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ABSTRACT 
 

This paper examined the hygienic practices of University Students in relation to bed linens and determined the microbial content 

of mattresses and bed linens used by University of Cape Coast students. The study was conducted in two phases. Cross-sectional 

survey design was used for the first phase to describe the hygienic practices of the population in relation to bed linens. Laboratory 

tests were conducted in the second phase on mattresses and bed linens used by students to establish their microbial load. Total 

number of students used for the survey was 300. Thirty-two pieces of 100% cotton bed linens were used for the experiment. The 

population was grouped into two categories of gender (male, female). The statistical software employed for the analysis of the 

data collected was the Statistical Package and Service Solution (SPSS) for Windows version 26. The study revealed that no 

difference existed in relation to bed linen hygienic practices of male and female students; however, female students washed their 

bed linens frequently as compared to males. Mattresses and bed linens used by students had varying loads of microorganisms. 

The study concludes that lower contamination levels on mattresses, combined with higher levels on bed linens, underscore the 

importance of regular and thorough washing and drying methods for linens, regardless of gender. This study can be used as a 

basis to launch awareness campaigns that emphasize the importance of consistent hygiene routines and bed linen care for both 

males and females. It is recommended that students should be educated on hygiene and the role microorganisms play in affecting 

their health and academic work. 
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……………………………………………………………………………………………………………………………………….… 

 

I. INTRODUCTION 

 

Proper hygiene is essential for preventing the spread of infections, especially in communal living 

environments like University residents. According to the World Health Organization (WHO, 2019), hygiene refers to 

the behaviors and surroundings that lessen the likelihood of disease transmission. Bed linens, which frequently contact 

the body, can easily become breeding grounds for bacteria, fungi and other pathogens if not washed regularly and 

correctly (Tierno, 2019). University students, often living independently for the first time, may not prioritize or 

understand the importance of these hygiene practices, potentially leading to increased health risks, including skin 

infections and respiratory issues (Scott et al, 2020). Numerous indoor fungus generate compounds that, when inhaled, 

can cause systemic or respiratory toxicity (Kuhn & Ghannoum, 2003; Lambrecht & Hammad, 2014). The primary 

advantages of maintaining good personal hygiene are a reduction in the spread of disease and an enhancement in 

overall health. Germs that can make you sick are removed when you wash your hands with soap and keeping yourself 

clean can also lessen the likelihood that you may infect others (Satish Kumar et al, 2020). Maintaining good personal 

and household hygiene can also serve as a preventative measure against impending diseases. Thus, maintaining good 

hygiene is essential to reducing the spread of infections in daily life. 

All over the world, the profound effect of infectious diseases on health and prosperity has been recognized by 

health agencies with the need for investments which emphasizes on infection prevention strategies such as vaccines 

and hygiene (De Cock et al., 2013; Fonkwo, 2008; Bloomfield et al, 2011). Promoting the health of individuals and 

populations is an intricate attempt which is dependent upon individuals, families and communities, governments, 

health professionals, academics, administrators, development partners, businesses, the media, and others whose 

activities intersect or interlock. As the Center for Disease Control and Prevention [CDCP] (2019) and WHO (2018) 

stated, it is necessary for the infection control communities and public health agencies worldwide to make efforts 

toward emphasizing the necessity of basic hygiene practices, at both the individual and community levels for infection 
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control. WHO (2018) indicated that preventing infection through hygiene in the home and everyday life has become 

progressively relevant.  

The advantages of improved hygiene and sanitation are widely acknowledged and well-documented, serving 

as a highly effective approach to preventing infections and curbing the spread of pathogens (Aiello et al., 2008). The 

promotion of proper sanitation and hygiene practices has been highlighted in numerous international policy documents 

and global commitments (Kabir et al., 2021). The United Nations (UN), through Sustainable Development Goal 

(SDG) Target 6, for example, underscores the importance of access to improved sanitation and hygiene as essential for 

achieving sustainable economic growth and a brighter future (Mara et al., 2010). A recent study by Kabir et al. (2021) 

in Bangladesh indicated that despite having reasonable awareness and knowledge, the sanitation and hygiene practices 

of the university students studied were remarkably low. Locally, in Ghana, there is limited empirical data regarding 

the hygienic practices of university students, specifically related to bed linens. While some studies have assessed 

hygiene awareness in broader contexts, the specific habits and challenges faced by students at the University of Cape 

Coast (UCC) remain underexplored. Moreover, the tropical climate of Ghana increases the urgency of maintaining 

clean bed linens to mitigate the risk of infections. 

 

1.1 Statement of the Problem 

Taking care of your clothing by washing and changing them on a regular basis is an essential aspect of 

maintaining good personal hygiene, especially if a family member is ill (Smith, 2008). Using soap after using the 

toilet, washing hands regularly, covering your nose when you cough or sneeze, washing your hands after touching 

dogs and other animals, changing your clothes and washing them regularly and bathing the body twice a day are all 

examples of maintaining proper personal hygiene (WHO, 2019). On the other hand, poor personal hygiene results 

from a deliberate or inadvertent disregard for ones body's hygiene and health needs. When one ignores all the 

activities carried out for good personal hygiene, the general well-being is impacted, and the body starts to appear sick 

which encounters unwelcome health issues (Wilson, 2023). Bed linens play a critical role in maintaining personal 

hygiene and overall health, as they are in direct contact with the body during sleep. Poor personal and bed linen 

hygiene, potentially can lead to skin infections, allergies, and respiratory issues. Understanding the personal and bed 

linen hygienic practices among University students is essential to identify gaps and recommend healthier routines 

within this population.  

