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Abstract 

Introduction: Dirt on the skin can be removed by friction, and the properties of wiping materials and 

wiping pressure are related to the friction coefficient of the skin. In the current study, we examined the 

possible relationships between wiping pressure and skin hygiene.  

Materials and Methods: The study subject was one healthy female in her twenties. The wiping pressure 

was measured using a pressure-sensitive film sheet attached to the skin. An adenosine triphosphate 

hygiene monitoring test was conducted as an indicator of skin hygiene, which was measured as the level 

of relative light units (RLU). We conducted an experiment 10 times on the left and right lower legs. A 

correlation analysis was conducted to examine the relationship between RLU level and wiping pressure. 

Results: No significant correlation was found between the reduction in RLU level by bed bathing and 

wiping pressure (r = −0.04; P = 0.79).  

Conclusion: The current findings did not indicate a clear relationship between wiping pressure and 

removing dirt from the skin during a bed bath. These results suggest the possibility that dirt can be 

removed and hygiene can be maintained regardless of the wiping pressure.  
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Introduction 
Whole-body hygiene care is important for maintaining skin integrity through the removal of dirt 

and microorganisms from the skin 1). Hygiene is considered to be a fundamental component of the care 

provided by nurses to every patient 2). Whole-body hygiene care includes bathing, shower bathing, and 

bed bathing. Bed bathing satisfies hygiene needs of bed-ridden patients who have acute or chronic 

diseases 3). Patients who cannot maintain hygiene on their own often receive bed baths, and are largely 

reliant on nurses for this part of their care. Nurses are expected to conduct bed baths using appropriate 

techniques. 

Dirt on the skin is removed by friction between the skin and the wiping materials 4). The major 

factors related to friction on the skin are skin hydration, the properties of the wiping materials, and 

wiping pressure 5). A previous study conducted a comparison between bed bathing, washing with a 

washcloth, and cleaning without water using nonwoven fabric, as means of maintaining skin hygiene 6). 

Other research examined the effects of the mechanical stimulation of friction on skin abnormalities and 

lesions 7). These studies did not directly examine the friction coefficient, but investigated the effects of 

materials on bed bath, from various perspectives. 

It has been suggested that wiping pressure is also related to friction on the skin 5), but only a few studies 

have examined wiping pressure. Mechanical stimulation and excessive friction can cause damage to the 

skin. To establish safe bed bath techniques, it is necessary to consider the appropriate wiping pressure 

for removing dirt from the skin. It is technically difficult to measure wiping pressure during bed baths. 

One previous study used a pressure-sensitive mat placed under the arm to measure wiping pressure 8). 

However, because wiping pressure was measured indirectly, the results might not accurately reflect the 

contact pressure applied to the skin during the bed bath. Therefore, in the current study, we directly 

measured wiping pressure by attaching a pressure-sensitive film sheet on the skin and examining the 

relationship between wiping pressure and skin hygiene. 

 

Materials and Methods 
1. Study participants 

Previous studies have reported substantial variation in the level of relative light units (RLU) 

before bed bathing among individuals 9, 10). To minimize the effect of individual differences in the state 

of the skin, in the current study we examined a single study participant, who was a healthy Asian woman 

in her twenties. 

 

2. Study conditions 
We conducted the experiment in a laboratory in which the room temperature and humidity could 

be controlled. We set the room temperature to 25°C and room humidity to 50%, and the study participant 

remained seated and relaxed for more than 10 minutes before the experiment. The experiment was 

 

conducted from 10:00 a.m. to 11:30 a.m. To minimize the effects of climate, the study was conducted 

within a 1-month period. 

 

3. Experimental procedure 
3.1. Wiping areas 

The participant sat on a chair with the knee joints bent at 90° and the soles of the feet on the floor. 

In that posture, we first determined the middle point of the straight line on the medial condyle and inner 

malleolus. Second, we set reference points that were 2 cm above and below the determined middle point. 

Third, 10 × 10 cm wiping areas (A, B, C and, D) were determined on the basis of the reference point, as 

shown in Fig 1. The outer boundaries of the wiping areas were marked with tape.  

