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 Measuring hand washing behaviour: methodological and validity issues
Lisa Danquah, United Kingdom

	Significant global health attention and promotion has been focused on hand washing with soap due to the clear benefits observed in promoting and ensuring child health. However, the measurement and evaluation of hand washing behaviours remains complex. The Sanitation, Hygiene Education and Water Supply in Bangladesh Programme (SHEWA-B) is a large project being implemented by the Government of Bangladesh and UNICEF. 
This research assesses methodological issues of measuring hand washing behaviours through comparison of structured observation and responses to cross-sectional survey measures (spot-check observation, self-reported hand washing and a hand washing demonstration) and discusses the suitability of indicators. Focus group discussions with fieldworkers also shed light on measurement issues and appropriateness of indicators.
The results of this study indicate that hand washing behaviours were over-reported compared with structured observation findings. This implies that current estimates of hand washing from large scale surveys, for example, Demographic and Health Surveys (DHS) are likely to also be overestimates. This research also has important implications for the methods used for measuring hand hygiene practices in the clinical setting. 
In about 1000 households, approximately 1% or less of female caregivers were observed to wash their hands with soap or ash before preparing food, before eating, and 3% before feeding a child. Hand washing with soap was higher for defecation related events with approximately 29% of female caregivers using soap two thirds or more of the time after cleaning a child’s anus/disposing of a child’s stools; and, 38% used soap two-thirds or more of the time after defecation. Soap was observed at the hand washing location in about 50% of the households; however, actual practice was much lower.  Reported knowledge was high; approximately 90% identified before eating and after defecation as important times for hand washing and approximately 50% before preparing food and after cleaning/changing a baby. 
In conclusion, this research demonstrates that self report hand washing measures are subject to over reporting. Structured observation provides useful information on directly observed hand washing behaviours and the frequency of behaviours. Spot check methods of soap and hand washing locations also provide more optimistic data than observations. 


Background

The role and potential of hand washing, in particular hand washing with soap, is acknowledged as one of the most cost effective ways of preventing infectious diseases. It is now recognised as the “do- it yourself vaccine when promoted on a large scale due to its ability to interrupt the transmission of infectious disease pathogens and it is cited as being more effective than any single vaccine” (PPPHW 2003). Hand washing is regarded as a low cost intervention that reduces the incidence of two of the largest killers in children under five: diarrhoea and respiratory infections (Luby 2001). The importance of hand washing in reducing the transmission of infectious diseases cannot be underestimated. 
Although hand washing in itself is a simple act, evidence suggests that most mothers in developing and developed countries fail to wash their hands adequately after faecal contact. Estimates from studies conducted in the developing world indicate that on average less than 20% of mothers wash their hands with soap after cleaning up a child or going to the toilet themselves (Curtis and Cairncross 2003; PPPHW 2003). Studies have tended to be targeted at mothers and female caregivers as they are identified to be the primary caregivers of children less than five years of age.  This is one of the fundamental reasons why the promotion of hand washing as a public health intervention has the potential to have an enormous impact on public health (Curtis and Cairncross 2003).
The increased need for valid and reliable data on hygiene behaviours and practices is necessary in order to appropriately plan, monitor and evaluate hygiene promotion programmes and interventions 
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The need for valid data is required so that the method of measurement of hand washing provides an accurate reflection of the normal hand washing practice of the individual. This also relates to reliability of the measure.

The Sanitation Hygiene Education and Water Assessment in Bangladesh programme (SHEWA-B)

The SHEWA-B project, through the partnership of UNICEF and the Department of Public Health Engineering, has the largest reach of any water supply and sanitation sector programme in Bangladesh and is conceivably the largest hygiene intensive hygiene, sanitation and water quality improvement programme ever attempted in a developing country. The expected outcomes of this programme are important for the people of Bangladesh, the sponsors of the programme and to the global public health community, as the effectiveness of such a large-scale programme has never been evaluated. The SHEWA-B project features a range of components and the focus is to encourage community hygiene promoters to encourage improved hand washing behaviour, sanitation and water quality to a population of 18 million people in the first phase of the programme (UNICEF 2008).