 

1.2 Research Objectives  

The objectives of the study were to:  

i. Assess the hygienic practices related to bed linens among male and female students. 

ii. Determine the microbial load on mattresses and bed linens used by students. 

 

II. LITERATURE REVIEW 

 

2.1 Empirical Review  

2.1.1 Hygienic Practices of Humans 
Personal cleanliness is a key defense against infectious diseases like the flu, COVID-19, and gastroenteritis 

(Nath, 2003). Hygiene involves practices that reduce disease transmission, enhancing overall health and reducing 

infection spread (WHO, 2019). Regular handwashing with soap removes germs and minimizes the risk of 

contaminating others (Satish Kumar et al., 2020). Since hands are frequently used in daily activities, they are primary 

sites for infection, making hand hygiene crucial (Aunger et al., 2016). Bathing with soap not only prevents body odor 

but also keeps the body free of harmful bacteria and lice (Campos et al., 2009). Proper hygiene extends to washing 

clothes regularly, especially if illness is present in the household (Smith, 2008). Ignoring these practices can lead to 

health problems and weakened well-being (Wilson, 2023).  

 

2.1.2 Transmission of Microbes through Textiles 
Textiles can harbour and transmit microbes. Historically, clothing was used in biological warfare, such as 

smallpox-contaminated blankets given to Native Americans (Freney & Renaud, 2012). Studies show that healthcare 

workers’ clothing and bed linens can transmit pathogens like Staphylococcus aureus and MRSA (Bloomfield et al., 

2011). Textiles, therefore, play a role in spreading infections (Olowomofe et al., 2020). The period of use significantly 

impacts microbial buildup, with longer use resulting in higher microbial loads (Wood et al., 2013). For instance, 

Staphylococcus aureus can survive on fabric for two weeks, while viruses like the flu can last up to 12 hours (The 

Conversation, 2021). Males tend to spread more bacteria due to higher sebum secretion compared to females (Ying et 

al., 2015; Smith et al., 2008). 
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2.2. Theoretical Review 

2.2.1 Diseases and Infections 

Microorganisms are implicated in a range of infections. Bacteria cause illnesses like pneumonia, urinary tract 

infections, and meningitis (Smith, Venter & Glass, 2009). Fungi are linked to infections such as candidiasis and 

athlete’s foot, while viruses lead to diseases like chickenpox, flu, and COVID-19 (Hyde, 2024). Textiles, including 

bed linens, can serve as reservoirs for microbial transmission, facilitating the spread of pathogens like Staphylococcus 

aureus and Escherichia coli (Abney et al., 2021).  

 

2.2.2 Germ Theory of Disease 

The germ theory, proposed by Louis Pasteur, asserts that microorganisms cause infectious diseases. It 

revolutionized health practices, introducing methods like sterilization, vaccination, and aseptic techniques (Berche, 

2012). Advances in microbiology and molecular biology have enhanced infection control through techniques such as 

genetic sequencing (Maloy & Schaechter, 2006). Textiles play a role in disease transmission, emphasizing the 

importance of hygienic practices to mitigate risks (Scott et al., 2020). 

 

III. METHODOLOGY 
 

The study employed the quantitative research approach and was conducted in two phases. The cross-sectional 

survey design was used for the first phase of the study to describe the hygienic practices of the population in relation 

to bed linens. The second phase of the study employed the experimental study with the use of laboratory testing for the 

assessment of microbial load of mattresses and bed linens used by students. The study, included two categories of 

gender (male, female) and one fabric type (100% cotton).  

 

3.1 Target Population 
The target population of the study was all regular undergraduate students at the University of Cape Coast 

staying at the halls and diaspora. The total number of regular undergraduate students of the selected University at the 

time of research was 16,848 (University of Cape Coast, 2021). 
 

3.1.1 Eligibility Criteria for Phase One 
Respondents should be undergraduate regular students of the selected University and be residing in any of two 

gender-based halls of the University.  

 

3.1.2 Eligibility Criteria for Phase Two 
A volunteer for the study should be undergraduate student of the selected University and staying alone (single 

occupancy). In addition, should be someone who sleeps alone on his/her bed. 

 

3.1.3 Sample and Sampling Procedure  

The total number of sample size for the study was 332. Krejcie and Morgan’s formula (1664) (as cited in 

Ahmad & Halim 2017) was used to select 332 participants/ volunteers out of a population of 16,848. For phase one, a 

sample size of 300 was selected from the total sample size of 332 for the study. The researchers selected 150 male 

participants and 150 female participants from the male and female halls respectively for the study. 

The multi-stage sampling method was used in phase one to select participants for the study. Both simple 

random sampling and purposive sampling methods were used. The first stage of sampling used purposive sampling to 

select one male and one female hall since gender was a variable examined in the study. The simple random sampling 

procedure specifically the lottery method was employed to select rooms in the halls that formed part of the study. 

Since only 150 participants were needed from each hall, the researchers decided to select one person from each room 

to be part of the study. 150 rooms were selected from which one person each was selected from the rooms. Each room 

in the halls was numbered systematically starting from 1 and the numbers written on separate pieces of papers, these 

pieces of papers were mixed and put into a box then numbers drawn out in a random manner to select 150 rooms. 

Again, the lottery method was used in selecting individual participants from the 150 rooms. In the case where a room 

or participant that has already been selected for the study is selected during the process of the lottery, it was thrown 

back into the box and the process repeated. 

For the second phase, a sample size of 32 volunteers (16 males and 16 females) was used for the study. 

