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1. INTRODUCTION: 

Health is an important factor that contributes to human wellbeing and economic growth. Women’s health in India 

can be examined in terms of multiple indicators, which vary by geography, socioeconomic standing and culture1. 

Premenopausal period is a transitional period a woman goes through where her estrogen and progesterone levels are 

fluctuating until she becomes fully menopausal. This usually occurs in most women during 35-45 years of age. During 

pre-menopause, her ovaries will produce less and less progesterone and estrogen until she no longer has a menstrual 

cycle. A woman is said to be menopausal once she has gone twelve consecutive months without a menstrual cycle.2 

Epsom salt has been named after the bitter salt spring found at epsom, England, where it was produced in the springs. 

The name of the compound can be misleading at times as it is not an actual salt. Instead it is a type of mineral compound 

which is made up of magnesium and sulfate, epsom salt has been used for a long time for various health benefits and 

other purposes like beauty, gardening etc. It has also been used for treating various types of diseases and ailments. The 

main components of epsom salt are the magnesium and sulfate which play an important role in its unique healing 

properties. The most common form in which epsom salt is used is the epsom salt bath in which the salt is mixed with 

the bath water. The person should take this bath for some duration and the magnesium sulfate compounds get absorbed 

into the skin, epsom salt is most commonly available in the form of salt like crystals in the market. It can be taken orally 

or in the form of epsom salt bath. If it is taken orally it is highly recommended that it one should consult a doctor or a 

health advisor before taking it.3 Epsom salt baths are a convenient, non-medicinal form of knee pain relief. Rather than 

taking another pill or using another ointment, sufferers can relax in a warm bath and allow the epsom salts to work their 

magic on sore joints and muscles. The magnesium in epsom salts provides the knee pain relief as it is absorbed through 
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the skin. Magnesium is an essential mineral needed by the body and has both  an  anti-inflammatory aswell as an anti-

arthritic effect which provides arthritis knee pain relief naturally. The hot water increases circulation and reduces 

swelling, providing additional benefits to the magnesium in epsom salt.4 Knee joint pain can be caused by a number of 

issues, such as osteoarthritis, rheumatoid arthritis, gout, bursitis, tendinitis or a strain, sprain or other injury affecting 

the ligaments, bursae or tendons surrounding a joint.5 Some of the countless health benefits include relaxing the nervous 

system, curing skin problems, soothing joint pain and aching limbs, easing muscle strain, healing cuts, treating cold and 

congestion, and drawing toxins from the bodythe researcher found that hot water fomentation is very effective in 

relieving pain in the joints. Studies supporting the benefit of epsom salt hot water fomentation are limited. Hence the 

investigator planned to conduct a study to evaluate the effectiveness of epsom salt hot water fomentation and plain hot 

water fomentation for joint pain.6 
 

 

2. METHODOLOGY 

Research approach: A quasi experimental study approach was adopted to assess the effectiveness knee joint pain of 

premenopausal women in a selected rural community at Mangaluru. 

Research design: Pre-test-post test control group design with repeated measures was adopted for the present study. 

This design is composed of two groups: an experimental group and a control group. 

Research setting: The study was conducted in rural area that is in Ammunje at Mangaluru. Ammunje is a small village 

in bantwal taluk. Total population of ammunje is 4505. males are 2210 and females are 2,295 living in 799 houses. 

 

Population: In this study, target population comprised of pre menopausal women aged between 35-45 years with mild 

to moderate level of knee joint pain residing in the selected area. 

Sample: In the present study, the sample consisted of 40 premenopausal women with knee joint pain (20 in the 

experimental group and 20 in control group) in rural areas at Ammunje, Mangaluru. 

Sampling technique: Purposive sampling technique was used to select the samples for the study. The  sample was 

randomly assigned to the experimental and control groups. 

3. RESULTS 

Organization of the study findings 

The analyses of the data from the study are prescribed under following headings. Section A: Distribution of the 

demographic variables of samples 

Section B: Distribution of the level of knee joint pain of pre-menopausal women in experimental and control group 

based on numerical pain rating scale. 