The SHEWA-B programme uses a range of data collection methods and activities to collect data. From mid 2007 a range of baseline activities were conducted including structured observations, a cross sectional survey, sentinel surveillance and rapid screening. This research focuses on structured observation and cross sectional survey data. In total, 1000 households were observed during structured observations and 1692 household were included in the cross sectional survey component. Structured observation was conducted over a five hour period in eligible households. Hand washing behaviours were observed for all household members for the five critical hand washing times: before preparing food, before eating, before feeding a child, after cleaning a child’s bottom/disposing of a child’s stools and after defecation. 
The sampling procedure involved the use of probability proportional to size and targeted the 68 sub-districts (upazilas) of Bangladesh and randomly selected 50 unions (upazilas are further subdivided into unions) with intentional oversampling in the Chittagong Hill Tracts communities. The selection of evaluation villages within each selected union was achieved through generating a list of all villages within each selected union and using a random number generator to select evaluation villages. The selection process of households for inclusion in the study was achieved through the field worker asking the residents of the selected village to identify the central point of the village. 
The household closest to the centre of the village with a child under five years of age that consent had been sought from was the first to be enrolled. Following this, field workers skipped the next two closest households and enrolled the next household with a child under five years of age. This procedure was repeated until ten households in each village were enrolled. An additional seven households were included for the cross sectional survey component.
The research focuses on female caregivers only who participated in the structured observation and cross sectional survey components. This resulted in a total sample size of 995 female caregivers with approximately 7000 hand washing events observed in total. The cross sectional survey component included: (a) the use of self report questions on hand washing behaviour, (b) spot check observations to  assess the presence or absence of a designated hand washing location and hand washing materials, for example, water, soap, ash and other hand washing agents; and, (c) a hand washing demonstration conducted with female caregivers and young children.
Structured observation results for critical hand washing behaviours
The use of structured observation to assess hand washing behaviours has provided an important and useful insight on the frequency in which hand washing events occur and what individuals do on those occasions for the five critical hand washing exposures studied. Structured observation enables the observation of particular specified practices, for example, whether hands were washed, were both hands washed, whether soap was used or other hand washing materials and how hands were dried. Therefore, this provides a method of capturing an individual’s behaviour on the day of observation over a specified time period. 
The study advocates in line with current hygiene promotion initiatives that proper best practice hand washing behaviour involves hand washing with soap or ash at critical times and drying hands through either air drying or with a clean towel/material is the crucial behaviour to reduce the transmission of infectious disease pathogens onto hands. A primary objective of the programme is to increase the proportion of persons that wash their hands at critical times.
The data analysed in this research assessed female caregivers only. The structured observation component involved the observation of multiple household members including male caregivers, younger females aged 5-12 years and children aged 3-5 years. Therefore, this method provided information on multiple household members and their hand washing behaviours. This method is also able to provide information on occasions in which hands were not washed and by whom, and the duration of observation means that information on the repeatability and consistency of hand washing behaviour can be obtained. 

Hand washing with soap was identified to be a low priority particularly amongst female caregivers for food related critical times, where less than 1% of female caregivers were observed to use soap before preparing food and before eating. For the critical food related time of before feeding a child, approximately 3% of female caregivers used soap for hand washing. For food related critical times hands, washing hands with water only was the common practice, with over 95% of female caregivers performing this practice for the three food related critical times. Furthermore, approximately 50% of female caregivers did not wash hands before feeding a child and approximately 35% of female caregivers did not wash hands before preparing food.  A further 14% did not washing hands before eating.

 However, for defecation related critical times, the percentage of female caregivers that did not wash hands was lower with approximately 10% of female caregivers not washing hands after cleaning a child’s anus/disposing of a child’s stools and 3% after defecation. Hand washing with soap was higher for defecation related events with approximately 29% of female caregivers using soap two thirds or more of the time after cleaning a child’s anus/disposing of a child’s stools and 38% used soap 66% or more of the time after defecation. 

