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Abstract

Background and Objective: Household cleaning products are widely used to maintain hygiene
and sanitation; however, their frequent use has been linked to various health risks. Women,
particularly those who are married, aged 18-32, and hold a BSc degree, have been identified as a
demographic with higher exposure rates to these products. The chemicals present in household
cleaners may contribute to respiratory issues, skin conditions, and other adverse health effects.
This study aimed to investigate the health implications associated with household cleaner use
among women. The findings are expected to inform public health initiatives, enhance consumer
education, and support policy measures to promote safer household cleaning practices and reduce
health risks. Methods: A cross-sectional study was conducted involving 400 women to assess the
health effects associated with the use of household cleaning products. Data collection focused on
self-reported symptoms and their correlation with specific household cleaners. Participants'
demographic characteristics, including marital status, age, and educational background, were
considered to identify high-risk groups. The study analyzed common health symptoms such as
headaches, respiratory issues, and dermatological reactions. Statistical methods were employed to
determine significant correlations between cleaner usage and health outcomes. Results: The study
findings revealed a significant association between household cleaner use and various adverse
health effects. Among the reported symptoms, 66% of participants experienced coughing, 63.5%
reported irritation and redness of the eyes or throat, and 57.8% suffered from shortness of breath.
Additionally, 53% of women experienced headaches, while 58% reported vertigo. Loss of smell
was observed in 48.8% of participants, and 56.5% reported allergies and eczema. Notably, hand
dishwashing cleaner did not show a significant link to shortness of breath, while bathroom cleaner
exhibited a potential but non-significant correlation with eye and throat irritation. Conclusion:
This study highlights the health risks associated with the frequent use of household cleaning
products among women, emphasizing the urgent need for targeted public health interventions and
consumer education. The findings suggest that increased awareness and proper usage guidelines
can mitigate adverse health effects. Policymakers should consider implementing stricter
regulations on hazardous chemicals in household cleaners to protect consumer health. Future
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research should explore long-term exposure effects and assess the effectiveness of alternative, less
harmful cleaning solutions.

Keywords: Cleaning products, Epidemiology, Human health, Public awareness, Toxicology
Introduction

Household cleaning activities are essential for maintaining hygiene and preventing the spread of
diseases 2°. However, the frequent use of various cleaning products has raised concerns about
potential health risks, especially for women, who traditionally bear a significant portion of these
activities 1°. Cleaning products are a part of daily life, yet their safety remains a concern. These
effects are particularly pronounced among individuals who are frequently exposed to these
substances, such as women responsible for household cleaning. Despite these risks, there is limited
awareness regarding the long-term health effects and insufficient regulation of chemical
components in these products. Studies showed that their potential to cause respiratory issues, skin
irritation, and other health problems. Cleaning products often contain chemicals that can cause
respiratory issues, skin irritation, and other health problems ¢3¢, The usage of household cleaners
and disinfectants for hygiene and infection control has increased during the past few decades,
particularly in homes and hospitals. In two studies conducted, more than 70% of women,
regardless of age, reported cleaning their homes at least once a week and were more likely than
males to use cleaners °. Breath irritants such as bleach, ammonia, solvents, and acids can be
included in a variety of cleaning product components 1432,

However, studies have identified the adverse consequences of cleaning products on human health
24 asthma and bacterial resistance 22, have been associated with the use of cleaning products and
associations of cleaning products with increased risk of respiratory irritation 3. In the last decade,
growing evidence of an epidemic of asthma-like respiratory symptoms among occupational
cleaners has been reported worldwide 32°. In addition, a recent large population-based study found
an increased risk of Spiro metrically defined chronic obstructive pulmonary disease (COPD)
among cleaners, confirmed in never-smokers 3. Cleaners are exposed to a wide range of airborne
agents that might contain either respiratory sensitizers or irritants 148, Harley, Calderon, Nolan,
Maddalena, Russell, Roman, Mayo-Burgos, Cabrera, Morga and Bradman *2, showed increases in
concentrations of total VOCs emitted during 10-min bathroom cleaning sessions of a sink, mirror,

and toilet, as measured using personal monitors. The presence of household cleaners is an integral
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part of modern-day domestic life. From sanitizing surfaces to deodorizing spaces, these products

play a crucial role in maintaining cleanliness and hygiene within our homes. However, the
conventional household cleaning agents are a cause for concern due to their effects on the health
of women who are mostly charged with this important duty in homes.