Section C: Effectiveness of epsom salt fomentation and hot water fomentation to premenopausal women to reduce knee 

joint pain in experimental group and control group. 

Section D: Association of the level of pain with the selected demographic variables. Section A-Distribution of 

demographic variables of the samples  

Table 1: Frequency and percentage distribution of premenopausal women with knee joint pain according to 

demographic proforma. 

n=20+ 20 

Sl. No demographic Experimental group (ni=20) Control group (n2 =20) 

 Performa Frequency(f) Percentage (%) Frequency(f) Percentage (%) 

1 Age (years)  

a) 35-40 

 

08 

 

40 

 

10 

 

50 

 b) 41-45 12 60 10 50 

2 Religion 

a) Hindu 

 

07 

 

35 

 

06 

 

30 

 b) Christian 07 35 08 40 

 c) Muslim 06 30 06 30 

 d) Others -  -  
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3 Marital status     

 a) single - - - - 

 b) Married 08 40 12 60 

 c) Divorced 07 35 03 15 

 /Separated     

 d) Widowed 05 25 05 25 

4 Education Status     

 a) illiterate 06 30 06 30 

 b) above to read 05 25 03 15 

 and write     

 c) primary 05 25 06 30 

 school     

 d) SSLC and 04 20 05 25 

 above     

5 Occupation     

 a) House wife 06 30 06 30 

 b) Beedi 07 35 08 40 

 roiling     

 c) Others 07 35 06 30 

6 Monthly income     

 a) <5000 05 25 06 30 

 b) 5001-10,000 04 20 05 25 

 c) 10,001- 06 30 06 30 

 15,000     

 d) > 15,000 05 25 03 15 

 

Section B: Distribution of the level of knee joint pain of pre-menopausal women in experimental and control 

group based on numerical pain rating scale. 

Table 2: Frequency and percentage distribution of samples according to first experience of knee pain, which knee 

is affected, cause of knee joint pain, any treatment taken. 

n=20+20 

Sl. No. Clinical 

Characteristics 

Experimental 

group(n1=20) 

Control group  

(n2 =20) 

  Frequency 

(f) 

Percentage 

(%) 

Frequency 

(f) 

Percentage 

(%) 

1. When did you first experience knee pain? 

a. <1 month 

    

 b. 1 -6 month 05 25 07 35 

 c. 6 months-1 year 09 45 10 50 

 d. >1 year 06 30 03 15 

2. Which knee is affected with 

pain? 

a. Left knee 

 

 

07 

 

 

35 

 

 

07 

 

 

35 

 b. Right knee 06 30 05 25 

 c. Both knees 07 35 08 40 

3. What do you think is the cause of knee 

pain? 

a. Advancing age 

 

 

08 

 

 

40 

 

 

08 

 

 

40 

 b. Excess work 04 20 04 20 

 c. Injury 03 15 02 10 
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 d. Obesity 05 25 06 30 

 e. Other medical condition - - - - 

 f. Any other, specify - - - - 

4. Have you’ taken any treatment for knee 

pain? 

a. Yes 

 

 

- 

 

 

- 

 

 

- 

 

 

- 

 b. No 20 100 20 100 

 

Distribution of samples based on intensity of pain: 

Based on the inclusion criteria the pain levels of premenopausal women were assessed using numerical pain rating 

scale and women with mild to moderate level of pain were included in the study. 

 

Table 3: Distribution of samples according to the intensity of pre fomentation pain score on day- 1 

n=20+20 

Intensity of pain 

Day -I pre application pain score 

Control group(n=20) Experimental group(n-20) 

F % F % 

1-3 score(mild) - - 2 10 

4-6 score (moderate) 20 100 18 90 

 

The data in the Table-3 shows that, in the control group (100%) had 4-6 score (moderate pain) and similarly in the 

experimental group (90%) had 4-6 score (moderate pain) and (10%) were with 1-3 pain score (mild pain). 