 

 

 

 

 

 

 

 

 

 

3.2. Method for measuring wiping pressure 

Wiping pressure was measured with an Economical Load and Measurement (ELF™) System, 

which is a load measurement tool using a FlexiForce® sensor (Tekscan, Inc., Boston, MA, USA). The 

pressure sensor was a film with a width of 14 mm, length of 205 mm, and thickness of 0.208 mm, and 

the sensing area to detect the load was a circular area with a diameter of 9.5 mm. The measurement unit 

of the sensor was grams (g), and the maximum measured pressure while wiping was taken to be the 

wiping pressure in the current study. 

Previous studies have examined the use of the FlexiForce sensor on soft surfaces such as the 

human body 11, 12). It has been suggested that the pressure measurement with FlexiForce is more accurate 

when it is placed on a hard surface than on a soft surface, because of the deformation on the soft surface 

of the film 11, 12). It has been reported that placing a thin-film sensor on a soft surface less than 3 mm 

thick results in small impact on the measured pressure 12). In the current study, the sensing area of the 

pressure sensor was placed close to the center of each wiping area over the tibia. Because the sensor was 

placed over the tibia, the subcutaneous tissue was thin, and the tibia felt hard beneath the surface of the 

skin (Fig. 2). To fix the pressure sensor, we used a Transparent Film Dressing Catereep® FS Roll 

(Nichiban Co., Ltd, Tokyo, Japan) with a width of 3 cm, length of 5 cm, and thickness of 25 μm. 

Fig 1. Wiping areas 
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3.3. Bed bath procedure 

We used an all-cotton washcloth with a width of 32.5 cm and length of 32.5 cm for the bed bath. 

The dampened washcloth was heated in a microwave to 52°C. Each wiping area was wiped 

back-and-forth evenly once from the periphery to the center, with no overlap on the wiping area. We 

conducted the wiping experiment in the following order: area A, followed by areas B, C, and D (Fig 1). 

The experiment was conducted independently for each wiping area, and we used a new washcloth for 

each wiping area. The bed bath was performed by the same experimenter each time, so that the 

procedure would be consistent.  

3.4. Procedure of adenosine triphosphate (ATP) hygiene monitoring test 

An ATP hygiene monitoring test was conducted as an indicator of skin hygiene with a Lumitester 

PD-20 and LuciPac® Pen (Kikkoman Biochemifa Co., Ltd, Tokyo, Japan). This test is a measure of skin 

hygiene, which is measured by RLU level.  

ATP is an energy molecule contained in all organic matter 13, 14). ATP is a biomarker of substances 

derived from organisms, and the approximate amount of organic matter can be determined by measuring 

the ATP level 15). The ATP hygiene monitoring test employs the bioluminescent reaction of luciferase to 

measure the ATP level. Reacting ATP with luciferin, Mg2+, and oxygen results in adenosine 

monophosphate (AMP), pyrophosphate, carbon dioxide, oxyluciferin, and the generation of 

luminescence. The ATP hygiene monitoring test uses the ATP-AMP enzymatic cycling method. AMP 

and pyrophosphate are reconverted to ATP with pyruvate orthophosphate dikinase (PPDK), which 

enables stable luminescence. The ATP level is calculated by measuring this luminescence by RLU level 
13).  

A positive correlation between ATP level and microbial counts has been reported in previous 

studies 16, 17). The ATP hygiene monitoring test provides stable and high luminescence 13). The ATP 

hygiene monitoring test has been used as an indicator of hygiene 13) in healthcare settings 18, 19), and as a 

measure of hand hygiene 20). Standardized RLU level values for hands and fingers have been published 

Fig 2. Placement of the pressure 

 

21, 22). In the current study, we measured the RLU level using the ATP hygiene monitoring test as an 

indicator of the amount of dirt on the skin. 

The ATP hygiene monitoring test was conducted before and after the bed bath with the pressure 

sensor attached to the participant. First, the cotton ball part of the LuciPac® Pen was wetted with 

distilled water, and the wiping area (Fig 1) was then swabbed with it. Each wiping area was evenly 

swabbed with the entire cotton ball part of the LuciPac® Pen by rotating the cotton ball while swabbing. 