Materials and Methods

Study Design and Data Collection

The study is cross-sectional. A paper-based questionnaire was prepared and distributed, (400)
participants included the study from different households in Erbil city- Kurdistan region of Irag.
The duration of the study was from May. 15th, to Dec. 4th, 2024. The study included 400 women
aged above 18 years, recruited from various neighborhoods in Erbil, Kurdistan Region of Iraq.
Participants were selected through stratified random sampling to ensure diversity in socio-
economic status, educational background, and cleaning habits. Participants completed detailed
surveys captured: Demographic information (age, education, employment status, etc.), Part two
stood for type, frequency and duration of household cleaner usage with presence of ventilation
during cleaning and part three represented the Self-reported health symptoms (respiratory issues,
skin problems, etc.) The questionnaire consists of three different parts. Sociodemographic
characteristics covered the first part. Only women who use household cleaners at home encounter
the inclusion necessities. Verbal consent was obtained from all users before starting the interviews.
Direct interview was used as a method of data collection.

Data Analysis

Data were summarized using descriptive statistics, where qualitative variables were presented as
frequencies and percentages, and quantitative variables with a normal distribution were
summarized. The data were analyzed by using SPSS V.27.0. Moreover, the relations between
variables were tested through the chi- square test, and the statistical significance was installed at p
<0.05.

Results

The results showed there were a significant relationship regarding the use of cleaners among
different demographic groups. Firstly, the analysis indicated that the highest rate of cleaner usage
was observed within the age groups of (18 — 25) and (26-32) which (27.8 and 27.5 %) accordingly.
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Furthermore, the results demonstrated that individuals with a Bachelor of Science (BSc)

educational background reported the highest rate (36%) of cleaner usage (Table 1). The
demographic results also revealed that married women have the highest rate of cleaner usage were
(70.5%) compared to single, widow and divorced women provided insights into the cleaning habits
of different segments of the population. Based on the results, it was evident that a significant
portion of the participants reported using household cleaners on a daily basis, particularly for
activities such as for (hand dishwashing detergent, floor cleaner, bathroom and toilet bowl cleaner,
bleach) were (80.3, 41.8, and 65, 42%) respectively. In contrast, a significant group of participants
reported using tube cleaners on a weekly basis were 25.5% (Table2).

Table 1: Socio-demographic characteristic of the participant

18-25 111 (27.8%)
26-32 110(27.5%)
Age Group 33-39 67(16.8%)
40-46 60(15.0%)
=>47 52(13.0%)
Uneducated 14(3.5%)
Primary school 66(16.5%)
high school 85(21.3%)
Education Level Diploma 83(20.8%)
BSc 144(36.0%)
MSc 6(1.5%)
PhD 2(0.5%)
Single 109(27.3%)
Married 282(70.5%)
Marital state
Divorce 2(0.5%)
Widow 7(1.8%)
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Table 2: Type and frequency of using household cleaners

Type of cleaners Frequency
Daily 321(80.3%)
Weekly 45(11.3%)
Hand dishwashing detergent
Monthly 9(2.3%)
Occasionally 17(4.3%)
Never Use 14(3.5%)
Daily 167(41.8%)
Floor cleaner Weekly 100(25.0%)
Monthly 55(13.8%)
Occasionally 64(16.0%)
Never Use 6(1.5%)
Daily 260(65.0%)
Bathroom & Toilet cleaner Weekly 90(22.5%)
Monthly 10(2.5%)
Occasionally 34(8.5%)
Never Use 11(2.8%)
Daily 168(42.0%)
Weekly 78(19.5%)
Bleach Monthly 54(13.5%)
Occasionally 89(22.3%)
Never Use 36(9.0%)
Daily 79(19.8%)
Weekly 102(25.5%)
Tube cleaner Monthly 57(14.3%)
Occasionally 126(31.5%)

https://doi.org/10.15218/crewh.2024.01




Proceeding of the 4" Scientific Conference on Women’s Health
12-14 December 2024 - CREWH — Hawler Medical University

The relationship between household cleaners and health effects indicated that, the most prevalent

health issues noted in association with the use of household cleaners were coughing 66% and
irritate eye or throat with vertigo and shortness of breath were (63.5, 58, and 57.8%) respectively.
Although other health effects such as, loss of smelling with allergy and eczema were also stated,
their prevalence was comparatively lower than that of above-mentioned health effects were (48
and 56.5 %) respectively (Table 3).