 

Table 4: Distribution of samples according to the intensity of post fomentation pain score on day-15 

n=20+20 

Intensity of pain Day-15 pre application pain score 

Control group(n=20) Experimental group(n-20) 

F % F % 

1-3 score(mild) -  1 05 

4-6 score (moderate) 20 100 19 95 

 

The data in the Table-4 shows that, in the control group (100%) had 4-6 score (moderate pain), similarly, in the 

experimental group (95%) had 4-6 score (moderate pain and (95%) were with 1-3 of pain score (mild pain). 

Table 5: Distribution of samples according to the intensity of post fomentation pain score on day-30 

n=20+20 

Intensity of pain Day -30 pre application pain score 

Control group(n=20) Experimental group(n-20) 

F % F % 

1-3 score(mild) - - 06 30 

4-6 score (moderate) 20 100 14 70 

 

The data in the Table-5 shows that, in the control group (100%) had 4-6 score (moderate pain), similarly in the 

experimental group (70%) had 4-6 score (moderate pain) and (30%) were with 1-3 of pain score (mild pain). 

Table 6: Range, Mean, Standard Deviation and Median of pretest and post test pain scores of premenopausal 

women with knee joint pain. 

n=20+20 
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Groups Control group Experimental group 

 Range Mean SD Median range Mean SD Median 

Pretest-1 Day-1 4-6 5.2 0.69 5 4-6 5 0.7 5 

Posttest-1 Day-15 4-6 5.2 0.6 5 3-5 4.4 0.6 5 

Posttest- 2 Day-30 4-6 5.1 0.58 5 3-5 3.7 0.5 4 

 

The data in Table 6 shows that mean pretest pain scores of both the control and experimental group were almost 

equal (5.2) and (5). 

Table 7: Frequency and percentage distribution of premenopausal women based on pretest I, post test I and post 

test II pain scores in experimental and control group based on numerical pain rating scale. 

n=20+20 

Level of 

Intensity of 

pain 

Ratings Experimental group (ni=20) Control group (n2=20) 

 Pretest -1 Post test-1 Post test II Pretest-I Post test I Post test II 

 F % (f> (%) (f) (%) F % (f) (%) (f) (%) 

No pain 0 - - - - - - - - - - - - 

Mild 1-3 - - 01 05 06 30 - - - - - - 

Moderate 4-6 20 100 19 95 14 70 20 100 20 100 20 100 

Severe 7-10 - - - - - - - - - - - - 

 

The data in Table 7 shows that in the pretest I the samples (100%)in the experimental group and in control group 

had moderate pain, post test I the samples (95%) in the experimental group and in control group (100%) had moderate 

level of pain, whereas in post test II majority (70%) of subjects in experimental group and in control group majority 

(100%) had moderate level of pain. 

Section C: Effectiveness of epsom salt fomentation and hot water fomentation to premenopausal women to reduce 

knee joint pain in experimental group and control group. 

This section deals with the significance of difference between the pretest and post test level of pain among 

premenopausal women on three different observations. 

The null hypothesis formulated was: 

H03 There is a significant difference in the mean post test pain scores between Group I   and Group II. 

To find the significant difference between the pre-test and post -test pain scores in the experimental group one way 

ANOVA was computed. In order to check the normalcy of the data obtained in both the experimental and control group, 

the Kolmogorov - Smirnov test was used. 

Table 8: KS test showing normal probability value in experimental group 

Experimental group Kolmogorov-Smirnov 

statistics df Sig.* 

Pre test I 0.319 2 0.56* 

Post test I 0.318 13 0.81* 

Post test II 0.392 5 0.001* 

(^significant at p<0.05) 

Table 8 shows KS test was done on data obtained from experimental group and it was found that data were within 

normal probability distribution. 
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Table 9: One way ANOVA results showing the significant difference in the mean pain score during the 3 test 

periods in experimental group based on numerical pain rating scale. 

Experimental Sum of df Mean square F valve P value 

Group(n1=20) squares     

Between group 6.594 2 3.297   

within group 3.156 17 0.186 17.763 0.05* 

total 9.750 19 3.483   

F(2,17)=1-88 P<0.05     * highly  significant 

The data depicted In Table 9 shows that there was a significant difference between mean pain scores in the different 

test periods in experimental group on NPRS scale [f (2,i7)=1.88 p<0.05].thus the null hypothesis Ho3was rejected and 

the research hypothesis Ho3was accepted. 