Table 1: Use of hand washing agents and water only for critical hand washing exposures as observed during structured observation

	Hand washing exposure
	% that never washed hands (Not observed)
	Those who washed hands

	
	
	% that used soap between  66% of the time to 100% of the time
	% that used ash/mud between 66% of the time to 100% of the time
	% that always used water only to wash hands 
	Total no. of females washing hands for this event

	
	
	
	
	
	

	Before preparing food
	34.9
	1.3
	0.2
	98.1
	479

	Before eating
	13.9
	0.1
	0.0
	99.1
	677

	Before feeding a child
	49.2
	3.0
	0.0
	95.2
	330

	After cleaning a child’s anus/
disposing of stools
	9.5
	28.6
	9.4
	56.2
	276

	After defecation
	3.0
	37.5
	14.1
	48.4
	64


The use of ash greater than 66% of the time during the observation period was 9% and 14% respectively for the events previously discussed. The results demonstrate that hand washing with soap was not the norm particularly for food related events and that these events were subject to multiple observations. Hand washing behaviour was therefore inconsistent and hands were not always washed for all events.

Structured observation therefore provides information on inconsistent hand washing behaviour and practices of individuals, for example, if hands were not washed on all occasions for a particular hand washing exposure or if soap was not used for all hand washing events observed. This information is important from a public health perspective in order to identify and target risk practices and seek techniques and methods to improve hand washing behaviours. 

Structured observation can aid the identification of certain groups, for example, those that always wash hands and are consistent hand washers, those that use all of the necessary hand washing materials, for example, water, soap or ash and wash both hands and those that are inconsistent hand washers and do not wash hands appropriately as discussed. 

Furthermore, the use of this method provides an additional method that is based on observed behaviour that can be directly compared with other measures of hand washing behaviour, for example, through self report, spot check methods and hand washing demonstrations. These methods only provide and capture information based on a single response to a question or the presence or absence of a hand washing material. Therefore, the use of multiple methods to assess hand washing behaviours is particularly useful in order to assess validity. 

Methodological issues 
However, the use of structured observation to assess hand washing behaviour also demonstrates methodological and measurement issues. One of the fundamental issues raised is reactivity. Structured observation as a method to assess hand washing behaviour is subject to reactivity. Reactivity occurs when an individual being observed modifies her/his behaviour due to the presence of an observer (Bentley, Boot et al. 1994). 

This issue was raised during focus group discussions with fieldworkers. Fieldworkers identified that once some households became aware that the study was on hygiene when they signed the  consent form, they would then rearrange their households before fieldworkers came.  This raised the issue of reactivity whereby over reporting of hand washing by respondents was reported by fieldworkers. 
Fieldworkers visited the same households for structured observation and the cross sectional survey. Fieldworkers reported during the focus group discussions that when respondents were asked questions on their hand washing behaviours in the cross sectional survey, they tended to over report compared with what was actually observed during structured observation, for example, hand washing with soap was over reported compared to the observed practice. The concern about reactivity remains a fundamental feature of studies that use direct observation techniques, for example, structured observation; however, few studies have measured reactivity directly. 

The evidence to evaluate this concern is therefore limited as discussed by Harvey et al. The research conducted in Peru by Harvey et al focused on the systematic measurement of reactivity during a malaria prevention study. The study focused on bed net use and malaria risk. In this study, sixty observations were assessed over a nine month period. Observers recorded all events that they perceived to be potentially reactive. In total, 339 reactive episodes were documented using iterative analysis and coding. However, of all the reactive events recorded, only two were identified to be related to the objectives of the study (Harvey, Olortegui et al. 2009). 