Purposive sampling was used to select volunteers (16 males and 16 females) staying alone to reduce or eliminate any 

statistical mistakes that could alter the conclusions of the study’s results. The volunteers were asked to ensure that they 

sleep on the bed linen alone throughout the study period. 
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3.2 Materials  

32 pieces of bed linens (bed sheets 55’’ by 92’’ and pillowcases 27’’ by 18’’) in 100% cotton were bought 

from the market. 32 mattresses were also employed. Nutrient agar (NA), Eosin Methylene Blue (EMB), Plate Count 

Agar (PCA) and Potato Dextrose agar (PDA) were used to cultivate and enumerate the microorganisms from sterilised 

swab sticks. 

 

3.3 Data Collection Instruments 

3.3.1 Phase One 
The first phase of the study used questionnaire. This was administered to respondents from selected halls to 

collect information regarding their hygienic practices. 

 

3.3.2 Phase Two 
Test tube was used to store water for sterilization. Colony counter was used to estimate the liquid culture's 

density of microorganisms by counting individual colonies on the agar plate. Incubator was used to support the growth 

and maintain microbiological cultures or cell cultures. Petri dish was used to grow the microorganisms in the sample. 

Sterilized swab sticks with tubes were used to pick specimen from the bed linens samples for testing.  

 

3.4 Data Collection Procedure  

3.4.1 Phase One 
The questionnaire was administered to the sampled respondents from the two gender-based halls of the 

University. The questionnaires were administered in person to respondents and taken immediately after completion 

which gave a 100% collection rate. 

 

3.4.2 Phase Two 

Labels were assigned to the bed linens, mattresses and the petri dishes for easy identification.  

 

3.4.3 Media and Media Preparation 
 

Nutrient Agar (NA)  

11. 2g of dehydrated Nutrient Agar was suspended in 400mL of distilled water in a 500ml conical flask. The 

agar was melted in a microwave in order to dissolve in the solution. The conical flask was then corked tightly with 

cotton plug and wrapped with aluminium foil.  

 

Eosin Methylene Blue (EMB) Agar  

14.38g of dehydrated EMB Agar was weighed on a balance and suspended in 400ml of distilled water in a 

500ml conical flask. The agar was melted in a microwave in order to dissolve in the solution. The conical flask was 

then corked tightly with cotton plug and wrapped with aluminum foil.  

 

Plate Count Agar (PCA)  

9.4 g of the Plate Count Agar was weighed and suspended in 400ml of distilled water in a 500 ml conical 

flask. The agar was melted in a microwave to dissolve completely in the Solution. The conical flask was then corked 

tightly with cotton plug and wrapped with aluminum foil.  

 

Potato Dextrose Agar (PDA)  

15.6g of the dehydrated PDA was weighed on a balance and suspended in 400ml of distilled water in a 500ml 

conical flask. The agar was melted in a microwave to dissolve in the solution. The conical flask was then corked 

tightly with cotton plug and wrapped with aluminum foil.  

 

 

3.4.4 Specimen Collection and Testing Procedures (Phase two) 

 

Isolation and Culturing (Bed linens/ Mattresses) 

 Sterile swab sticks moistened in normal saline were used to pick specimens from the mattresses and bed 

linens (Unused & used one week). The swab sticks were immediately transported in a refrigerated box to the 

laboratory for microbial analysis. The bed linens were swapped after a week usage. 

The pour plate method was used for isolation and culturing of the specimens. One hundred and ninty-two 

(192) test tubes were filled with 9ml of distilled water each. The test tubes were then corked tightly with cotton plug 

and wrapped with aluminium foil. The media prepared, the 192 test tubes containing the distilled water and a pipette 
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rack containing pipet tips were autoclaved in a YX- 24LM Eoral pressure steam autoclave for 15 minutes at 121°C. 

One sterile culturing swap stick was dipped in one of the sterile distilled water and swapped on the samples. The swab 

stick was dipped back into the sterile distilled water and swapped again. This process was repeated about 4 times on 

each sample (Swaps were taken from different portions of the samples). The Petri dishes were labelled with the names 

of the media and the labels on the samples.  1ml each of the specimen was pipetted into the various dishes according 

to the labels. The various media were soft melted and poured into the Petri dishes and swirled to mix properly with the 

specimen. After solidifying, the Petri plates were packed and incubated for 24 to 72 hours. After incubation, 

developed colonies on the plates were counted and recorded. Colonies were recorded as total bacteria count (CFU/ml). 

After specimen had been taken from the samples, those with microbes were disinfected with Clorox’s hydrogen 

peroxide cleaner and disinfectant to ensure they were free from microbes before assigning treatment.  The labelled 

samples were given to each volunteer in each group (male/ female) to be used for a period of one week.  

 

3.5 Data Analysis 

Responses were gathered on hygienic practices of respondents. Readings were recorded for microbial load 

found on the mattresses and bed linens.  The statistical software that was used in the analysis of the data collected was 

the Statistical Package and Service Solution (SPSS) for Windows version 26. Descriptive statistics was employed in 

describing the hygienic practices of respondents. Means and standard deviations of microbial load of new and used 

bed linens were determined.  

 

3.6 Ethical Considerations 

Before commencing with this study, ethical approval was sought from the Institutional Review Board, 

University of Cape Coast (UCC, IRB). The researchers sought the consent of the participants; informed them about 

the nature and purpose of the study and guaranteed their confidentiality and anonymity of the information acquired. 

Participation in the research was, therefore, voluntary. Those who were purposively or randomly selected but were not 

willing to participate in the study were allowed to withdraw. 