To test the hypothesis H03 KS test and ANOVA test, a non-parametric test is used to find the significant difference 

between the pretest and post test scores in the control group. 

Table 10: KS test showing normal probability value in control group 

control group Kolmogorov-Smirnov 

statistics Df Sig*. 

Pre test I 0.260 2 0.05* 

Post test I 0.281 13 0.006* 

Post test II 0.367 5 0.026* 

(*significant at p<0.05) 

Table 10 shows KS test was done on data obtained from control group and it was found that data were within normal 

probability. 

Table 11: One-way ANOVA results showing the significant difference in the mean pain score during the 3 test 

periods in control group based on numerical pain rating scale. 

Control 

Group(n1=20) 

Sum of squares df Mean 

square 

F valve P value 

Between group 2.450 2 1.225   

within group 6.750 17 .397 3.085 0.72* 

total 9.200 19 1.622   

F (2,17) =0.48 , p <0.05 * highly significant 

The data depicted In Table 11 shows that there was a significant difference between mean pain scores in the different 

test periods in control group on NPRS scale [f (i,04) =0.48 p<0.05]. Thus, the null hypothesis (H0) was rejected and the 

research hypothesis (Hi) was accepted. 

Table 12: Unpaired ‘t’-test showing the comparison of post test pain scores of experimental and control groups. 

n=20+ 20 

Group Mean post test scores Mean Mean 

differences 

‘t’ value 

Experimental Posttest I 4.4   

 Post test II 3.7 0.7 6.54* 

Control Post test I 5.2   

 Post test II 5.1 0.1 8.78* 

t(38)=2.024 , p<0. 05 * significant 

 

The data depicted in table 12 shows that the mean pain scores of the experimental group (4.4,3.7) were significantly 

lower than the mean pain scores of control group (5.2,5.1) in the post test I and II respectively. The calculated ‘t’value 

in the experimental group (6.54) and in the control group (8.78) was significantly higher than the table value (tps 

)=2.024). Thus null hypothesis is rejected and research hypothesis was accepted. This shows that epsom salt is a better 

remedy for reducing knee joint pain compared to hot water fomentation. 
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SECTION - D 

Association of the intensity of level of knee joint pain among women and selected demographic variables 

Chi-square was used to determine the association of the intensity of level of knee joint pain and selected 

demographic variables. To test the significant association the following hypothesis is stated. 

H04 There will a significant association of mean pretest pain score of women in the Group I and Group II with their 

demographic variables such as age, religion, marital status, educational status, occupation, monthly income, experience 

of knee joint pain, affected knee, cause of pain, treatment for knee joint pain. 

Table- 13: Association of the intensity of pre-application pain score with selected demographic variables 

Demographic variables Intensity of pain df X2 Fisher’s 

Exact Mild 

(1-3) score 

Moderate 

(4-6) score 

 F % F %    

Age        

a) 35-40 2 5 16 40 3.84 0.332  

b) 41-45 4 10 18 45 (1) NS  

Religion        

a) Hindu 3 7.5 11 27.5 7.82 0.43  

b) Christian 1 2.5 13 32.5 (3) NS  

c) Muslim 2 5 10 25    

d) Others - - - 0    

Marital status        

a) single 0 0 0 0 7.82   

b) Married 2 5 18 45 (3)  0.29 

c) Divorced /Separated 1 2.5 9 22.5   NS 

d) Widowed 3 7.5 7 17.5    

Education Status        

a) Illiterate 2 5 10 25 7.82   

b) Know to read and write 1 2.5 7 17.5 (3) 0.73  

c) Primary school 1 2.5 10 25  NS  

d) SSLC and above 2 5 7 17.5    

Occupation        

a) House wife 1 2.5 11 27.5 5.99 0.43  

b) Beedi roiling 2 5 13 32.5 (2) NS  

c) Others 3 7.5 10 25    

Monthly income        

a) <5000 2 5 9 22.5 7.82   

b) 5001-10,000 1 2.5 8 20 (3) 0.87  

c) 10,001-15,000 2 5 10 25  NS  

d) >15,000 1 2.5 7 17.5    

When did you first experience knee 

pain? 