Table 3: Health effects caused by household cleaners

YES 212 (53.0%)
Headaches

NO 188 (47.0%)

) YES 264(66%)

Coughing
NO 136 (34%)
Irritate the eyes or redness and YES 254 (63.5.3%)
throat NO 146 (36.5%)
. YES 204 (51.0%)
Nausea and vomiting

NO 196 (49.0%)

) YES 232 (58%)

Vertigo
NO 168 (42%)
) YES 195(48.8%)
Loss of smelling

NO 205(51.3%)

YES 226(56.5%)

Allergy or eczema

NO 174(43.5%)

) YES 231(57.8%)

Shortness of breathing

NO 169(42.2%)

The p-value of 0.01 for hand dishwashing cleaner and bleach indicated a significant relationship
between the use of cleaners and eye and throat irritation. On the other hand, the remarkably lower
p-value of 0.001 for tube cleaners and floor cleaners indicated an even stronger association with
eye and throat irritation. The p-value of 0.08 for bathroom cleaner indicated a statistically weak
association with irritation of the eye and throat (Table 4). The results also indicated that all cleaners

have a highly significant association with coughing, as evidenced by the very low p-value of 0.001.
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Conversely, hand dishwashing cleaner, exhibited association with coughing indicated by p-value

of 0.01, had a weaker relationship compared to the other cleaners, while this significance level is
higher than other cleaners (Table 5).
Table 4: Association between irritate the eyes and throat and household cleaners.

Never Use 0 0.0% 8 100.0%
Daily 202 62.9% 119 37.1%
Hand dishwashing
Weekly 36 80.0% 9 20.0% 0.01
detergent

Monthly 6 66.7% 3 33.3%

Occasionally 10 58.8% 7 41.2%

Never Use 0 0.0% 14 100.0%

Daily 115 68.9% 52 31.1%
Floor cleaner Weekly 66 66.0% 34 34.0% 0.001

Monthly 38 69.1% 17 30.9%

Occasionally 35 54.7% 29 45.3%

Never Use 0 0.0% 6 100.0%

Daily 166 63.8% 94 36.2%

Bathroom and Toilet
Weekly 63 70.0% 27 30.0% 0.08
cleaner

Monthly 7 70.0% 3 30.0%

Occasionally 18 52.9% 16 47.1%

Never Use 0 0.0% 9 100.0%

Daily 114 65.1% 61 34.9%
Bleach Weekly 71 67.6% 34 32.4% 0.01

Monthly 25 69.4% 11 30.6%

Occasionally 44 58.7% 31 41.3%

Never Use 0 0.0% 36 100.0%

Daily 56 70.9% 23 29.1%
Tube cleaner 0.001

Weekly 72 70.6% 30 29.4%

Monthly 35 61.4% 22 38.6%
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Occasionally 91 72.2% 35 27.8%
Table 5: Association between having cough and household cleaners
Never Use 0 0.0% 8 100.0%
Hand Daily 216 67.3% 105 32.7%
dishwashing Weekly 33 73.3% 12 26.7% 0.01
detergent Monthly 4 44.4% 5 55.6%
Occasionally 11 64.7% 6 35.3%
Never Use 0 0.0% 14 100.0%
Daily 123 73.7% 44 26.3%
Floor cleaner Weekly 72 72.0% 28 28.0% 0.001
Monthly 34 61.8% 21 38.2%
Occasionally 35 54.7% 29 45.3%
Never Use 0 0.0% 6 100.0%
Daily 175 67.3% 85 32.7%
Bathroom &
Toilet cleaner Weekly 66 73.3% 24 26.7% 0.001
Monthly 8 80.0% 2 20.0%
Occasionally 15 44.1% 19 55.9%
Never Use 0 0.0% 9 100.0%
Daily 129 73.7% 46 26.3%
Bleach Weekly 76 72.4% 29 27.6% 0.001
Monthly 23 63.9% 13 36.1%
Occasionally 36 48.0% 39 52.0%
Never Use 0 0.0% 36 100.0%
Tube cleaner Daily 60 75.9% 19 24.1% 0.001
Weekly 72 70.6% 30 29.4%
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Monthly