We swabbed the wiping area 15 times evenly in each of the longitudinal and lateral directions, but wiped 

the same area once. As mentioned above, the ATP hygiene monitoring test was performed by the same 

experimenter each time so that the procedure would be consistent. 

 

4. Statistical Analysis 
We performed an analysis using Friedman’s test to make a comparison with the RLU levels of the 

wiping areas before the bed bath. The Wilcoxon signed rank test was performed to compare the RLU 

level before and after the bed bath.  

The RLU level and wiping pressure were logarithmically transformed by taking the natural 

logarithm (loge) so that the data followed a normal distribution. The reduction in RLU level by the bed 

bath was logarithmically transformed, after subtracting the RLU level after the bed bath from the RLU 

level before the bed bath. To examine the factors related to the reduction in RLU level by bed bath, we 

performed a Pearson’s correlation analysis of the RLU level and wiping pressure. The reduction in RLU 

level by bed bath was defined as an objective variable, and we performed a single regression analysis. 

We used EZR (version 1.54) (Saitama Medical Center, Jichi Medical University, Saitama, Japan) for the 

analysis 23). All p-values were two-tailed, and P < 0.05 was considered to indicate statistical significance. 

 

5. Ethical considerations 
     The current study was not reviewed by an Ethics Committee. The current study was a 

non-invasive, basic experiment on a member of our research group. We obtained informed verbal 

consent from the study participant. We did not collect personally identifiable information in this 

experiment. There was no conflict of interest. We received advice about the research design and 

methodology from researchers who were not involved in the study.  

 

Results 
1. Comparison of RLU levels of wiping areas before bed bath 

We conducted the experiment 10 times on each wiping area (A to D). Table 1 shows the results of 

Friedman’s test of the RLU level at each wiping area before the bed bath. There were no significant 

differences in the RLU levels of the different wiping areas. Thus, the subsequent analysis did not 

distinguish between the wiping areas. 
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2. Factors related to RLU level reduced by bed bath 
Table 2 shows data for the measured RLU level and wiping pressure, with the original measured 

value and the logarithmically transformed value with a natural logarithm (loge). Without distinguishing 

the wiping area, there was a total of 40 repetitions of the experiment. The RLU level was reduced by 

72.6% ± 8.8% after the bed bath compared with the original RLU level value before the bed bath. The 

Wilcoxon signed rank test was performed to compare the RLU level before and after the bed bath, and 

the RLU level after the bed bath was significantly decreased compared with that before the bed bath (P < 

0.001). 

 

Table 1: Results of Friedman’s test of RLU level of wiping areas before bed bath 
Wiping area n Mean (SD) 

A 10 22,818.5 (16,723.0) 
B 10 23,571.6 (15,760.1) 
C 10 18,025.2 (9,961.1) 
D 10 23,832.1 (11,530.4) 
 Chi-squared 5.04 
 df 3 
 p-value 0.17 

Table abbreviations 
n: number of repetitions of the experiment at each wiping area 
RLU: relative light units 
SD: standard deviation  
df: degrees of freedom 

Table 2: Data for measured RLU level and wiping pressure 
Original measured value 

 Mean (SD) Minimum Maximum 
 RLU level before bed bath 22,061.9 (13,459.1) 6,169 60,154 
 RLU level after bed bath 6,020.3 (4,255.6) 1,518 19,388 
 Reduction in RLU level by bed bath 16,041.6 (9,945.5) 3,856 47,261 
 Wiping pressure (g) 89.1 (81.2) 13.7 268.6 

Logarithmically transformed values of the original data with natural logarithm (loge) 
  Mean (SD) Minimum Maximum 

 RLU level before bed bath 9.8 (0.6) 8.7 11.0 

 RLU level after bed bath 8.5 (0.7) 7.3 9.9 
 Reduction in RLU level by bed bath 9.5 (0.6) 8.3 10.8 
 Wiping pressure (g) 4.1 (0.9) 2.6 5.6 
Without distinguishing the wiping area, there was a total of 40 repetitions of the experiment. 
Table abbreviations 

RLU: relative light units 
SD: standard deviation 
g: gram 

 

The correlation analysis of the RLU level before and after the bed bath (loge) revealed a value of 

r = 0.87 (P < 0.001), indicating a strong and significant correlation (Table 3). Therefore, in the 

subsequent analysis, we focused on the relationships between the reduction in RLU level by bed bath, 

the RLU level before bed bath, and wiping pressure. 