 

1V. FINDINGS & DISCUSSION 
 

4.1 Personal Hygienic Practices of Students 

Percentages and frequencies were employed for the analysis of the data gathered in the first phase to explore 

the hygienic practices of students in relation to bed linen. Personal and laundry hygienic practices were both measured 

using a five-point Likert scale with 1 representing not at all, 2 representing rarely, 3 representing moderately, 4 

representing often and 5 representing very often. Tables 1, 2 and 3, present the results.  

 

Table 1 

Personal Hygienic Practices of Respondents 
Personal Hygienic practices Gender Not at all 

Frequency 

(%) 

Rarely 

Frequency (%) 

Moderately 

Frequency 

(%) 

Often 

Frequency 

(%) 

Very often 

Frequency 

(%) 

Bath twice a day (morning and 

evening) 

Male 

Female 

0 (0) 

0 (0) 

16 (10.7) 

15 (10.0) 

23 (22.0) 

26 (17.3) 

49 (32.7) 

47 (31.3) 

52 (34.7) 

62 (41.3) 

Bath with sponge, soap, and 

water in the morning 

Male 

Female 

0 (0) 

0 (0) 

0 (0.0) 

1 (0.7) 

16 (10.7) 

12 (8.0) 

41 (27.3) 

36 (24.0) 

93 (62.0) 

101 (67.3) 

Bath with just soap and water in 

the morning 

Male 

Female 

24 (16.0) 

21 (14.0) 

22 (14.7) 

15 (10.5) 

1 (0.7) 

1 (0.7) 

14 (9.3) 

10 (6.7) 

89 (59.3) 

103 (68.7) 

Bath with just water in the 

morning 

Male 

Female 

8 (5.3) 

13 (8.7) 

8 (5.3) 

8 (5.3) 

7 (4.7) 

2 (1.3) 

20 (13.3) 

11 (7.3) 

107 (71.3) 

116 (77.3) 

Bath with sponge, soap and 

water in the evening 

Male 

Female 

11 (7.3) 

9 (6.6) 

29 (19.3) 

19 (12.7) 

6 (4.0) 

8 (5.3) 

26 (17.3) 

17 (11.3) 

78 (52.0) 

97 (64.7) 

Bath with just soap and water in 

the evening 

Male 

Female 

77(51.3) 

97 (64.7) 

42 (28.0) 

25 (16.7) 

9 (6.0) 

15 (10.0) 

10 (6.7) 

8 (5.3) 

12 (8.0) 

5 (3.3) 

Bath with just water in the 

evening 

Male 

Female 

76 (50.7) 

91 (60.7) 

39 (26.0) 

27 (18.0) 

25 (16.7) 

23 (15.3) 

10 (6.7) 

8 (5.3) 

0 (0.0) 

1 (0.7) 

Eat on bed Male 

Female 

21(14.0) 

20 (13.3) 

37 (24.7) 

34 (22.7) 

29 (19.3) 

32 (29.3) 

37 (24.7) 

32 (21.3) 

26 (17.3) 

32 (21.3) 

Wash hair every day Male 

Female 

58 (38.7) 

62 (41.3) 

40 (26.7) 

47 (31.3) 

42 (28.0) 

33 (22.0) 

10 (6.7) 

6 (4.0) 

0 (0.0) 

2 (1.3) 

Wash hands frequently during 

the day with soap and water 

Male 

Female 

6 (4.0) 

4 (2.7) 

26 (17.3) 

20 (13.3) 

55 (36.7) 

54 (36.0) 

41 (27.3) 

40 (26.7) 

22 (14.7) 

33 (21. 3) 
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Cough/ sneeze into tissue and 

dispose 

Male 

Female 

1 (0.7) 

0 (0.0) 

16 (10.7) 

19 (12.7) 

16 (10.7) 

24 (16.0) 

74 (49.3) 

65 (43.3) 

43 (28.7) 

42 (28.0) 

Wash hands with soap and 

water after using tissue 

Male 

Female 

14 (9.3) 

9 (6.0) 

33 (22.0) 

36 (24.0) 

37 (24.7) 

37 (24.7) 

44 (29.3) 

42 (28.0) 

22 (14.7) 

26 (17.3) 

Wash hands with soap and 

water every time after using 

washroom 

Male 

Female 

6 (4.0) 

4 (2.7) 

18 (12.0) 

13 (8.7) 

11 (7.3) 

13 (8.7) 

45 (30.0) 

42 (28.0) 

70 (46.7) 

78 (52.0) 

Use hand sanitizer frequently Male 

Female 

7 (4.7) 

4 (2.7) 

24 (16.0) 

26 (17.3) 

53 (35.3) 

51 (34.0) 

27 (18.0) 

31 (20.7) 

39 (26.0) 

38 (25.3) 

Keep toes and fingernails are 

short 

Male 

female 

8 (5.3) 

8 (5.3) 

18 (12.0) 

21 (14.0) 

24 (16.0) 

23 (15.3) 

47 (31.3) 

40 (26.7) 

53 (35.3) 

58 (38.7) 

 

The results in Table 1 provide a gender-based breakdown of personal hygienic practices among respondents, 

highlighting variations in frequency across multiple behaviours. For Bathing Twice a Day (Morning and Evening), the 

results in Table 1 show that both males and females demonstrate relatively high frequencies of bathing twice a day, 

with over 60% reporting they do so "often" or "very often." However, females (41.3%) report bathing twice daily 

more frequently than males (34.7%). In relation to bathing with sponge, soap, and water in the morning, a large 

majority of both males (62.0%) and females (67.3%) report "very often" practicing this hygienic behaviour, suggesting 

a strong commitment to cleanliness in the morning routine for both genders. In addition, for bathing with just soap and 

water in the morning, while most respondents report using sponge, soap, and water, a significant portion also bathes 

with just soap and water. Females (68.7%) are slightly more likely to do this "very often" than males (59.3%). 

