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Title: An Analysis of data collected by Reproductive Reflexologists to assess its affect on Fertility


Reproductive Reflexology is a specialist field in the modality of reflexology.  The aim is to support and improve outcomes in both male and female reproductive health.  This data was specifically collated to determine whether Reproductive Reflexology was able to improve both pregnancy and live birth rates for patients trying to conceive.

Literature Review

Reflexology, along with other forms of Complementary and Alternative Medicine (CAM) are increasingly being used by patients to support them when trying to conceive either naturally or alongside medical approaches using Assisted Reproductive Techniques (ART).  There is currently little data available that tells us how many patients may be using CAM when starting or continuing a family. A small study of 478 patients carried out by Smith et al (2010), pp2169-2174, suggests “After 18 months of observation, 29% of the couples had utilized a CAM modality for treatment of infertility; 22% had tried acupuncture, 17% herbal therapy, 5% a form of body work, and 1% had utilized meditation”.

Sharp et al, (2018) ‘BJGP Open’ 2 (4) published a survey of 4862 adults carried out in 2015  to determine how many were using CAM services. They determined that 16% of the adults surveyed were using CAM therapies, compared to the results of a previous survey in 2005 which showed that 12% of adults were using CAM therapies.
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There is little specific data available in this field other than one study, Holt, J.  et al, (2008) ‘The effectiveness of foot reflexology in inducing ovulation: a sham-controlled randomized trial’, pp2514-2519. This study of 48 patients compared the use of reflexology and ovulation induction drugs, the required sample size of 104 women was not achieved due to recruitment issues. The results were poor and difficult to interpret as the women referred for reflexology were all clinically obese which makes ovulation induction more complex and getting results is likely to take longer than the prescribed eight sessions.


Methods

This data was collated by members of The Association of Reproductive Reflexologists, of which I am Chair.  All members use identical treatment protocols which led us to believe that there would be a level of consistency to the both the treatment being provided and the outcomes. The purpose was determine whether there was a true effect of reflexology upon pregnancy and live birth outcomes rather than relying on anecdotal evidence. Exploring a quantitative approach as explained by Barnham C, (2014), p 837, and providing a factual result that allowed us to explore percentages and statistical relevance and outcomes.

The method employed for collecting this data set was to provide each participating Reproductive Reflexologist with an individual Excel spreadsheet. Each patient was provided with a questionnaire to self-score their treatment outcomes, with pregnancy and live birth outcomes recorded by their practitioner. We also recorded underlying medical conditions, previous and current Assisted Reproduction, improvement of symptoms (self-scored), treatment outcome rating (self-scored), the number of reflexology treatments received and whether patients were also taking supplements.

There was little consideration in terms of design for the questionnaire provided for patients other than a list of questions to which we felt we would like to know the answers.  I would surmise that given what has been collated that we have a quasi-experimental design as there were no parameters set for randomisation or anonymity between practitioner and patient.  All patients were known to their practitioners and this may well have influenced the self-scoring provided in Treatment Outcomes and Improvement of Symptoms.  Consideration will also need to be given to any bias this may have created for future studies.

All data was anonymised by the individual practitioner, this data was then combined to provide us with a master Excel document to analyse. 

Whilst the sample is small in terms of research, containing information on only 183 patients, it is much larger than most CAM studies which usually provide data on between 6-60 patients. It has been useful as a pilot study on which to base a larger more in depth study which will be statistically more relevant.  Additionally it will form the basis of developing a more robust questionnaire and ethical process.

It was not always possible to provide a determinable end result as some treatment was ongoing, therefore pregnancy and live birth rates for some patients was yet to be known and we included a ‘not known’ category.  In addition to this some patients discontinue treatment once they are pregnant and practitioners are not aware of whether the pregnancy continued to a live birth. 

The methods used to collect this data do not conform to robust methods of research and certainly would need to be re-evaluated for further research to be undertaken in this field, however they have provided some interesting results that warrant further investigation.

The data collection method was designed by a group of practitioners tasked with this specific role and with some experience in the field of interpreting the outcomes.

The data collected included ordinal data for ranking of ‘treatment outcomes’ and ‘improvement a of symptoms’, ratio data for age, number of treatments, nominal data for gender, pregnancy and live birth. We included Likert scales for grading ‘treatment outcomes’ and ‘improvement of symptoms’.

In future research it would also be important to improve self-scoring methods used and should consider using the Visual Analogue Scale as a useful tool for measuring pain outcomes, although this does have limitations according to Langley and Shepheard (1985) and there are some concerns about it’s validity as a scoring method.

Nominal variable were used for pregnancy outcomes and live birth outcomes (yes/no/not known) and ordinal for grading of symptom and treatment outcomes (graded 1-5, 1 being a low score and 5 high), Davies, C, (2020).

For the purpose of this exercise the data was recoded and transposed from an Excel spreadsheet to SPSS to allow for experience of using another form of interpreting statistical data.


Ethical Considerations

This data was collected without ethical approval from an external body and further research will need some consideration to ensure that future surveys meet the current ethical guidelines and governance.  We collected data with consideration to concealing the identity of each individual patient but their data was known to their practitioner.  For means of identifying each patient we used the initials of their practitioner followed by patient initials.  Patient identity was concealed and not passed on to the group collating the data into a master spreadsheet.

However, we did not gain signed individual permissions from each patient and also did not provide the opportunity for them to withdraw their data from the study.

Ethical guidelines for qualitative research are regularly being updated (Miller et al 2012) and this will need to be incorporated into future data collection.  Miller et al also state that  ethical considerations should be an ongoing process and not something set at the beginning of research.

Analysis of Data

The analysis of this data focuses on a number of different aspects of those patients undertaking Reproductive Reflexology whilst trying to conceive and not just whether a pregnancy or live birth were recorded.  It was important to determine whether patients felt there were improvements in any underlying symptoms they were experiencing and whether they felt that they had experienced any beneficial effect from the treatment that they had received. We have also tried to determine whether there was a positive effect on pregnancy and live birth outcomes whilst reflexology was being used alongside forms of ART, specifically, ovulation induction drugs, Intra Uterine Insemination (IUI) and In Vitro Fertilisation (IVF) or Intra Cytoplasmic Sperm Injection (ICSI).  These have notoriously low success rates and even a small recorded increase in pregnancy rates is of interest.