 The correlation analysis between the reduction in RLU level by bed bath (loge) and the RLU 

level before the bed bath (loge) revealed a value of r = 0.99 (P < 0.001), indicating a strong and 

significant correlation (Table 3). The correlation analysis between the reduction in RLU level by bed 

bath (loge) and the wiping pressure (loge) revealed a value of r = −0.04 (P = 0.79), indicating no 

significant correlation (Table 3). 

 

 The correlation between the reduction in RLU level by the bed bath and the RLU level before the 

bed bath was strong and significant. We performed a single regression analysis in which the reduction in 

RLU level by the bed bath was defined as an objective variable and the RLU level before the bed bath 

was defined as an explanatory variable (Table 4). There was a significant relationship between the 

reduction in RLU level by bed bath and the RLU level before the bed bath, and the regression coefficient 

was β = 0.98 (P < 0.001). The adjusted coefficient of determination was R2 = 0.96, which is considered 

to be high.  

 

Discussion 
In the current study, there was no significant correlation between the RLU level reduced by bed 

bath and the wiping pressure (r = −0.04; P = 0.79). The ATP hygiene monitoring test revealed no clear 

relationship between wiping pressure and the amount of dirt removed or the hygiene of the skin. 

However, a significant correlation was found between the reduction in RLU level by bed bath and the 

RLU level before the bed bath (r = 0.99; P < 0.001; regression coefficient: β = 0.98; P < 0.001). Our 

analysis suggested that when the RLU level before the bed bath was higher, the reduction in RLU level 

by the bed bath was larger. It is possible that the amount of dirt on the skin before the bed bath affected 

the amount of dirt removed from the skin by the bed bath. 

Table 3: Pearson’s correlation analysis of RLU level and wiping pressure 
 RLU level before bed bath (loge) Wiping pressure (loge) 

RLU level after bed bath (loge) 0.87 (P < 0.001) − 
Reduction in RLU level by bed bath (loge) 0.99 (P < 0.001) 0.004 (P = 0.79) 

Table 4: Single regression analysis of reduction in RLU level by bed bath with RLU level before bed bath 
Standardized regression coefficient (β) Regression coefficient (B) 95% confidence interval P-value 

0.98 1.01 0.94–1.08 < 0.001 
Adjusted R2 = 0.96 
Table abbreviations 

RLU: relative light units 
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The major factors related to friction are skin hydration, the properties of the wiping materials, and 

wiping pressure 5). We hypothesized that wiping pressure affects the amount of dirt removed by the bed 

bath. However, the current findings did not indicate a clear relationship between wiping pressure and 

removing dirt from the skin during a bed bath with a damp all-cotton washcloth. These results suggest 

the possibility that factors other than wiping pressure affect the friction on the skin, or that factors other 

than friction have an impact on the removal of dirt with a bed bath.  

The defensive function of the skin protects the body from external physical, chemical, and 

microbiological stimuli 24). Mechanical stimulation and excessive friction can damage the skin. The 

current results indicated that the RLU level after the bed bath was significantly decreased compared with 

that before the bed bath, but no significant relationship between the amount of dirt removed by the bed 

bath and wiping pressure was found, and the regression coefficient of the wiping pressure in relation to 

the amount of dirt removed by the bed bath was low. This finding further suggests the possibility that 

dirt can be removed and hygiene can be maintained regardless of the wiping pressure during the bed 

bath with a damp all-cotton washcloth. This finding may be useful for informing the future development 

of bed bath techniques that reduce the friction on the skin to protect the skin and still remove dirt. 

Because the current study did not examine the relationship between wiping pressure and defensive 

function or impairment of the skin, further study is required to clarify this issue in more depth. 