With regard to bathing with just water in the morning, interestingly, a small but significant percentage (71.3% 

males, 77.3% females) reports bathing with just water. Females tend to engage in this practice slightly more often than 

males. While for bathing with sponge, soap, and water in the evening, similar trends are observed in the evening 

bathing habits, with the majority of respondents indicating they bathe with sponge, soap, and water, particularly 

females (64.7%) compared to males (52.0%). Again, for bathing with just soap and water in the evening, fewer 

respondents, particularly females, engage in this practice. Over 50% of males and 64.7% of females report rarely or 

never doing so. The practice of using only water in the evening is less frequent than in the morning, with over 50% of 

both genders (50.7% males, 60.7% females) rarely or never practicing it.  

Respondents are divided on the practice of eating on bed. A relatively high percentage, around 20-30% of 

both males and females, report engaging in this behavior moderately or more often, suggesting a somewhat common 

but inconsistent habit. Daily hair washing is not widespread. While 41.3% of females and 38.7% of males report "not 

at all" or "rarely" washing their hair daily, around 22-28% of respondents wash their hair frequently. Hand hygiene is 

an important personal care routine. Over 60% of both males and females report "moderately" to "very often" 

practicing it, with slightly more females (21.3%) than males (14.7%) reporting doing so "very often." The majority of 

respondents exhibit responsible behavior when sneezing or coughing, with 49.3% of males and 43.3% of females 

practicing this hygienic habit "often." 

Hand washing after using tissue is reported as "moderately" or "often" by over 50% of respondents, with 

males showing slightly higher adherence than females. The practice of washing hands after using the washroom is 

more consistently followed, with around 46.7% of males and 52.0% of females doing so "very often." Hand sanitizer 

use is less common than soap and water, with only about 25-26% of both males and females reporting frequent use. 

Good portions of respondents keep their nails short, with 35.3% of males and 38.7% of females reporting they do so 

"very often." 

In relation to gender differences, females generally exhibit more frequent personal hygiene practices 

compared to males, particularly in bathing, washing hands, and nail care. Some practices, like hand washing after 

using the washroom and bathing twice daily, show high adherence, whereas others like daily hair washing and use of 

hand sanitizer are less common. The data reveals areas where hygienic habits could be improved, such as ensuring 

more respondents wash their hands frequently during the day and after coughing or sneezing. 

 



Vol. 5 (Iss. 4) 2024, pp. 1881-1892    African Journal of Empirical Research     https://ajernet.net     ISSN 2709-2607 

  
 

 

1887 
 

Licensed Under Creative Commons Attribution (CC BY-NC)  

Table 2 

Bed Linen Laundry Practices of Respondents 

Laundry Hygienic practices Gender 

Male/ 

female 

Not at all 

Frequency 

(%) 

Rarely 

Frequenc

y (%) 

Moderately 

Frequency 

(%) 

Often 

Frequency 

(%) 

Very often 

Frequency 

(%) 

Use detergents in washing  Male 

female 

9 (6.0) 

10 (6.7) 

29 (19.3) 

32 (21.3) 

22 (14.7) 

29 (19.3) 

36 (24.0) 

34 (22.7) 

54 (36.0) 

45 (30.0) 

Use bleach in washing  Male 

Female 

50 (33.3) 

53 (35.3) 

33 (22.0) 

34 (22.7) 

44 (29.3) 

39 (26.0) 

14 (9.3) 

17 (11.3) 

9 (6.0) 

7 (4.7) 

Boil bed linens before washing Male 

Female 

71 (47.3) 

59 (39.3) 

42 (28.0) 

41 (27.0) 

7 (4.7) 

17 (11.3) 

20 (13.3) 

22 (14.7) 

10 (6.7) 

11 (7.3) 

Rinse bed linens two to three times 

after washing 

Male 

Female 

31 (20.7) 

20 (13.3) 

22 (14.7) 

38 (25.3) 

33 (22.0) 

39 (26.0) 

40 (26.7) 

33 (22.0) 

24 (16.0) 

20 (13.5) 

Air bed linen under sunlight two to 

three times in a week 

Male 

Female 

34 (22.7) 

33 (22.0) 

31 (22.0) 

35 (23.3) 

30 (22.7) 

38 (25.3) 

21 (14. 0) 

15 (10.0) 

34 (22.7) 

29 (19.3) 

Use warm water in washing bed linen Male 

Female 

38 (25.3) 

29 (19.3) 

56 (37.3) 

51 (34.0) 

13 (8.7) 

22 (14.7) 

12 (8.0) 

17 (11.3) 

31 (20.7) 

31 (20.7) 

Dry bed linen directly under sunlight 

after washing 

Male 

Female 

34 (22.7) 

33 (22.0) 

11 (7.3) 

21 (14.0) 

18 (12.0) 

15 (10.0) 

10 (6.7) 

14 (9.3) 

77 (51.7) 

67 (44.7) 

Dry bed linen under shade after 

washing 

Male 

Female 

87 (58.0) 

74 (49.3) 

35 (23.3) 

32 (21.3) 

14 (9.3) 

20 (13.3) 

4 (2.7) 

14 (9.3) 

10 (6.7) 

10 (6.7) 

Iron bed linen before usage on 

mattress 

Male 

Female 

19 (12.7) 

19 (12.7) 

46 (30.7) 

48 (32.7) 

25 (16.7) 

40 (26.7) 

38 (25.3) 

31 (20.7) 

22 (14.7) 

12 (8.0) 

 

The majority of respondents frequently use detergents, with 36.0% of males and 30.0% of females reporting 

they use detergents "very often"(Table 2). Only 6.0% of males and 6.7% of females do not use detergents at all, 

suggesting that detergent use is a common and regular part of laundry practices. Bleach use is less common, with 

33.3% of males and 35.3% of females reporting that they "do not use bleach at all." Only a small percentage of 

respondents, 6.0% of males and 4.7% of females, use bleach "very often." The majority of respondents either rarely or 

moderately use bleach, indicating that bleach may not be a primary cleaning agent in their laundry routine. Boiling 

bed linens is not a widely adopted practice. Nearly half of the males (47.3%) and a significant portion of females 

(39.3%) never boil their bed linens. Only 6.7% of males and 7.3% of females do so "very often," indicating that 

boiling linens may be seen as an extra or less common hygienic measure.  