SPSS was used to analyse the data collected from the original Excel spreadsheet and provide an opportunity to determine the ‘null’ hypothesis or ‘alternative’ hypothesis (Davies, C. 2020).  The most appropriate way of doing this is to determine the ‘P value’, although given the small amount of data that I have to work with, this is unlikely to provide great accuracy.  According to (Davies, C. 2020) some academic journals have banned the use of the P value as they can be misinterpreted. 

As this data is produced from questionnaires, the most appropriate approach to analysis is by using non-parametric tests i.e. Spearman correlation, Kruskal- Wallis test, Wilcoxon Test and Mann-Whitney Test (Davies,C. 2020).


Results


Gender and Pregnancy Rates

The first key piece of information to interpret was the difference in the numbers of men and women presenting for treatment and achieving a pregnancy and live birth.  Men are known to be more reluctant to pursue complementary therapies, see Sharp et al, (2018) ‘BJGP Open’ 2 (4), but ever more so when it is related to reproductive health and well-being and specifically fertility related issues.  However, it is accepted that men play a significant role when couples are trying to conceive and also in male factor related early miscarriage. Male factor fertility issues are considered to be in the region of 50% of the total and therefore equal numbers of both men and women may be contributing to causal factors for lack of conception and early miscarriage.  This data could be used to find ways of encouraging more men to participate, to provide more in terms of education for men and their understanding of the significant role that they play in terms of conception, pregnancy, live birth, and health of the baby. Furthermore, it may also help to explore where additional support and education may be provided for both men and women.

In Figure 1 (a) the P value is unlikely to provide us with further information on statistical significance as we are just comparing pregnancy results between men and women.


Figure 1 (a)
	Chi-Square Tests

	
	Value
	df
	Asymptotic Significance (2-sided)

	Pearson Chi-Square
	.131a
	2
	.937

	Likelihood Ratio
	.229
	2
	.892

	Linear-by-Linear Association
	.094
	1
	.759

	N of Valid Cases
	183
	
	

	a. 3 cells (50.0%) have expected count less than 5. The minimum expected count is .10.




Figures 1 (b) and (c), compare pregnancies in male and female patients and show a marked difference in the numbers of men and women presenting for treatment and also the pregnancy outcomes.

The total number of patients was 183 of which there were 180 women and just 3 men. 108 of the women became pregnant, 66 did not and 6 were unknown, providing a pregnancy rate of 60%.  A total of 3 men presented for treatment, 2 confirmed a pregnancy and for the other there was no pregnancy.  It is difficult to confer any statistical significance to such a small number of male participants.  Overall the pregnancy rate was 60.1%

Figure 1(b)

	Gender * Pregnancy Crosstabulation

	
	Pregnancy
	Total

	
	Yes
	No
	Not Known
	

	Gender
	Female
	Count
	108
	66
	6
	180

	
	
	Expected Count
	108.2
	65.9
	5.9
	180.0

	
	
	% within Gender
	60.0%
	36.7%
	3.3%
	100.0%

	
	Male
	Count
	2
	1
	0
	3

	
	
	Expected Count
	1.8
	1.1
	.1
	3.0

	
	
	% within Gender
	66.7%
	33.3%
	0.0%
	100.0%

	Total
	Count
	110
	67
	6
	183

	
	Expected Count
	110.0
	67.0
	6.0
	183.0

	
	% within Gender
	60.1%
	36.6%
	3.3%
	100.0%







Figure 1 (c)
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Gender and Live Birth rates


Gaining information on live birth rates is vital as becoming pregnant and then maintaining a pregnancy to term can be difficult for those patients who have been trying to conceive for a long time.  Additionally, there are many who are able to conceive easily but may have many miscarriages for complex reasons.  It would be beyond the scope of this study to determine 
those reasons. 

Again, the Chi-Square tests in figure 1 (a) show a lack of statistical significance as we are comparing gender and live birth outcomes.

Figures 2 (b) and (c) show some inconclusive results as we have a high number of ‘unkown’ Live Birth results and this would need to be explored further to determine whether we can find a way of overcoming this in future studies.  

For the 108 female patients we have a known Live Birth rate of (55) 30.6%. A definitive no Live Birth of 33 (32.5%), although this will also include those who did not achieve a pregnancy either.  However, for (92) 51.1% of female patients we did not record an outcome.  This is highly unlikely to be accurate as the accepted miscarriage rate is 1 in 4 to 1 in 8 women (National Health Service 2022) and (Tommy’s 2022). Of the total of 108 pregnancies in our female participants, a realistic number of expected miscarriages would be between 13 and 27.  It is more likely that, as with the male patients, once they have become pregnant they choose not to continue with treatment and we would need to devise a means of following up to ensure that we were able to collect more accurate outcomes.



Figure 1(a)


	Chi-Square Tests

	
	Value
	df
	Asymptotic Significance (2-sided)

	Pearson Chi-Square
	2.825a
	2
	.244

	Likelihood Ratio
	3.980
	2
	.137

	Linear-by-Linear Association
	2.400
	1
	.121

	N of Valid Cases
	183
	
	

	a. 3 cells (50.0%) have expected count less than 5. The minimum expected count is .54.








Figure 2 (b)


	Gender * Live Birth Crosstabulation

	
	Live Birth
	Total

	
	Yes
	No
	Not Known
	

	Gender
	Female
	Count
	55
	33
	92
	180

	
	
	Expected Count
	54.1
	32.5
	93.4
	180.0

	
	
	% within Gender
	30.6%
	18.3%
	51.1%
	100.0%

	
	Male
	Count
	0
	0
	3
	3

	
	
	Expected Count
	.9
	.5
	1.6
	3.0

	
	
	% within Gender
	0.0%
	0.0%
	100.0%
	100.0%

	Total
	Count
	55
	33
	95
	183

	
	Expected Count
	55.0
	33.0
	95.0
	183.0

	
	% within Gender
	30.1%
	18.0%
	51.9%
	100.0%






Figure 2 (c)
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Age of Patient at time of Treatment and Pregnancy Outcome

It is now an accepted fact that the age of a patient trying to conceive has a significant effect upon outcomes of both natural conception and assisted conception (British Fertility Society, 2022).  It is important to consider this impact upon outcomes when interpreting the data we have collected and for future investigations.  In general terms female fertility levels, time to conception start to decline in their early thirties alongside an increase in miscarriage rates in line with the decrease in both quality and quantity of oocytes. This increases from around the age of 35. Male fertility also begins to decline in the early thirties with a more rapid decline from 40 onwards.