The authors concluded that although reactivity is common, it need not bias results, thus, the evidence to evaluate this concern is limited. In addition, of the few studies that have assessed reactivity, the majority of studies have found that it had less impact than intended (Harvey, Olortegui et al. 2009). For example, a study focused on hygiene behaviour in Burkina Faso assessed reactivity. In this study, two hundred households were assessed over two or more consecutive days using observation that lasted 3 hours. 
The main findings of the study were that for certain behaviours, for example, the disposal of a child’s stools in a latrine, which was a frequent behaviour; there was little evidence of reactivity. For behaviours that were uncommon, there was some evidence of reactivity, however, this diminished over time. Unhygienic behaviours were identified to multiple whilst hygienic behaviours decreased 
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	Photograph 1. ICDDR, B – A female washing hands at a tube well


The use of a continuous monitoring approach whereby individuals were observed for a period of five hours provided useful information on hand washing behaviour over that time period. However, the start time of the observation is extremely important when assessing particular behaviours. For example, the assessment of defecation behaviours which is a particularly sensitive behaviour to observe, illustrates the importance of the start time of structured observation by fieldworkers. The observation were noted to have started at 9.00 a.m. and finished at 14.00 hours. However, when the start time of the observation was assessed in greater detail within the structured observation data, it became apparent that there was inconsistency in the start time amongst fieldworkers with some commencing observations later than 9.00 am. Therefore, this raises important questions as to whether structured observations in this context are appropriately and accurately capturing defecation events, as overall the number of defecation events that were observed for female caregivers was very low compared with reports obtained from self reports and other studies (Scott, Lawson et al. 2007). 
In addition, formative research conducted in Kenya for a public private partnership that used structured observation identified that defecation took place as soon as those observed awoke. In this study, observation commenced at 6.00 a.m. (Aunger, Schmidt et al. 2009). The results of defecation related hand washing behaviour are discussed in more depth later. 

For particular types of events such as defecation which is a sensitive and rare behaviour, if observations are started later then such events may be missed. For example, a comparison of observation with a self reported question posed to a female caregiver about whether she had defecated on the day of the survey identified that over 500 female caregivers had defecated on the day of the survey. However, 
 only 58 female caregivers were actually observed to have a defecation event during structured observation. This could be due to several factors; firstly, that the behaviour itself is an issue and people may be sensitive about performing such a practice. Secondly, many women in Bangladesh reportedly defecate very early or very late in the day, particularly when they lack toilets that provide privacy. 
An important point pertaining to the use of one time observations is that even though the observations were conducted over a five hour period in households, this only provided a snapshot of what took place from the morning until the early afternoon. Therefore, structured observation only provides a small snapshot into an individual’s behaviour during the observation period. This may be different from their behaviour generally and at other times of the day. Furthermore, there may be other factors that may influence a household’s hand washing behaviour, for example, household size. A household that has many household members may prepare food at particular times when all household members are available or limit the number of times food is prepared. 
There were a number of methodological and measurement issues that arose from focus group discussions with fieldworkers. Fieldworkers received extensive training on all of the survey instruments. This involved going through the survey instruments on a point by point basis. Fieldworkers were then briefed on what the survey questions meant. For example, the meaning of questions and what constituted hand washing practice. There was also an in-house interview demonstration to help fieldworkers understand the context of the questions; this was essentially a demonstration practice session. The fieldworkers then went to the field to practice administering the survey instruments. This included field testing instruments to ascertain if there were any issues/problems. Each fieldworker tested the instrument in 3 households before the actual survey took place. 

A field test of the structured observation survey instrument identified that hand washing before eating was commonplace on a food plate. This observed practice involved hands being washed directly on the food plate in which the food would be subsequently eaten from.  This category was not previously given as one of the pre-assigned categories in the survey instrument; therefore, it was included after being identified in the field test. A further amendment made was the “not possible to observe” category for hand washing materials. The same field workers visited the structured observation household and cross sectional survey household, some fieldworkers explained that soap use was over reported compared to what they observed during the structured observations.
One very important feature was the observation of multiple household members. There was a general consensus amongst fieldworkers during the focus group discussion that this was problematic at times and led to events being missed. In this case, the focus was then on observing the main female caregiver. In addition, there were occasions where hands were washed, but these were not recorded as a hand washing event as they were an indirect measure, for example, bathing and cleaning.