Moreover, a previous study suggested that wiping pressure has an impact on the feeling that dirt 

has been removed from the skin 25). Thus, wiping pressure may also be related to psychological aspects 

of satisfaction with a bed bath. It will also be necessary to consider the appropriate wiping pressure from 

the perspective of subjective feelings in future studies. 

In the current study the RLU level exhibited substantial variation. Because the method used for 

measuring RLU levels differed among previous studies, it is difficult to simply compare the values of 

the RLU level with previous findings. However, previous studies that used the Kikkoman Lumitester 

device reported a high degree of variability of the RLU level among individuals. In two studies, the 

RLU level on the palms before hand washing exhibited substantial variability, with an RLU level of 

2,395 ± 4,398 in one study 9), and an RLU level (loge) value of 4.3–5.0 in the other study 10). In the 

current study, we controlled conditions such as room temperature, humidity, and the wiping material, 

and tested only one participant to minimize the effects of individual differences. However, in the current 

study the RLU level before the bed bath showed substantial variability, 22,061.9 ± 13,459.1 (in loge 9.8 

± 0.6). Because ATP is contained in all organic matter 13, 14), dirt on the skin, which was measured as the 

RLU level, contains desquamated corneocytes, and microorganisms. The amount of dirt is affected by 

numerous factors including humidity, temperature, sudation, and clothing. Therefore, it is possible that 

the RLU level exhibited substantial variation, even in individuals, because of changes in the amount of 

the corneocytes, microorganisms, and other organic matter. 

According to standardized values for the hands and fingers in the ATP hygiene monitoring test, an 

 

RLU level of 3,000 is too high, whereas an RLU level of 1,500 is acceptable 21). In the current study, the 

mean value of the RLU level after the bed bath was 6,020.3, which is considered to be sufficiently high 

even though the tested area was different. Although bed bathing removes bacteria and sebum, one study 

reported that showering has more impact on removing bacteria and sebum than bed baths 26). Another 

study that measured ATP reported a lower RLU level after conventional bathing compared with a bed 

bath, although the difference was not significant 27). However, the RLU level after the bed bath was 

significantly decreased compared with that before the bed bath. It shows that the dirt on the skin could 

be reduced by bed bath. 

Moreover, in the current study, the reduction in RLU level by bed bath was 72.6 ± 8.8, whereas 

that reported in a previous study was 81.3 ± 8.4% 28). This smaller reduction in RLU level by bed bath in 

the current study compared with the previous study might have been caused by a difference in the 

wiping method. In the current study, we wiped only once, with no overlap on the wiping area. In the 

previous study, the forearm skin was wiped back-and-forth evenly five times. Therefore, it may be 

necessary to examine the appropriate number of wipes to maintain hygiene when considering bed bath 

techniques in future studies. One previous study reported that bed bath with soap led to a higher rate of 

removal of ATP, although the difference was not significant 28). Other studies have suggested that the 

remaining ATP after bed bath differs depending on the wiping material 29), and that more dirt might be 

removed by changing the side of the washcloth 30). To maximize hygiene in bed bathing techniques, it 

will be necessary to examine factors that might have an impact on the removal of dirt by wiping other 

than wiping pressure, such as the number of wipes and the wiping material. 

In the current study involved three major limitations. First, because the wiping pressure in the 

current study was between 13.7–268.6 g, the impact of wiping pressure outside of this range on 

removing dirt and maintaining hygiene could not be examined. Furthermore, the pressure sensor system 

used in the current study did not measure the wiping pressure as part of actual clinical care. Thus, the 

clinical validity of the measured wiping pressure in the current study could not be verified. However, the 

bed bath procedure was performed by an experimenter who was educated in and had practiced the bed 

bath procedure. Thus, we considered that the wiping procedure and technique were not substantially 

different from those in a clinical situation. Second, we used an all-cotton washcloth. We did not examine 

the relationship between wiping pressure and hygiene of the skin using other wiping materials. 

