public concerns regarding possible health effects, especially 

among frequent users and children. 

Although international regulatory agencies have 

established clear exposure limits, public uncertainty 

persists. Electromagnetic fields cannot be perceived by human 

senses, and their measurement requires specialized equipment, 

which contributes to confusion. Many individuals also have 

difficulty, distinguishing between different electromagnetic 

field sources, such as radio communication systems, radar, 

mobile networks, or microwave ovens. 

Despite these concerns, current scientific evidence 

indicates that when exposure remains within established 

safety limits, harmful health effects are unlikely. However, 

due to the continuous growth of technological infrastructure 

and the widespread use of smartphones, monitoring exposure 

and promoting and accurate public information remain 

important priorities. 

Aim of the thesis: To describe the various manifestations 

of electromagnetic fields, their occurrence in everyday life, 

and the scientific evidence regarding their possible effects 

on human health. 

Materials and methods: This study is a descriptive, cross-

sectional, analytical, and comparative investigation based on 

both national and international literature, complemented by 
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data collected through an online questionnaire. 

To achieve the study objectives, a questionnaire was 

designed and distributed via Google Forms 

(https://docs.google.com/). It aimed to evaluate 

participants’ usage of microwave appliances, their knowledge 

of potential health risks, and their perceptions and attitudes 

toward these devices. 

The study sample included 180 respondents, recruited 

using a convenience sampling method, providing a 

representative overview of microwave usage patterns at the 

population level. Data were collected exclusively online, 

using an indirect survey method. 

The target population consisted of men and women aged 15 

to 70 years, from both urban and rural areas across various 

regions of the Republic of Moldova. Clear inclusion and 

exclusion criteria were applied to ensure the validity and 

representativeness of the collected data.  

Results and Discussion: A detailed analysis of the 

questionnaire responses reveals a nuanced picture of 

microwave oven usage and perceptions among consumers. On one 

hand, the results highlight the indispensable role of this 

technology in contemporary life. Microwave ovens are used 

regularly by a large proportion of the population, as 

evidenced by the significant number of daily or weekly users 

and the variety of foods heated, ranging from soups to 

desserts. They clearly fulfill the demand for speed and 

convenience in meal preparation, aligning with the general 

tend toward convenience foods in modern society [1]. 

On the other hand, the data reveal persistent doubts and 

considerable concerns regarding this technology. 

Approximately half of the users reported experiencing 

perceived negative effects, a quarter believed that 

microwaves degrade food quality, and most were hesitant to 

recommend their use to others. This paradox, widespread use 

despite reservations, can be partly explained by risk 

perception literature, which suggests that consumers weigh 

immediate benefits against perceived risks [2]. In the case 

of microwaves, practical benefits appear to outweigh concerns 

sufficiently to ensure widespread use, but not enough to 

eliminate anxieties stemming from past scientific 
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uncertainties, rumors, and unverified social information. 

Comparing the questionnaire results with existing 

literature shows both alignment and some interesting 

discrepancies. For example, international studies, such as 

those by Guzik and Colan, indicate that a considerable number 

of consumers remain suspicious of microwave food processing, 

fearing potential health effects, a finding confirmed by out 

data [2]. At the same time, scientific evidence demonstrates 

that microwaves pose no specific hazards when used according 

to manufacturer guidelines. Microwaved food largely retains 

its nutritional profile compared to conventionally cooked 

food due to the short exposure to heat [3], and microwave 

ovens are designed to prevent radiation emission beyond safety 

limits [4]. In fact, microwaving may even offer benefits, for 

example, pre-cooking meat in a microwave before frying reduces 

the formation of carcinogenic HCA and PAH compounds compared 

to direct frying [3]. 

Nevertheless, such positive messages appear not to have 

reached the general public or were insufficiently convincing. 