43

75.4%

Occasionally

89

70.6%
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The significant association between the use of certain cleaners and the presence of shortness of

breath, with floor, bathroom, and toilet bowl cleaners, and tube cleaners showed a particularly
strong relationship, indicated by their low p-value of 0.001. Similarly, the association between
bleach and shortness of breath, with a p-value of 0.02, also indicated a strong relationship. The
association between hand dishwashing cleaner and shortness of breath, with a p-value of 0.06,
while less significant compared to the other cleaners, still suggests a potential relationship and
warrants attention (Table 6).

Table 6: Association between Shortness of breathing and household cleaners

Never Use 0 0.0% 8 100.0%
Hand Daily 193 60.1% 128 39.9%
dishwashing Weekly 24 53.3% 21 46.7% 0.06
detergent Monthly 3 33.3% 6 66.7%
Occasionally 11 64.7% 6 35.3%
Never Use 0 0.0% 14 100.0%
Daily 95 56.9% 72 43.1%
Floor cleaner Weekly 69 69.0% 31 31.0% 0.001
Monthly 34 61.8% 21 38.2%
Occasionally 33 51.6% 31 48.4%
Never Use 0 0.0% 6 100.0%
Bathroom & Daily 166 63.8% 94 36.2%
Toilet cleaner Weekly 44 48.9% 46 51.1% 0.001
Monthly 8 80.0% 2 20.0%
Occasionally 13 38.2% 21 61.8%
Never Use 0 0.0% 9 100.0%
Daily 104 59.4% 71 40.6%
Bleach Weekly 62 59.0% 43 41.0% 0.02
Monthly 26 72.2% 10 27.8%
Occasionally 39 52.0% 36 48.0%
Never Use 0 0.0% 36 100.0%
Tube cleaner Daily 47 59.5% 32 40.5% 0.001
Weekly 70 68.6% 32 31.4%
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Monthly

35

22

38.6%

Occasionally

79

47

37.3%
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The statistics as shown by highly significant p-value of 0.001, floor, bathroom, and toilet bowl

cleaners, as well as tube cleaners, are significantly related with allergy or eczema. Similarly, the

association between hand dishwashing cleaner and eczema, with a p-value of 0.01, and bleach and

eczema, with a p-value of 0.03, indicated a moderate relationship, albeit less strong compared to
the other cleaners (Table 7).

Table 7: Association between Allergy or eczema and household cleaners

Never Use 0 0.0% 8 100.0%
Hand Daily 180 56.1% 141 43.9%
dishwashing Weekly 33 73.3% 12 26.7% 0.01
detergent Monthly 3 33.3% 6 66.7%
Occasionally 10 58.8% 7 41.2%
Never Use 0 0.0% 14 100.0%
Daily 94 56.3% 73 43.7%
Floor cleaner Weekly 66 66.0% 34 34.0% 0.001
Monthly 38 69.1% 17 30.9%
Occasionally 28 43.8% 36 56.3%
Never Use 0 0.0% 6 100.0%
Bathroom and Daily 145 55.8% 115 44.2%
Toilet bowl Weekly 59 65.6% 31 34.4% 0.001
cleaner Monthly 9 90.0% 1 10.0%
Occasionally 13 38.2% 21 61.8%
Never Use 0 0.0% 9 100.0%
Daily 104 59.4% 71 40.6%
Bleach Weekly 59 56.2% 46 43.8% 0.03
Monthly 25 69.4% 11 30.6%
Occasionally 38 50.7% 37 49.3%
Never Use 0 0.0% 36 100.0%
Daily 39 49.4% 40 50.6%
Tube cleaner Weekly 60 58.8% 42 41.2% 0.001
Monthly 41 71.9% 16 28.1%
Occasionally 86 68.3% 40 31.7%
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Discussion