Moreover, the surface characteristics of the wiping material might affect removal of dirt with the bed 

bath. It will be necessary to conduct further studies of wiping materials with different surface 

characteristics, such as different pile shapes or heights. Third, the study participant was a healthy woman 

in her twenties who took a bath independently every day. Thus, the results may not be generalizable 

because of the small sample size. Additionally, the results cannot be directly applied to individuals who 

cannot maintain hygiene independently, such as bed-ridden patients, or those of different ages, such as 

children and older people. Therefore, it will be necessary to conduct studies with more cases in future 
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The major factors related to friction are skin hydration, the properties of the wiping materials, and 

wiping pressure 5). We hypothesized that wiping pressure affects the amount of dirt removed by the bed 

bath. However, the current findings did not indicate a clear relationship between wiping pressure and 

removing dirt from the skin during a bed bath with a damp all-cotton washcloth. These results suggest 

the possibility that factors other than wiping pressure affect the friction on the skin, or that factors other 

than friction have an impact on the removal of dirt with a bed bath.  

The defensive function of the skin protects the body from external physical, chemical, and 

microbiological stimuli 24). Mechanical stimulation and excessive friction can damage the skin. The 

current results indicated that the RLU level after the bed bath was significantly decreased compared with 

that before the bed bath, but no significant relationship between the amount of dirt removed by the bed 

bath and wiping pressure was found, and the regression coefficient of the wiping pressure in relation to 

the amount of dirt removed by the bed bath was low. This finding further suggests the possibility that 

dirt can be removed and hygiene can be maintained regardless of the wiping pressure during the bed 

bath with a damp all-cotton washcloth. This finding may be useful for informing the future development 

of bed bath techniques that reduce the friction on the skin to protect the skin and still remove dirt. 

Because the current study did not examine the relationship between wiping pressure and defensive 

function or impairment of the skin, further study is required to clarify this issue in more depth. 

Moreover, a previous study suggested that wiping pressure has an impact on the feeling that dirt 

has been removed from the skin 25). Thus, wiping pressure may also be related to psychological aspects 

of satisfaction with a bed bath. It will also be necessary to consider the appropriate wiping pressure from 

the perspective of subjective feelings in future studies. 

In the current study the RLU level exhibited substantial variation. Because the method used for 

measuring RLU levels differed among previous studies, it is difficult to simply compare the values of 

the RLU level with previous findings. However, previous studies that used the Kikkoman Lumitester 

device reported a high degree of variability of the RLU level among individuals. In two studies, the 

RLU level on the palms before hand washing exhibited substantial variability, with an RLU level of 

2,395 ± 4,398 in one study 9), and an RLU level (loge) value of 4.3–5.0 in the other study 10). In the 

current study, we controlled conditions such as room temperature, humidity, and the wiping material, 

and tested only one participant to minimize the effects of individual differences. However, in the current 

study the RLU level before the bed bath showed substantial variability, 22,061.9 ± 13,459.1 (in loge 9.8 

± 0.6). Because ATP is contained in all organic matter 13, 14), dirt on the skin, which was measured as the 

RLU level, contains desquamated corneocytes, and microorganisms. The amount of dirt is affected by 

numerous factors including humidity, temperature, sudation, and clothing. Therefore, it is possible that 

the RLU level exhibited substantial variation, even in individuals, because of changes in the amount of 

the corneocytes, microorganisms, and other organic matter. 

According to standardized values for the hands and fingers in the ATP hygiene monitoring test, an 

 

RLU level of 3,000 is too high, whereas an RLU level of 1,500 is acceptable 21). In the current study, the 

mean value of the RLU level after the bed bath was 6,020.3, which is considered to be sufficiently high 

even though the tested area was different. Although bed bathing removes bacteria and sebum, one study 

reported that showering has more impact on removing bacteria and sebum than bed baths 26). Another 

study that measured ATP reported a lower RLU level after conventional bathing compared with a bed 

bath, although the difference was not significant 27). However, the RLU level after the bed bath was 

significantly decreased compared with that before the bed bath. It shows that the dirt on the skin could 

be reduced by bed bath. 