Figure 3 (a)

[image: Monthly fertility rate by age]

British Fertility Society (2022)

Adapted by permission from BMJ Publishing Group Limited. [Delaying childbearing: e ect of age on fecundity and outcome of pregnancy, van Noord-Zaadstra et al., 302, p. 1363, 1991]


I have compared most specifically age and pregnancy outcomes rather than live birth rates as the data I have for live birth rates is clearly incomplete and would therefore not provide reliable results.  However, this will provide some indicator of the significance of treatment outcomes.

Again due to the low numbers of participants we are unlikely to be able to prove a ‘null’ hypothesis using the P value.


Figure 3 (b)


	Chi-Square Tests

	
	Value
	df
	Asymptotic Significance (2-sided)

	Pearson Chi-Square
	34.855a
	40
	.701

	Likelihood Ratio
	38.738
	40
	.527

	Linear-by-Linear Association
	1.528
	1
	.216

	N of Valid Cases
	183
	
	

	a. 48 cells (76.2%) have expected count less than 5. The minimum expected count is .03.




The age range of the patients being treated was between 24 and 46, it would be accepted that the younger patients i.e. those up to age 35 would be more likely to achieve a pregnancy and the data does seem to confirm this. In the age range ≤ 35, 65.6% of patients conceived, for those in the 36-40 age group the number of pregnancies was 58% and for those over 40 the pregnancy rate was 45%.  This would be an expected result given the data published by British Fertility Society 2022.  However, there would be an expected increase in miscarriage rates for those over 35 due to declining oocyte quality and therefore we do need to include a more accessible way of including data on Live Birth rates to reflect this. In addition we would expect to see a similar pattern in male patients who fall in the age ranges for diminishing sperm quality and would reflect their ability to get their partner pregnant either naturally or with the aid of assisted conception.


Figure 3 (c)


	Age of Patient at time being treated * Pregnancy Crosstabulation

	
	Pregnancy
	Total

	
	Yes
	No
	Not Known
	

	Age of Patient at time being treated
	24.00
	Count
	1
	0
	0
	1

	
	
	Expected Count
	.6
	.4
	.0
	1.0

	
	
	% within Age of Patient at time being treated
	100.0%
	0.0%
	0.0%
	100.0%

	
	25.00
	Count
	2
	0
	0
	2

	
	
	Expected Count
	1.2
	.7
	.1
	2.0

	
	
	% within Age of Patient at time being treated
	100.0%
	0.0%
	0.0%
	100.0%

	
	26.00
	Count
	4
	0
	0
	4

	
	
	Expected Count
	2.4
	1.5
	.1
	4.0

	
	
	% within Age of Patient at time being treated
	100.0%
	0.0%
	0.0%
	100.0%

	
	27.00
	Count
	1
	1
	0
	2

	
	
	Expected Count
	1.2
	.7
	.1
	2.0

	
	
	% within Age of Patient at time being treated
	50.0%
	50.0%
	0.0%
	100.0%

	
	28.00
	Count
	0
	2
	0
	2

	
	
	Expected Count
	1.2
	.7
	.1
	2.0

	
	
	% within Age of Patient at time being treated
	0.0%
	100.0%
	0.0%
	100.0%

	
	29.00
	Count
	3
	4
	1
	8

	
	
	Expected Count
	4.8
	2.9
	.3
	8.0

	
	
	% within Age of Patient at time being treated
	37.5%
	50.0%
	12.5%
	100.0%

	
	30.00
	Count
	9
	2
	0
	11

	
	
	Expected Count
	6.6
	4.0
	.4
	11.0

	
	
	% within Age of Patient at time being treated
	81.8%
	18.2%
	0.0%
	100.0%

	
	31.00
	Count
	5
	5
	0
	10

	
	
	Expected Count
	6.0
	3.7
	.3
	10.0

	
	
	% within Age of Patient at time being treated
	50.0%
	50.0%
	0.0%
	100.0%

	
	32.00
	Count
	14
	5
	0
	19

	
	
	Expected Count
	11.4
	7.0
	.6
	19.0

	
	
	% within Age of Patient at time being treated
	73.7%
	26.3%
	0.0%
	100.0%

	
	33.00
	Count
	5
	2
	0
	7

	
	
	Expected Count
	4.2
	2.6
	.2
	7.0

	
	
	% within Age of Patient at time being treated
	71.4%
	28.6%
	0.0%
	100.0%

	
	34.00
	Count
	11
	6
	1
	18

	
	
	Expected Count
	10.8
	6.6
	.6
	18.0

	
	
	% within Age of Patient at time being treated
	61.1%
	33.3%
	5.6%
	100.0%

	
	35.00
	Count
	9
	5
	1
	15

	
	
	Expected Count
	9.0
	5.5
	.5
	15.0

	
	
	% within Age of Patient at time being treated
	60.0%
	33.3%
	6.7%
	100.0%

	
	36.00
	Count
	9
	5
	2
	16

	
	
	Expected Count
	9.6
	5.9
	.5
	16.0

	
	
	% within Age of Patient at time being treated
	56.3%
	31.3%
	12.5%
	100.0%

	
	37.00
	Count
	7
	9
	0
	16

	
	
	Expected Count
	9.6
	5.9
	.5
	16.0

	
	
	% within Age of Patient at time being treated
	43.8%
	56.3%
	0.0%
	100.0%

	
	38.00
	Count
	10
	2
	1
	13

	
	
	Expected Count
	7.8
	4.8
	.4
	13.0

	
	
	% within Age of Patient at time being treated
	76.9%
	15.4%
	7.7%
	100.0%

	
	39.00
	Count
	5
	4
	0
	9

	
	
	Expected Count
	5.4
	3.3
	.3
	9.0

	
	
	% within Age of Patient at time being treated
	55.6%
	44.4%
	0.0%
	100.0%

	
	40.00
	Count
	5
	3
	0
	8

	
	