The analysis of household cleaning practices among different demographic groups revealed
significant insights into the frequency and patterns of product usage. The obtained results indicated
that married women, those aged 18-32, and women with Bachelor of Science (B.Sc.) degrees were
the most frequent users of household cleaning products. This demographic could have a higher
frequency of cleaning because they care for other members of the household and more exposed to
cleaning agents 132 also can be attributed to their higher awareness of hygiene and sanitation
standards and better access to information about effective cleaning practices 2734, Moreover, it was
evident that there were a strong relationship between the use of cleaners and the prevalence of
respiratory symptoms including coughing and sneezing, which may have adverse health effects on
the people using those products 8. The results agreed with the observations of previous research
paper results were found associations between respiratory symptoms and respiratory irritability
from house cleaners in female users *°. The results showed that there were a significant pattern in
the hygiene habits of the participants, hand dishwashing, bathroom cleaners, bleach were the most
commonly utilized types of cleaners and use of various detergents and hygiene products greater
when compared to glass and floor cleaners using this data to provided insightful information about
consumer preferences and routines for cleaning products. The increasing use of detergents, bath
cleaners and hand dishwashing may be related to the perception that these products are essential
for daily hygiene. According to the study of Parks, McCandless, Dharma, Brook, Turvey,
Mandhane, Becker, Kozyrskyj, Azad and Moraes %, the result showed that the daily use of above
mentioned were (90.4, 38.5, 53.6 and 46.74 %) respectively. The high frequency of use of these
cleaning products on a daily basis indicated the possibility of repeated exposure to the chemicals
in it, which raises the threat of adverse health effects. Additionally, these products are often
associated with activities which are essential for protecting the health of the environment and
human beings, including disinfecting surfaces, washing bathrooms, dishes ¢34, The p-value of 0.
01 points to a relationship between eye and throat irritation and use of hand dishwashing cleanser
and bleach, proves that individuals who use bleach and hand washing detergent frequently are
likely to experience throat and eye irritation and hence the importance to protect the eyes and throat
when using the cleaning agents 828, According to these results, the ingredients or formulations of

floor and tube cleansers may be more harmful to eyes than cleaner and bleach and hand washing
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cleaner. Another concern was the association between these cleaners and respiratory diseases like

asthma, eye and throat irritation, breathlessness, and coughing. The effects of bleach on the health
of women are similar to the results of other researches 2“:Parks, McCandless, Dharma, Brook,
Turvey, Mandhane, Becker, Kozyrskyj, Azad and Moraes %°, that examined the effects of bleach
on asthma and respiratory health. Similarly, studies on the effects of bathroom cleaners %28, hand
dishwashing cleaners ¥, and tube cleaners "%, on women health. The variation in reactions of
females to cleaning products concerning their influence on loss of smell our results are similar to
the findings of "3°°. Moreover, these findings were similar with findings of previous researches
25101323 indicated a widespread pattern of adverse health effects associated symptoms such as eye
and throat irritation, shortness of breath, eczema, and coughing. with the use of household cleaning
products.

Conclusion

The study provided strong indication of a notable relationship between the use of household
cleaners and adverse health effects experienced by female users in Erbil. It also identified specific
cleaners that were associated with particular health issues, such as bathroom cleaners that were
associated to eye and throat irritation. The findings showed valuable insights that could guide
targeted strategies for risk reduction and improvements in product safety. Although a non-
significant association was observed between hand-washing dish cleaners and bathroom cleaners,
all types of cleaners demonstrated complex relationships that require further investigation in the
context of public health and occupational safety. The study demonstrated the importance of raising
awareness regarding the safe and responsible use of household cleaners. It is recommended that
public health initiatives focus on educating consumers about the potential risks associated with
cleaning products and encourage the use of alternative, less hazardous cleaning methods.
Additionally, clearer labeling and better regulation of household cleaner ingredients could aid in
reducing exposure to harmful chemicals. Manufacturers should be encouraged to develop safer
formulations to minimize health risks. Further research is needed to explore the long-term effects
of exposure to household cleaners and to identify effective interventions to mitigate these risks.
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