A moderate number of respondents rinse their bed linens multiple times after washing. However, this practice 

is not overwhelmingly common, with 22.0% of males and 13.5% of females doing so "very often," and around 20-

25% of respondents reporting they do not rinse their bed linens more than once. Significant portions of respondents air 

their bed linens under sunlight, though the frequency varies. Around 22-25% of both males and females report doing 

this "very often" or "moderately," while about the same percentage air their bed linens rarely or not at all. The 

majority of respondents rarely use warm water for washing bed linens, with 37.3% of males and 34.0% of females 

reporting they "rarely" do so. Around 20% of respondents use warm water "very often," indicating that warm water is 

not universally preferred for washing bed linens. A majority of respondents, 51.7% of males and 44.7% of females, 

dry their bed linens directly under sunlight "very often." This suggests a high level of adherence to natural drying 

methods that promote better hygiene through sunlight exposure. 

However, the practice of drying bed linens in the shade is more common than expected, with 58.0% of males 

and 49.3% of females doing this "not at all." A smaller percentage of respondents, around 9-10%, dry bed linens under 

shade "very often," indicating sunlight is preferred for drying. Ironing bed linens before use is not a common practice, 

with 30.7% of males and 32.7% of females rarely ironing their bed linens. Only about 14.7% of males and 8.0% of 

females report ironing bed linens "very often," indicating that this hygienic practice is less prioritized. 

The results in Table 2 reveal varied practices in maintaining hygienic bed linen laundry routines among 

respondents, with noticeable gender differences in certain areas. Overall, the use of detergents is widely practiced, 

indicating awareness of the importance of cleanliness. However, the use of bleach is less common, possibly due to 

concerns about fabric damage or the extra cost associated with bleach products. The infrequent use of boiling bed 

linens further suggests that time-intensive or energy-demanding practices are not favoured, even though they may 

offer additional hygiene benefits. 

While most respondents adhere to rinsing bed linens multiple times, there is room for improvement, especially 

for females, who report lower rates of rinsing compared to males. Sunlight drying is a strong preference for a large 

portion of respondents, reflecting an awareness of its natural disinfecting properties. However, some still dry bed 

linens in the shade, which might not provide the same level of hygiene benefits. Interestingly, the relatively low 

frequency of ironing bed linens before use indicates that many respondents might not see this as essential to hygiene. 
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This could be due to a lack of awareness of how ironing can eliminate lingering bacteria or simply a preference for 

less labour-intensive laundry practices. 

 

4.2 Frequency of Bed Linen Washing Among Respondents  
Table 3 presents the frequency of bed linen washing among respondents, categorized by gender. The results 

indicates that for male respondents, 7.3% wash bed linens every 3 days, 33.3% wash them every week, 22.0% wash 

them every two weeks and 37.3% wash them once a month. In relation to females, 6.7% wash bed linens every 3 days, 

42.7% wash them every week, 23.3% wash them every two weeks and 27.3% wash them once a month. 

 

Table 3 

Number of Times Respondents Wash Bed Linens in Relation to Gender  

 

From Table 3, it is clear that the most common frequency for both genders is weekly, though a significantly 

higher percentage of females (42.7%) engage in this routine compared to males (33.3%). Conversely, men are more 

likely to wash bed linens monthly (37.3%) than women (27.3%). The result suggests a gender-based difference in the 

frequency of bed linen washing. A larger proportion of female respondents wash their linens weekly or bi-weekly, 

compared to male respondents, who tend to wash them less frequently, with the highest percentage (37.3%) washing 

them only once a month. Several factors could account for these differences. Societal expectations and traditional 

gender roles often place more emphasis on women maintaining household cleanliness, which may influence more 

regular washing habits. Women may also be more conscious of hygiene or have routines that align more closely with 

regular cleaning schedules. 

On the other hand, men’s higher tendency to wash bed linens monthly may reflect different priorities in 

personal hygiene routines or less concern about adhering to strict cleanliness standards. This could also be a reflection 

of lifestyle factors, such as living alone or with minimal household responsibilities, resulting in less frequent linen 

washing. The small percentage of respondents who wash their bed linens every three days is relatively similar across 

genders, indicating that this more frequent cleaning routine is less common, but followed by a minority in both groups. 

 

4.3 Microbial Load of Mattresses, used and Unused Bed Linens with Gender Perspective 
Table 4 shows that E. coli presence on mattresses from male respondents was low, with several samples (e.g., 

C1 and C2) showing minimal contamination. The highest observed load was 3.66 cfu/cm in sample C10 (S.D 6.35). 

For the female samples,  E. coli was mostly absent on mattresses, with nearly all samples showing no microbial 

growth, indicating slightly better hygiene conditions compared to the male samples in this aspect. For Klebsiella A on 

Mattresses, both male and female mattresses had minimal contamination from Klebsiella A, with most samples 

showing a count of 0.01 cfu/cm or none at all. This suggests that mattresses, regardless of gender, had minimal 

exposure to this pathogen. 