	Expected Count
	4.8
	2.9
	.3
	8.0

	
	
	% within Age of Patient at time being treated
	62.5%
	37.5%
	0.0%
	100.0%

	
	41.00
	Count
	4
	6
	0
	10

	
	
	Expected Count
	6.0
	3.7
	.3
	10.0

	
	
	% within Age of Patient at time being treated
	40.0%
	60.0%
	0.0%
	100.0%

	
	42.00
	Count
	1
	3
	0
	4

	
	
	Expected Count
	2.4
	1.5
	.1
	4.0

	
	
	% within Age of Patient at time being treated
	25.0%
	75.0%
	0.0%
	100.0%

	
	43.00
	Count
	4
	3
	0
	7

	
	
	Expected Count
	4.2
	2.6
	.2
	7.0

	
	
	% within Age of Patient at time being treated
	57.1%
	42.9%
	0.0%
	100.0%

	
	46.00
	Count
	1
	0
	0
	1

	
	
	Expected Count
	.6
	.4
	.0
	1.0

	
	
	% within Age of Patient at time being treated
	100.0%
	0.0%
	0.0%
	100.0%

	Total
	Count
	110
	67
	6
	183

	
	Expected Count
	110.0
	67.0
	6.0
	183.0

	
	% within Age of Patient at time being treated
	60.1%
	36.6%
	3.3%
	100.0%



Figure 3 (d) 

[image: Chart, bar chart

Description automatically generated]






Self-Score Rating of Treatment Outcome

Patients can present with a wide range of symptoms even those who may have the same condition can experience this in very different ways. It had seemed the most effective way to determine any improvement in symptoms would be to use something similar to the 5 point Likert Scale. According to (McLeod/Simply Psychology, 2019) using a linear scale and providing five possible answers allows respondents to indicate the strength of their feelings from positive to negative.  This has proven to be a useful tool but we should also explore other methods that may allow us to gather more accurate data. Both MYCaW and MYMOP are example of these.

However, we can see that from the data we have collected that 31.7% of the patients scored Very Good in their evaluation, 27.3% Excellent, 15.8% Good, 17.5% Low and 4.4% Very Low, with only 3.3% abstaining. See figure 4 (a).



Figure 4 (a)


	Patient self-score rating of Treatment Outcome

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Very low
	8
	4.4
	4.4
	4.4

	
	Low
	32
	17.5
	17.5
	21.9

	
	Good
	29
	15.8
	15.8
	37.7

	
	Very Good
	58
	31.7
	31.7
	69.4

	
	Excellent
	50
	27.3
	27.3
	96.7

	
	Not Stated
	6
	3.3
	3.3
	100.0

	
	Total
	183
	100.0
	100.0
	





Patient Self-Scored Rating of Symptom Improvement

Patients were asked to self-score whether there had been an improvement in any symptoms related to either fertility or reproductive health, either yes, no, or not known. This should be updated in future research to a Likert Scale or MYCaW/MYMOP design to allow for further more detailed data collection.

84.2% of patients recorded an improvement in symptoms although it would be useful to grade this further. 8.7% recorded ‘Not Known’, there are a number of possible reasons for this.  Treatment could have been ongoing or patients could have withdrawn from the study or stopped treatment. See figure 5 (a).







Figure 5 (a)


	Symptom improvement rated by patient

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Yes
	154
	84.2
	84.2
	84.2

	
	No
	13
	7.1
	7.1
	91.3

	
	Not Known
	16
	8.7
	8.7
	100.0

	
	Total
	183
	100.0
	100.0
	





Comparing pregnancy rates in natural conception and alongside ART whilst receiving Reproductive Reflexology

Recording pregnancy rates for those receiving Assisted Reproductive Techniques (ART) along with those receiving no medical treatment was an integral part of this study. It was important to be able to record any significant differences that Reproductive Reflexology could bring to enhancing outcomes for ART as the success rates for all forms of ART are low.  

According to the National Health Service (2019) the success rates by age range for IVF are as follows:
· 32% for women under 35
· 25% for women aged 35 to 37
· 19% for women aged 38 to 39
· 11% for women aged 40 to 42
· 5% for women aged 43 to 44
· 4% for women aged over 44




120 of the patients in the study were not currently undertaking any other form of assisted conception and the pregnancy rate within this group was 64.2%.  Of the 17 taking Ovulation Induction drugs the pregnancy rate was 58.8%.  Just 3 were undertaking Intra Uterine Insemination with a pregnancy rate of 33.3%, although it would be difficult to make a case for this as the numbers are extremely low. 32 patients were undertaking In Vitro Fertilisation (IVF)or Intra Cytoplasmic Sperm Injection (ICSI) and the pregnancy rate for this group was 50%.

We do not have a current breakdown by age for the IVF/ICSI group and it would be important to be able to make a direct comparison with the National Health Service quoted ranges by age to determine whether there had been a beneficial effect using the support of reproductive reflexology.  However, we do know that the age range for this data is likely to be diverse and within the group data of 24 – 46 years old.  Therefore, a pregnancy outcome of 50% is encouraging and worth further consideration. The bar chart in figure 6 (c) demonstrates the highest pregnancy rate in those patients not receiving any other kind of intervention. See figure 6 (a) and (c).  


Figure 6 (a)

	Current Fertility Treatment being undertaken * Pregnancy Crosstabulation

	
	Pregnancy
	Total

	
	Yes
	No
	Not Known
	

	Current Fertility Treatment being undertaken
	None
	Count
	77
	40
	3
	120

	
	
	Expected Count
	72.1
	43.9
	3.9
	120.0

	
	
	% within Current Fertility Treatment being undertaken
	64.2%
	33.3%
	2.5%
	100.0%

	
	Ovulation Induction drugs
	Count
	10
	5
	2
	17

	
	
	Expected Count
	10.2
	6.2
	.6
	17.0

	
	
	% within Current Fertility Treatment being undertaken
	58.8%
	29.4%
	11.8%
	100.0%

	
	IUI
	Count
	1
	2
	0
	3

	
	
	Expected Count
	1.8
	1.1
	.1
	3.0

	
	
	% within Current Fertility Treatment being undertaken
	33.3%
	66.7%
	0.0%
	100.0%