Moreover, in the current study, the reduction in RLU level by bed bath was 72.6 ± 8.8, whereas 

that reported in a previous study was 81.3 ± 8.4% 28). This smaller reduction in RLU level by bed bath in 

the current study compared with the previous study might have been caused by a difference in the 

wiping method. In the current study, we wiped only once, with no overlap on the wiping area. In the 

previous study, the forearm skin was wiped back-and-forth evenly five times. Therefore, it may be 

necessary to examine the appropriate number of wipes to maintain hygiene when considering bed bath 

techniques in future studies. One previous study reported that bed bath with soap led to a higher rate of 

removal of ATP, although the difference was not significant 28). Other studies have suggested that the 

remaining ATP after bed bath differs depending on the wiping material 29), and that more dirt might be 

removed by changing the side of the washcloth 30). To maximize hygiene in bed bathing techniques, it 

will be necessary to examine factors that might have an impact on the removal of dirt by wiping other 

than wiping pressure, such as the number of wipes and the wiping material. 

In the current study involved three major limitations. First, because the wiping pressure in the 

current study was between 13.7–268.6 g, the impact of wiping pressure outside of this range on 

removing dirt and maintaining hygiene could not be examined. Furthermore, the pressure sensor system 

used in the current study did not measure the wiping pressure as part of actual clinical care. Thus, the 

clinical validity of the measured wiping pressure in the current study could not be verified. However, the 

bed bath procedure was performed by an experimenter who was educated in and had practiced the bed 

bath procedure. Thus, we considered that the wiping procedure and technique were not substantially 

different from those in a clinical situation. Second, we used an all-cotton washcloth. We did not examine 

the relationship between wiping pressure and hygiene of the skin using other wiping materials. 

Moreover, the surface characteristics of the wiping material might affect removal of dirt with the bed 

bath. It will be necessary to conduct further studies of wiping materials with different surface 

characteristics, such as different pile shapes or heights. Third, the study participant was a healthy woman 

in her twenties who took a bath independently every day. Thus, the results may not be generalizable 

because of the small sample size. Additionally, the results cannot be directly applied to individuals who 

cannot maintain hygiene independently, such as bed-ridden patients, or those of different ages, such as 

children and older people. Therefore, it will be necessary to conduct studies with more cases in future 
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research. However, the results of the current study might provide useful basic information for future 

research in these patient populations. 

 

Conclusion 
The current findings did not indicate a clear relationship between wiping pressure and removing 

dirt from the skin during a bed bath with a damp all-cotton washcloth. The results suggest the possibility 

that dirt can be removed and hygiene can be maintained regardless of the wiping pressure. This finding 

might be useful for informing future research into bed bath techniques that reduce the amount of friction 

applied to protect the skin while removing dirt effectively.  
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児児童童期期ににおおけけるる睡睡眠眠時時間間のの減減少少がが不不定定愁愁訴訴にに及及ぼぼすす影影響響  

：：11 年年間間のの前前向向きき観観察察研研究究  

 

山田直輝 1 後藤理生 1 中塚清将 1 田村和也 1 内田一彰 1 佐伯謙太 1  
円丁春陽 1 向所真音 1 手塚真斗 1 小野玲 1,2 

 

要要旨旨  

目的：児童における睡眠時間の変化が, 不定愁訴に及ぼす影響について調査すること.  

方法：神戸市の小学校 4, 5 年生 193 名を対象に自己記入式質問紙にて調査を実施した.  

結果：睡眠時間が減少するほど, 不定愁訴総数は増加し (偏回帰係数: -0.48, 95%信頼区間 

[95%CI]: -0.82∼-0.14), “いつも疲れている感じがする” (オッズ比: 2.00, 95%CI: 1.14 

∼3.67), “めまいがする” (4.49, 1.36∼18.5) を訴える傾向が強かった.  

結論：睡眠習慣の維持が不定愁訴の予防に重要である可能性が示唆された. 

 

キキーーワワーードド 

児童, 不定愁訴, 睡眠時間 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 神戸大学大学院保健学研究科 

2 医薬基盤・健康・栄養研究所 国立健康・栄養研究所 身体活動研究部 

  

Sayaka SUGA et al

Bulletin of Health Sciences Kobe56