 

Table 4 

Descriptive Statistics of Microbial Load of Mattresses, used and Unused Bed Linens 
SAMP

LE ID 

 Mattress Unused bedlinen Used bedlinen 

 E.coli Klebsiella A E.coli Klebsiella A E.coli Klebsiella A 

 M(cfu/

cm) 

S.D M(cfu/

cm) 

S.D M(cfu/

cm) 

S.D M(cfu

/cm) 

S.D M(cfu/

cm) 

S.D M(cfu/c

m) 

S.D 

C1 

M
al

e 
S

am
p

le
s 

0.33 0.58 0.00 0.00 0.67 1.15 11.00 19.05 73.67 38.79 53.67 2.30 

C2 0.47 0.25 0.92 0.54 83.00 22.60 87.33 4.93 68.00 24.33 79.33 24.94 

C3 0.26 0.44 0.00 0.00 0.00 0.00 0.00 0.00 61.66 84.21 30.33 43.08 

C4 0.320.

32 

0.55 0.00 0.00 0.00 0.00 4.66 8.08 81.00 58.79 80.33 14.04 

C5  0.26 0.44 0.00 0.00 0.00 0.00 0.00 0.00 61.66 84.21 30.33 43.08 

C6 0.00 0.00 0.00 0.00 0.00 0.00 12.66 11.15 117.33 50.21 185.00 54.74 

C7 0.00 0.00 0.01 0.01 145.33 137.71 6.00 7.00 184.66 138.01 143.00 198.46 

C8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 86.00 110.17 55.33 72.43 

Gender Number of times for washing bedlinen 
 Every 3 days 

Frequency (%) 
Every week 

Frequency (%) 
Every two weeks 
Frequency (%) 

Every month 
Frequency (%) 

Male 11 (7.3) 50 (33.3) 33 (22.0) 56 (37.3) 
Female 10 (6.7) 64 (42.7) 35 (23.3) 41 (27.3) 
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C9 0.00 0.01 0.00 0.01 0.00 0.00 0.33 0.57 305.66 109.40 530.33 109.63 

C10 3.66 6.35 0.01 0.02 0.00 0.00 0.33 0.57 94.33 130.48 198.66 135.88 

C11 0.01 0.02 0.01 0.02 57.00 62.55 34.33 39.52 104.66 126.08 145.00 123.55 

C12 0.33 0.57 0.00 0.00 1.33 2.30 0.00 0.00 30.66 42.82 47.33 61.49 

C13 0.00 0.00 0.00 0.00 0.33 0.57 2.66 4.61 153.66 126.75 47.66 82.56 

C14 0.00 0.00 0.01 0.02 2.33 4.04 16.66 1.15 208.66 75.00 296.66 5.77 

C15 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 105.66 140.50 59.33 58.82 

C16 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 345.00 436.17 36.00 61.53 

 

C17 

F
em

al
e 

  

S
am

p
le

s 

0.00 0.00 0.00 0.00 3.00 2.64 0.66 0.57 197.33 91.59 66.00 61.53 

C18 0.00 0.00 0.03 0.05 0.00 0.00 0.66 1.15 72.66 98.19 133.33 109.57 

C19 0.00 0.00 0.00 0.00 73.33 103.00 49.33 78.52 119.66 157.38 100.00 45.29 

C20 0.00 0.00 0.00 0.00 1.00 1.73 53.33 73.21 105.66 140.69 28.66 24.84 

C21 0.00 0.00 0.00 0.00 2.33 4.04 5.33 3.21 118.33 36.89 517.00 111.07 

C22 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 8.33 11.95 19.66 29.77 

C23 0.00 0.00 0.66 0.57 0.00 0.00 0.00 0.00 20.66 26.83 18.66 27.20 

C24 0.00 0.00 0.00 0.00 292.00 88.27 426.66 68.06 180.66 52.50 212.00 367.19 

C25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 189.66 52.50 212.00 367.19 

C26 0.00 0.00 0.00 0.00 0.33 0.57 0.00 0.00 23.00 23.89 48.66 69.06 

C27 0.00 0.00 0.00 0.00 7.33 11.01 2.33 2.51 309.33 100.80 222.33 97.57 

C28 0.00 0.00 0.00 0.00 0.00 0.00 2.33 4.04 151..66 99.32 31.00 53.69 

C29 0.00 0.00 0.00 0.00 4.33 7.50 1.33 1.52 269.66 87.53 8.33 7.23 

C30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 248.00 61.02 322.33 77.42 

C31 0.00 0.00 0.00 0.00 8.66 12.50 6.33 4.93 58.00 44.91 54.66 14.57 

C32 0.00 0.00 0.01 0.02 586.33 185.07 740.00 189.19 732.66 102.96 553.66 170.93 

 

The contamination levels of E. coli on unused bed linens varied considerably. Sample C2 had a high microbial 

load (83.00 cfu/cm, S.D 22.60), while several other male samples (e.g., C3) showed no contamination. Similar 

patterns were observed in female samples, with a significant spike in sample C32 (586.33 cfu/cm, S.D 185.07) (Table 

4). This indicates that gender does not seem to play a major role in unused linen contamination, although high 

variance suggests differences in handling and storage conditions. However, the presence of Klebsiella A was 

substantial in certain male samples, with C2 showing a load of 87.33 cfu/cm (S.D 4.93). However, most samples, such 

as C3 and C4, had no contamination. However, female samples exhibited higher levels of Klebsiella A in general, with 

C32 being the highest (740.00 cfu/cm, S.D 189.19). This suggests that both male and female linens can harbour 

significant contamination, but female samples had a higher maximum load. 