	
	IVF/ICSI
	Count
	16
	15
	1
	32

	
	
	Expected Count
	19.2
	11.7
	1.0
	32.0

	
	
	% within Current Fertility Treatment being undertaken
	50.0%
	46.9%
	3.1%
	100.0%

	
	Other
	Count
	6
	5
	0
	11

	
	
	Expected Count
	6.6
	4.0
	.4
	11.0

	
	
	% within Current Fertility Treatment being undertaken
	54.5%
	45.5%
	0.0%
	100.0%

	Total
	Count
	110
	67
	6
	183

	
	Expected Count
	110.0
	67.0
	6.0
	183.0

	
	% within Current Fertility Treatment being undertaken
	60.1%
	36.6%
	3.3%
	100.0%



The P-value for this data is seeming to 


Figure 6 (b)


	Chi-Square Tests

	
	Value
	df
	Asymptotic Significance (2-sided)

	Pearson Chi-Square
	8.198a
	8
	.414

	Likelihood Ratio
	7.056
	8
	.531

	Linear-by-Linear Association
	1.710
	1
	.191

	N of Valid Cases
	183
	
	

	a. 8 cells (53.3%) have expected count less than 5. The minimum expected count is .10.




Figure 6 (c). 
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Primary Medical Condition and Pregnancy Rate/Live Birth Rate


There are many medical conditions that impact upon a patient’s ability to conceive.  This selection was made by the team working on this project as a representation of those conditions, most experienced by patients, when they came to see their practitioners.  

The patient was asked specifically whether they had a medically diagnosed condition and these were logged in the data collection sheet.  In the data collection we have allowed for two medical conditions to be logged as it is common for patients to experience multiple conditions that affect their ability to conceive.

The numbers of patients in each group are statistically small but again this study has been useful as a pilot study to determine how best we can refine our questionnaire and data collection to improve on what we have already collated.

We wanted to see if there was a direct link between a medical condition and pregnancy and live birth rates.  For some medical conditions there is an increased risk of miscarriage, for some the condition affects the ability and length of time it takes to conceive and for others both.  

Without a direct comparison with similar medical data for each condition it is difficult to determine whether reflexology is having a beneficial effect.  However, it would be worth considering a paper that would allow for this, although we would need to be able to recruit a significant number of patients to a study for it to show any clinical significance.

The data we have for Live Birth’s is not reliable as a very high proportion of outcomes are ‘Unknown’, therefore it is difficult to perform any reliable statistical tests that would provide further information.

The largest group of patients were not experiencing any medically diagnosed condition and this is the highest rate of pregnancy at 63%, which would conform with expected outcomes.  The sample numbers in the other groups are too small to be of significance and this demonstrates the need for a further larger study.


	




Figure 7 (a)


Primary Medical Condition  * Pregnancy Crosstabulation

	
	Pregnancy
	Total

	
	Yes
	No
	Not Known
	

	Primary Medical Condition
	None
	Count
	57
	28
	5
	90

	
	
	Expected Count
	54.1
	33.0
	3.0
	90.0

	
	
	% within Primary Medical Condition
	63.3%
	31.1%
	5.6%
	100.0%

	
	Stress
	Count
	1
	0
	0
	1

	
	
	Expected Count
	.6
	.4
	.0
	1.0

	
	
	% within Primary Medical Condition
	100.0%
	0.0%
	0.0%
	100.0%

	
	PMS
	Count
	4
	2
	0
	6

	
	
	Expected Count
	3.6
	2.2
	.2
	6.0

	
	
	% within Primary Medical Condition
	66.7%
	33.3%
	0.0%
	100.0%

	
	Amenorrhoea
	Count
	10
	2
	0
	12

	
	
	Expected Count
	7.2
	4.4
	.4
	12.0

	
	
	% within Primary Medical Condition
	83.3%
	16.7%
	0.0%
	100.0%

	
	Irregular Menstrual cycle
	Count
	2
	2
	0
	4

	
	
	Expected Count
	2.4
	1.5
	.1
	4.0

	
	
	% within Primary Medical Condition
	50.0%
	50.0%
	0.0%
	100.0%

	
	Heavy Painful menstruation
	Count
	2
	1
	0
	3

	
	
	Expected Count
	1.8
	1.1
	.1
	3.0

	
	
	% within Primary Medical Condition
	66.7%
	33.3%
	0.0%
	100.0%

	
	Fallopian Tube anomalies
	Count
	0
	1
	0
	1

	
	
	Expected Count
	.6
	.4
	.0
	1.0

	
	
	% within Primary Medical Condition
	0.0%
	100.0%
	0.0%
	100.0%

	
	History of miscarriage
	Count
	4
	4
	0
	8

	
	
	Expected Count
	4.8
	2.9
	.3
	8.0

	
	
	% within Primary Medical Condition
	50.0%
	50.0%
	0.0%
	100.0%

	
	Hormone Anomalies
	Count
	1
	2
	0
	3

	
	
	Expected Count
	1.8
	1.1
	.1
	3.0

	
	
	% within Primary Medical Condition
	33.3%
	66.7%
	0.0%
	100.0%

	
	Poor Sperm Motility
	Count
	2
	0
	0
	2

	
	
	Expected Count
	1.2
	.7
	.1
	2.0

	
	
	% within Primary Medical Condition
	100.0%
	0.0%
	0.0%
	100.0%

	
	Poor Sperm Morphology
	Count
	7
	2
	0
	9

	
	
	Expected Count
	5.4
	3.3
	.3
	9.0

	
	
	% within Primary Medical Condition
	77.8%
	22.2%
	0.0%
	100.0%

	
	Endometriosis
	Count
	11
	7
	1
	19

	
	
	Expected Count
	11.4
	7.0
	.6
	19.0

	
	
	% within Primary Medical Condition
	57.9%
	36.8%
	5.3%
	100.0%

	
	PCO
	Count
	7
	11
	0
	18

	
	
	Expected Count
	10.8
	6.6
	.6
	18.0

	
	
	% within Primary Medical Condition
	38.9%
	61.1%
	0.0%
	100.0%

	
	Other
	Count
	2
	5
	0
	7

	
	
	Expected Count
	4.2
	2.6
	.2
	7.0

	
	