In our sample, only about 22% of respondents recognized 

qualitative or health-related benefits from microwaving. The 

limited dissemination of accurate scientific information is 

also suggested by the sources of information reported, many 

individuals rely on family, mass media, or personal 

impressions, and one-third admitted uncertainty regarding the 

adequacy or reliability of the information they possessed. 

This finding aligns with expert warnings that popular media 

and the internet can spread unfounded fears about microwaves 

[2], creating cognitive, dissonance among consumers. 

Another notable aspect is the pronounced preventive 

behavior or users. Consulting specialists before purchasing 

(50% of cases) and participating in safety campaigns (47%) 

indicate a strong desire for accurate information and informed 

use. Additionally, the majority follow essential safety 

measures, which is encouraging. These practices suggest that, 

although consumers are concerned, they are willing to educate 

themselves and apply safety recommendations, creating fertile 

ground for public information interventions. Educational 

campaigns and explanatory materials should continue to 

emphasize that microwaves, when used correctly, do not present 
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significant risks. It is also important to stress, as official 

guidelines do, that problems arise mainly from improper use, 

which respondents already take into account.  

Differences observed among subgroups, including gender, 

age, and ownership, also warrant discussion. Men reported 

more issues, possibly due to the age structure of our sample, 

where a higher proportion of men were over 50, a segment 

potentially more cautious about new food technologies. Women, 

although generally more concerned with nutrition, appeared 

somewhat more confident or less alarmed, although their 

greater hesitation in recommending microwaves may reflect 

moderate skepticism or typical caution. Regarding age, no 

clear pattern emerged, but older adults appeared to have more 

formed opinions, while younger adults were more reluctant to 

own a microwave and more prone to noticing potential 

drawbacks. These observations align with studies in the 

Journal of Consumer Behaviour, which suggest that reference 

group values and cultural tends influence the adoption or 

avoidance of modern household appliances [5]. 

Ultimately, this report highlights that microwave oven 

use lies at the intersection of convenience and caution. Users 

appreciate the undeniable practical benefits, yet many remain 

concerned about potential negative effects, real or 

perceived. The general tendency is one of informed caution: 

people do not forego the advantages of microwaves, but neither 

do they use them naively, they seek information, follow safety 

guidelines, and remain attentive to potential issues. 

For the scientific community and public health 

authorities, these results convey two key messages. First, 

consumer education should continue to debunk myths and promote 

practical safety advice. Second, industry and communicators 

should address latent public anxiety. The unusually high level 

of consultation with healthcare professionals and reluctance 

to recommend microwaves suggest that, although people use 

them, they do so with some concern. Communication should be 

evidence- based and empathetic, emphasizing that microwaves 

are safe appliances, strictly regulated to ensure that any 

sold oven does not emit radiation above safety limits [4]. 

The essential message, confirmed by scientific literature 

and to be conveyed to the public, is that in the vast majority 
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of cases, microwave ovens are a safe and nutritious 

alternative to traditional cooking methods [2], provided they 

are used correctly and responsibly. Reducing the gap between 

consumer perceptions and scientific reality will ultimately 

lead to greater comfort and satisfaction in using this 

ubiquitous culinary technology. 

Conclusions: Studies on the use of microwave technology 

and exposure to electromagnetic fields have not demonstrated 

significant adverse effects on human health, provided that 

established legal exposure limits are respected. 

Although experimental research on cells and animals has 

provided valuable insights into potential mechanisms of 

action, these findings are not always directly applicable to 

humans. Epidemiological studies on electromagnetic fields, 

conducted over more than 50 years, indicate a possible 

association only between postnatal exposure above 0.4 µT and 

pediatric leukemia, with an estimated relative risk of 2.0. 

for other chronic conditions, there is insufficient evidence 

to support a causal relationship. 

Daily exposure to electromagnetic fields, in accordance 

with recommendations from international organizations such as 

ICNIRP, does not pose an evident health risk. Nevertheless, 

ongoing monitoring and further research are essential to 

clarify potential long-term effects. 
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