a. <1 month 

b. 1-6 month 

c. 6 months-1 year 

d. >1 year 

 

 

0 

2 

3 

1 

 

 

0 

5 

7.5 

2.5 

 

 

0 

10 

16 

8 

 

 

0 

25 

40 

20 

 

 

 

7.82 

(3) 

  

 

 

0.96 

NS 

Which knee is affected with        

pain?        

a. Left knee 3 7.5 11 27.5 5.99   

b. Right knee 1 2.5 10 25 (2) 0.8  

c. Both knees 2 5 13 32.5  NS  
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What do you think is the cause       0.15 

of knee pain?       NS 

a. Advancing age 5 12.5 11 27.5    

b. Excess work 1 2.5 7 17.5 9.49   

c. Injury 0 0 5 12.5 (4)   

d. Obesity 0 0 11 27.5    

e. Other medical 0 0 0 0    

condition        

f. Any other, specify        

Have you taken any treatment        

for knee pain?        

a. Yes 0 0 0 0 1   

b. No 20 100 20 100    

The data in table 13 shows that there is no significant association between level of knee joint pain of women and 

demographic variables such as age, religion, marital status, education, occupation, monthly income, duration of pain, 

affected leg, cause of pain, any medication. 

4. DISCUSSION:  

Part 1: Discussion about the demographic variables under the study 

The study found that 60% of the experimental group and control group were aged 41-45 years, with the least percentage 

being aged 35-40 years. The majority of the samples were Hindus and Christians, with the least percentage being 

Muslims. The community selected for the study was a Christian, Muslim, and Hindu dominated community. The 

majority of the samples were married, with the least percentage being unmarried. The majority of the samples were 

illiterate, with the least percentage being educated up to Pre University. The majority of the samples were in the beedi 

rolling occupation, with the least percentage being house wives. The majority of the samples had monthly incomes 

between 5000-10000, indicating low economic status. A comparative study found that 72% of the samples had an 

income between 10,000-15,000. 

 

Part 2: Discussion about the level of knee joint pain of pre-menopausal women in experimental and control group 

based numerical pain rating scale. 

 

The study found that 45% of experimental and control samples experienced knee pain more than six months to a year 

before epsom salt fomentation, with 35% experiencing both knee pain and 40% having both. Most of the pain was due 

to advancing age and injury, while 60% had no treatment. 

 

Part 3: Epsom salt fomentation and hot water fomentation to premenopausal women to reduce knee joint pain 

in experimental group and control group. 

The study found that epsom salt was a better remedy for reducing knee joint pain compared to hot water fomentation. 

The pretest samples showed a significant difference in mean pain scores between the experimental and control groups. 

The unpaired 't' test showed that the experimental group had significantly lower mean pain scores than the control group. 

Therefore, the null hypothesis was rejected and the research hypothesis was accepted, indicating that epsom salt is a 

more effective remedy for reducing knee joint pain. 

 

Part 4: To discuss the Association of the level of pain with the selected demographic variables. 

In order to find the association between pre-test pain score and selected demographic variables chi-square test and 

fisher’s exact test were used. The findings of the study showed that there was no association between the pre-test pain 

score and the selected demographic variables such as age (x2(i) =0.332), religion(x2(3) =0.43), marital status(x2(3) 

=0.29), education (x2(3)=0.73), occupation (x2(2)=0.43),and monthly income (X2(3)=0.87), at p<0.051evel of 

significance. Hence the null hypothesis was accepted. 
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5. CONCLUSION 

Knee problems are common among women due to lack of movement, obesity, and insufficient physical training. 

Accurate diagnosis and effective treatment are crucial. A study found that epsom salt fomentation is a better remedy for 

reducing knee joint pain among premenopausal women. 
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