	% within Primary Medical Condition
	28.6%
	71.4%
	0.0%
	100.0%

	Total
	Count
	110
	67
	6
	183

	
	Expected Count
	110.0
	67.0
	6.0
	183.0

	
	% within Primary Medical Condition
	60.1%
	36.6%
	3.3%
	100.0%
















Figure 7 (b)

	Primary Medical Condition  * Live Birth Crosstabulation

	
	Live Birth
	Total

	
	Yes
	No
	Not Known
	

	Primary Medical Condition
	None
	Count
	24
	15
	51
	90

	
	
	Expected Count
	27.0
	16.2
	46.7
	90.0

	
	
	% within Primary Medical Condition
	26.7%
	16.7%
	56.7%
	100.0%

	
	Stress
	Count
	1
	0
	0
	1

	
	
	Expected Count
	.3
	.2
	.5
	1.0

	
	
	% within Primary Medical Condition
	100.0%
	0.0%
	0.0%
	100.0%

	
	PMS
	Count
	4
	0
	2
	6

	
	
	Expected Count
	1.8
	1.1
	3.1
	6.0

	
	
	% within Primary Medical Condition
	66.7%
	0.0%
	33.3%
	100.0%

	
	Amenorrhoea
	Count
	6
	3
	3
	12

	
	
	Expected Count
	3.6
	2.2
	6.2
	12.0

	
	
	% within Primary Medical Condition
	50.0%
	25.0%
	25.0%
	100.0%

	
	Irregular Menstrual cycle
	Count
	0
	1
	3
	4

	
	
	Expected Count
	1.2
	.7
	2.1
	4.0

	
	
	% within Primary Medical Condition
	0.0%
	25.0%
	75.0%
	100.0%

	
	Heavy Painful menstruation
	Count
	0
	1
	2
	3

	
	
	Expected Count
	.9
	.5
	1.6
	3.0

	
	
	% within Primary Medical Condition
	0.0%
	33.3%
	66.7%
	100.0%

	
	Fallopian Tube anomalies
	Count
	0
	0
	1
	1

	
	
	Expected Count
	.3
	.2
	.5
	1.0

	
	
	% within Primary Medical Condition
	0.0%
	0.0%
	100.0%
	100.0%

	
	History of miscarriage
	Count
	3
	2
	3
	8

	
	
	Expected Count
	2.4
	1.4
	4.2
	8.0

	
	
	% within Primary Medical Condition
	37.5%
	25.0%
	37.5%
	100.0%

	
	Hormone Anomalies
	Count
	1
	0
	2
	3

	
	
	Expected Count
	.9
	.5
	1.6
	3.0

	
	
	% within Primary Medical Condition
	33.3%
	0.0%
	66.7%
	100.0%

	
	Poor Sperm Motility
	Count
	0
	0
	2
	2

	
	
	Expected Count
	.6
	.4
	1.0
	2.0

	
	
	% within Primary Medical Condition
	0.0%
	0.0%
	100.0%
	100.0%

	
	Poor Sperm Morphology
	Count
	3
	1
	5
	9

	
	
	Expected Count
	2.7
	1.6
	4.7
	9.0

	
	
	% within Primary Medical Condition
	33.3%
	11.1%
	55.6%
	100.0%

	
	Endometriosis
	Count
	7
	4
	8
	19

	
	
	Expected Count
	5.7
	3.4
	9.9
	19.0

	
	
	% within Primary Medical Condition
	36.8%
	21.1%
	42.1%
	100.0%

	
	PCO
	Count
	5
	5
	8
	18

	
	
	Expected Count
	5.4
	3.2
	9.3
	18.0

	
	
	% within Primary Medical Condition
	27.8%
	27.8%
	44.4%
	100.0%

	
	Other
	Count
	1
	1
	5
	7

	
	
	Expected Count
	2.1
	1.3
	3.6
	7.0

	
	
	% within Primary Medical Condition
	14.3%
	14.3%
	71.4%
	100.0%

	Total
	Count
	55
	33
	95
	183

	
	Expected Count
	55.0
	33.0
	95.0
	183.0

	
	% within Primary Medical Condition
	30.1%
	18.0%
	51.9%
	100.0%





Primary Medical Condition and Symptom improvement rated by patient

Improving patient symptoms alongside supporting conception and live birth rates has real everyday benefits to the patient and it was important to be able to record these scores.  The overall symptom improvement score was 84% however, we would need to isolate those with no reported symptoms.  Although some patients have reported no primary medical condition but a secondary or what they believe to be a secondary medical condition.  Finding a method of recording more than one medical condition that can be statistically assessed.  This data demonstrates the need for a robustly designed questionnaire that will allow the for a statistical exploration of the correlation between symptom improvement and reflexology more effectively.

In addition we know that stress is experienced by many patients when trying to conceive so including a scoring system for stress levels before treatment begins and during treatment would be useful. The recording of stress levels has not been well recorded in our questionnaire and we would need to explore further whether this effects outcomes and whether a reduction in stress levels can improve symptoms.   The most widely used assessment for patients is FertiQoL, which measures the affects of fertility on quality of life, (Boivin et al, 2011, p2084-2091) and this would be a useful tool for further studies.

Although the recorded numbers for each of the medical conditions are small they do suggest that reflexology may be having a beneficial effect and with a larger study we may be able to explore more accurate results.