In addition, E. coli contamination was notably high in used bed linens for male respondents, with sample C16 

showing 345.00 cfu/cm (S.D 436.17). The wide variance suggests significant differences in hygiene practices among 

male respondents. The female samples also showed high levels of contamination, particularly sample C24 (426.66 

cfu/cm, S.D 68.06) (Table 4). This indicates that regardless of gender, used linens pose a significant risk for bacterial 

contamination. Also, Klebsiella A was consistently present in male samples, with a peak in C16 (553.66 cfu/cm, S.D 

170.93). Several other male samples also showed high contamination levels, such as C9 and C10. The female samples 

were equally concerning, with sample C32 showing 553.66 cfu/cm (S.D 170.93). This suggests that Klebsiella A 

contamination is a major issue for both male and female used linens. 

The analysis of microbial contamination on mattresses, unused, and used bed linens reveals several key 

gender-specific trends. Both male and female respondents had low microbial contamination on their mattresses, 

particularly for E. coli and Klebsiella A. However, mattresses from male respondents exhibited slightly higher 

variability in contamination levels, indicating possible differences in hygiene practices or mattress maintenance 

between genders. There were high variances in contamination levels on unused bed linens for both genders, 

suggesting that environmental factors, rather than gender, play a key role in introducing bacteria before use. 

Nevertheless, unused linens from female respondents exhibited higher peak values for both E. coli and Klebsiella A, 

which could imply differences in storage conditions or handling practices. Used bed linens posed the highest risk of 

contamination for both male and female respondents, particularly with E. coli and Klebsiella A. Both genders had 

samples with alarmingly high bacterial loads, which indicates that personal hygiene practices and laundering methods 

significantly influence microbial presence. Interestingly, male samples showed higher variance, suggesting more 
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inconsistency in how male respondents manage bed linen hygiene compared to females. These results point to the 

importance of consistent laundering practices, proper handling, and environmental controls in maintaining hygiene in 

both male and female households. The high microbial loads, especially in used bed linens, highlight the necessity for 

regular cleaning with appropriate methods, such as using hot water, disinfectants, and ensuring proper drying 

conditions to reduce bacterial proliferation. 

The findings are consistent with most studies as they confirm that textiles can serve as a habitant for microbes 

where they can even multiply (Bajpai et al., 2011; Hyde, 2024). Pathogen may be able to survive on textile surfaces 

for periods oscillating from a few minutes to several hours (Neely & Maley, 2001; Neely, 2000). Under an ideal 

condition which is 36–40 ˝C, pH 5–9, some bacteria populations may double every 20 - 30 minutes (Zanoaga & 

Tanasa, 2014). This means that one single bacteria cell can increase to 1,048,576 cells in just 7 hours, and this is a 

confirmation of the findings of the study in the increase of microbial load after usage. The increase in microbial load 

after usage could also be attributed to operations like cooking and eating, being outside and working which can affect 

where the microbial flora present on the epidermis and in bodily excrements is distributed (Abney et al., 2021). 

Again the results showed high load on the cotton bed linen used for the study. This result is consistent with 

studies that have shown that the properties of textiles, such as the fabric type, can also affect the presence of pathogens 

and bacteria that cause growth on textile surfaces (Abney et al., 2021). Natural fibres based on their high moisture 

retention qualities can give microbes nutrients and energy sources in the shape of proteins or carbohydrates (Gao & 

Cranston, 2008; Siracusa, 2019; Pathak, 2017). Various fibres' microbial attractions make fabric mixes made of 

natural and synthetic fibres more effective at reducing microbial adhesion (Siracusa, 2019; Szostak-Kotowa 2004; 

Pathak, 2017; Gupta & Bhaumik, 2007). A natural and synthetic fiber mix according to the researchers is less likely to 

promote microbial development than fabrics composed entirely of natural fibres. 

The results reveals that there is a reason to be worried since majority of the load found on the used bedlinen 

contained more than 10^5 CFU/ml or 2.5 cfu/cm as indicated to be high and could cause health related issues (Mulvey 

et al., 2011; Situ Biosciences, 2023) 

 

V. CONCLUSIONS & RECOMMENDATIONS 

 

5.1 Conclusions 
The study reveals a generally strong commitment to personal hygiene among respondents, with significant 

differences between males and females. Females tend to practice more frequent hygiene routines, especially in areas 

like bathing, hand washing, and nail care. However, some practices, such as using hand sanitizers and washing hands 

after sneezing or coughing, show room for improvement in preventing the spread of illness. The study also highlights 

a gender disparity in bed linen washing habits, with females more likely to wash linens weekly or every two weeks, 

while males tend to wash them monthly. This finding suggests that probably traditional gender roles and societal 

expectations influence these household tasks. 

Microbial contamination, particularly from E. coli and Klebsiella A, was prevalent on used bed linens, 

highlighting the need for improved laundering practices. The lower contamination levels on mattresses, combined 

with the higher levels on bed linens, underscore the importance of regular and thorough washing and drying methods 

for linens, regardless of gender.  

 

5.2 Recommendations 
Hygiene education should be strengthened, particularly in areas like hand sanitizing and hand washing after 

coughing or sneezing, to help reduce the spread of illness. All genders are encouraged to wash bed linens more 

frequently, focusing on the importance of regular laundering to reduce bacterial contamination. This study can be used 

as a basis to launch awareness campaigns that emphasize the importance of consistent hygiene routines and bed linen 

care for both males and females. Students should be educated on hygiene and the role microorganisms play in 

affecting the health and academic work of students. 
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