	Figure 8 (a) 

Primary Medical Condition  * Symptom improvement rated by patient Crosstabulation

	
	Symptom improvement rated by patient
	Total

	
	Yes
	No
	Not Known
	

	Primary Medical Condition
	None
	Count
	73
	7
	10
	90

	
	
	Expected Count
	75.7
	6.4
	7.9
	90.0

	
	
	% within Primary Medical Condition
	81.1%
	7.8%
	11.1%
	100.0%

	
	Stress
	Count
	1
	0
	0
	1

	
	
	Expected Count
	.8
	.1
	.1
	1.0

	
	
	% within Primary Medical Condition
	100.0%
	0.0%
	0.0%
	100.0%

	
	PMS
	Count
	6
	0
	0
	6

	
	
	Expected Count
	5.0
	.4
	.5
	6.0

	
	
	% within Primary Medical Condition
	100.0%
	0.0%
	0.0%
	100.0%

	
	Amenorrhoea
	Count
	11
	1
	0
	12

	
	
	Expected Count
	10.1
	.9
	1.0
	12.0

	
	
	% within Primary Medical Condition
	91.7%
	8.3%
	0.0%
	100.0%

	
	Irregular Menstrual cycle
	Count
	4
	0
	0
	4

	
	
	Expected Count
	3.4
	.3
	.3
	4.0

	
	
	% within Primary Medical Condition
	100.0%
	0.0%
	0.0%
	100.0%

	
	Heavy Painful menstruation
	Count
	3
	0
	0
	3

	
	
	Expected Count
	2.5
	.2
	.3
	3.0

	
	
	% within Primary Medical Condition
	100.0%
	0.0%
	0.0%
	100.0%

	
	Fallopian Tube anomalies
	Count
	0
	0
	1
	1

	
	
	Expected Count
	.8
	.1
	.1
	1.0

	
	
	% within Primary Medical Condition
	0.0%
	0.0%
	100.0%
	100.0%

	
	History of miscarriage
	Count
	4
	1
	3
	8

	
	
	Expected Count
	6.7
	.6
	.7
	8.0

	
	
	% within Primary Medical Condition
	50.0%
	12.5%
	37.5%
	100.0%

	
	Hormone Anomalies
	Count
	3
	0
	0
	3

	
	
	Expected Count
	2.5
	.2
	.3
	3.0

	
	
	% within Primary Medical Condition
	100.0%
	0.0%
	0.0%
	100.0%

	
	Poor Sperm Motility
	Count
	2
	0
	0
	2

	
	
	Expected Count
	1.7
	.1
	.2
	2.0

	
	
	% within Primary Medical Condition
	100.0%
	0.0%
	0.0%
	100.0%

	
	Poor Sperm Morphology
	Count
	9
	0
	0
	9

	
	
	Expected Count
	7.6
	.6
	.8
	9.0

	
	
	% within Primary Medical Condition
	100.0%
	0.0%
	0.0%
	100.0%

	
	Endometriosis
	Count
	16
	2
	1
	19

	
	
	Expected Count
	16.0
	1.3
	1.7
	19.0

	
	
	% within Primary Medical Condition
	84.2%
	10.5%
	5.3%
	100.0%

	
	PCO
	Count
	17
	1
	0
	18

	
	
	Expected Count
	15.1
	1.3
	1.6
	18.0

	
	
	% within Primary Medical Condition
	94.4%
	5.6%
	0.0%
	100.0%

	
	Other
	Count
	5
	1
	1
	7

	
	
	Expected Count
	5.9
	.5
	.6
	7.0

	
	
	% within Primary Medical Condition
	71.4%
	14.3%
	14.3%
	100.0%

	Total
	Count
	154
	13
	16
	183

	
	Expected Count
	154.0
	13.0
	16.0
	183.0

	
	% within Primary Medical Condition
	84.2%
	7.1%
	8.7%
	100.0%





The bar chart below demonstrates well that the majority of  patients felt that there had been an improvement in the symptoms that they were experiencing relating to their medical condition. 



Figure 8 (b)
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Number of Months Trying to Conceive

Understanding how long it may take for patients to conceive is an important part of this study.  If it is possible to reduce this length of time for those patients who are taking longer than the expected norm it becomes important to consider this.  According to the National Health Service (2018), one study found that among couples having regular unprotected sex:
· aged 19 to 26 – 92% will conceive after 1 year and 98% after 2 years
· aged 35 to 39 – 82% will conceive after 1 year and 90% after 2 years

Further investigation of this data and the research available is required to enable us to support those who fall outside of these parameters.  The mean in this study was 18.52 months which would be within the clinically accepted norm. However, when looking at the raw data we can see that 33% of our patients took longer than 24 months to conceive and we would need to determine how many months they had been trying to conceive both pre and post reflexology treatment. Figure 9 (b) and (c)












Figure 9 (a)
	Descriptives

	
	Statistic
	Std. Error

	Number of months Trying to Conceive
	Mean
	18.5246
	1.28126

	
	95% Confidence Interval for Mean
	Lower Bound
	15.9966
	

	
	
	Upper Bound
	21.0526
	

	
	5% Trimmed Mean
	16.7313
	

	
	Median
	12.0000
	

	
	Variance
	300.416
	

	
	Std. Deviation
	17.33250
	

	
	Minimum
	.00
	

	
	Maximum
	108.00
	

	
	Range
	108.00
	

	
	Interquartile Range
	18.00
	

	
	Skewness
	1.731
	.180

	
	Kurtosis
	4.156
	.357



Figure 9 (b)

	Number of months Trying to Conceive

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	.00
	6
	3.3
	3.3
	3.3

	
	1.00
	7
	3.8
	3.8
	7.1

	
	2.00
	6
	3.3
	3.3
	10.4

	
	3.00
	9
	4.9
	4.9
	15.3

	
	4.00
	8
	4.4
	4.4
	19.7

	
	5.00
	5
	2.7
	2.7
	22.4

	
	6.00
	13
	7.1
	7.1
	29.5

	
	7.00
	1
	.5
	.5
	30.1

	
	8.00
	5
	2.7
	2.7
	32.8

	
	9.00
	6
	3.3
	3.3
	36.1

	
	10.00
	5
	2.7
	2.7
	38.8

	
	12.00
	28
	15.3
	15.3
	54.1

	
	14.00
	1
	.5
	.5
	54.6

	
	15.00
	5
	2.7
	2.7
	57.4

	
	16.00
	1
	.5
	.5
	57.9

	
	18.00
	12
	6.6
	6.6
	64.5

	
	19.00
	1
	.5
	.5
	65.0

	
	20.00
	1
	.5
	.5
	65.6

	
	22.00
	1
	.5
	.5
	66.1

	
	24.00
	23
	12.6
	12.6
	78.7

	
	30.00
	2
	1.1
	1.1
	79.8

	
	34.00
	1
	.5
	.5
	80.3

	
	36.00
	17
	9.3
	9.3
	89.6

	
	40.00
	2
	1.1
	1.1
	90.7

	
	42.00
	1
	.5
	.5
	91.3

	
	48.00
	7
	3.8
	3.8
	95.1

	
	60.00
	5
	2.7
	2.7
	97.8

	
	72.00
	3
	1.6
	1.6
	99.5

	
	108.00
	1
	.5
	.5
	100.0

	
	Total
	183
	100.0
	100.0
	



Figure 9 (c) 
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Supplements as an Influencing Factor

When considering the outcome of this data it was important to consider other influences that may have an impact upon outcomes.  Many patients also take a wide range of nutritional supplements that could be considered to have either a positive or negative effect on pregnancy and live birth rates.  We can see that 41% of patients did indeed take a supplement and this may well play a part in the results.  However as the patients who took the supplements is almost equal to those who chose not to take supplements, this may well provide some equality in any effects this may have created. 

The p-value seems to support this theory as it is reported at P<0.05.


Figure 10 (a)


	Additional Nutritional Supplements being taken by patient

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Yes
	75
	41.0
	41.0
	41.0

	
	No
	108
	59.0
	59.0
	100.0

	
	Total
	183
	100.0
	100.0
	





Figure 10 (b)


	Additional Nutritional Supplements being taken by patient * Pregnancy Crosstabulation

	
	Pregnancy
	Total

	
	Yes
	No
	Not Known
	

	Additional Nutritional Supplements being taken by patient
	Yes
	Count
	54
	18
	2
	74

	
	
	Expected Count
	44.3
	27.2
	2.4
	74.0

	
	
	% within Additional Nutritional Supplements being taken by patient
	73.0%
	24.3%
	2.7%
	100.0%

	
	No
	Count
	55
	49
	4
	108

	
	
	Expected Count
	64.7
	39.8
	3.6
	108.0

	
	
	% within Additional Nutritional Supplements being taken by patient
	50.9%
	45.4%
	3.7%
	100.0%

	Total
	Count
	109
	67
	6
	182

	
	Expected Count
	109.0
	67.0
	6.0
	182.0

	
	% within Additional Nutritional Supplements being taken by patient
	59.9%
	36.8%
	3.3%
	100.0%




Figure 10 (c)
	Chi-Square Tests

	
	Value
	df
	Asymptotic Significance (2-sided)

	Pearson Chi-Square
	8.981a
	2
	.011

	Likelihood Ratio
	9.204
	2
	.010

	Linear-by-Linear Association
	7.445
	1
	.006

	N of Valid Cases
	182
	
	

	a. 2 cells (33.3%) have expected count less than 5. The minimum expected count is 2.44.



Figure 10 (d)
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Discussion



In conclusion reflexology does appear to have a positive effect upon the outcomes for conception, symptom improvement and treatment outcomes in patients who are either trying to conceive or who have a relevant reproductive medical condition.
The data set was comparatively small with 183 participants which made it difficult to assess statistically, however, in terms of complementary therapy research it was a large sample.  Most CAM research includes 6 – 70 participants (Close et al, 2016, PP117 – 124) published an ‘A pilot randomised controlled trial (RCT) investigating the effectiveness of reflexology for managing pregnancy low back and/or pelvic pain’ with 64 women participating and this does seem a typical representation in terms of numbers.  Smith et al, (2010) PP2169-2174 published a study on the use of CAM in couples seeking fertility care which involved 428 couples but was not specifically reflexology related.
The only other piece of research in the specific field of reflexology and fertility was carried out by Jane Holt on the effectiveness of foot reflexology in inducing ovulation (Holt et al, 2009, pp 2514-2519), the study involved 48 patients.

This would indicate that further research in the field of reflexology and fertility would be of interest, with particular note to increasing the number of participants.  A larger number would provide data that should allow a more robust investigation and statistically significant outcomes.

Whilst we acknowledge that development of the patient questionnaire, ethical considerations and data collection methods require further consideration, this has proven to be an interesting pilot study with some good outcomes that warrant further research.  

Most patients presenting for treatment, have done so because it has taken them some while to conceive, they have an underlying health issue that may be likely to impact upon this or they have a history of miscarriage. So, an assumption would be that this group of patients are likely to take longer to conceive than the norm as quoted by the National Health Service (2018), women aged 19-26, 92% will conceive after 1 year and 98% after 2 years. Women aged 35-39, 82% will conceive after 1 year and 90% after 2 years. In this study 33% of the women had taken longer than 24 months to conceive, this is without regard to those who had underlying medical issue or a history of miscarriage that maybe affecting their ability to conceive.

The overall pregnancy rate for patients was 60.1% across all ages.  When applying success rates for certain medical conditions and age this percentage will vary. For example pregnancy rates in the patient group experiencing Amenorrhoea (no menstrual cycle) were 83.3%, for those with a medical diagnosis of Endometriosis it was 57.9% and those with no formal medical diagnosis it was 63.3%.  We would need to explore the norms expected for these conditions to be able to make a direct comparison to determine whether reflexology treatment was of benefit.

The data for self-scored Treatment Outcome and Improvement of Symptoms was very encouraging as 84% of patients recorded an improvement in their symptoms and 74.8% scoring Good, Very Good or Excellent for Treatment Outcomes.

We also collected data on those patients’ using reflexology alongside medical approaches to support conception, most specifically ovulation induction drugs, Intra Uterine Insemination (IUI) and In Vitro fertilisation (IVF) or Intra Cytoplasmic Sperm Injection (ICSI).  The National Health Service (2019) quotes success rates for IVF to be between 32% for those under 35 and just 4% for those over 44.  Our data provided a success rate of 50% for those undertaking IVF, 58.8% for those using ovulation induction drugs and 33.3% for those undergoing IUI.

We were aware that some patients were taking a wide range of nutritional supplements alongside their reflexology treatments and other interventions and which may also have either a negative or positive effect upon outcomes. However, there was almost an exactly equal number of those taking supplements and those not and therefore we could make an assumption that there would be some equality in likely outcomes for this to be disregarded.

Overall this study has been useful as a pilot to further research and will provide much in terms of refining the questionnaire, ethical governance and statistical research.  We would need to increase the number of patients engaged in the study.  We undertook this study using data from just 9 practitioners, we now have over 500 practitioners globally and 300 who could actively participate in a research project.  I would hope that this would allow us to gather 2-3000 pieces of patient data which would provide us with more accurate and statistically significant outcomes.
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