There was also the issue that some field workers raised that hand washing tended to take place for events where dirt was visible on hands. For example, after handling cow dung or cutting fish whereby an odour was present on hands. For these types of events, hands were washed and soap or ash was used. 
In some households, male fieldworkers faced problems where families were reserved and did not want to be observed by a male fieldworker. A further important issue raised was logistical difficulties in some areas, for example, in some rural areas it was very difficult for field workers to reach certain locations.

Cross sectional survey

Self reported hand washing behaviour results
The use of self reported questions on hand washing behaviour included the use of open-ended, recall and closed-answer questions. The results of these questions in comparison with structured observation identified that there was over-reporting on some issues, particularly hand washing with soap for defecation related behaviours, although food related events were also subject to over-reporting.

For questions that focused on the five event specific critical hand washing exposures, the results demonstrated that over 70% of female caregivers had experienced the three critical food related events either on the day of the survey or the previous day. The results also highlighted and asked a question on the direct use of hands for food related activities particularly for eating and feeding a child specifically whether hands were used for eating purposes and for feeding a young child with hands. 

The general results in comparison with observations were that over 90% of female caregivers reported that they washed hands. However, compared with the results from observed practices where the figures were much lower. This demonstrated that the practice of hand washing was over-reported. Furthermore, washing both hands and the use of soap was also over-reported compared with observed practice as approximately 1% of female caregivers used soap for hand washing before preparing food and before eating; and, approximately 3% before feeding a child. However, the self reported events specific results were that approximately 26% used soap before preparing food and 15% for the two other food related critical times. 

For the two defecation related times, a higher proportion of female caregivers reported that they had last cleaned a child’s bottom on the day of the survey or the previous day and defecated.  The results for this question identified that over 80% of female caregivers reporting that they had experienced these events. For defecation this was of particular interest, as in total, 66 female caregivers were observed to have a defecation event and in total 69 events were observed. In total, 328 events for 305 female caregivers after cleaning a child’s bottom/disposing of a child’s stools were observed. 

Methodological issues 
This discrepancy in reported defecation behaviour with the observed number of events may be due to a number of factors. Firstly, if we focus on the day of the survey, approximately 60% of female caregivers reported that they had last cleaned a child’s bottom of the 995 total females, this equates to 597 female caregivers. However during observation 305 female caregivers were observed to have this event. 

There are some points to note, structured observation and the cross sectional survey components took place at different times, approximately three months apart. This was not included in the cross sectional survey definition. Therefore, there is a discrepancy in the definition. Similarly, with defecation events approximately 57% of female caregivers reported that they experienced an event on the day of the survey. This equates to approximately the same figure of 600 female caregivers. However, only 66 female caregivers were observed to have an event during structured observation if all events are focused on. 
The very low prevalence of observed defecation events compared with self reported practices does however, lead one to question the validity of the structured observation methodology on observing defecation events. The start timing of the observation is crucial as previously discussed, in order to appropriately capture defecation events. 

This discrepancy could be due to the difference in timing of the event whereby the cross sectional survey was conducted later. It could also be due to the cross sectional survey component being conducted at a different time of the day than the structured observation. However, it must be remembered that the structured observation was conducted over a five hour observation period, therefore, this means that it is likely to have encompassed the time that the cross sectional survey started which took approximately two to three hours to complete. 

The prevalence of washing hands in general was high for both self report and observation at 90% or higher. Furthermore, washing both hands was over-reported compared with observed practice by approximately 10%, as approximately 505 of female caregivers were observed to always wash both hands after cleaning a child’s bottom and 54% after defecation compared with approximately 65% reporting for both exposures that that washed both hands after these events. The use of soap was also over-reported compared with observed practice. This was in the region of 2 to 2.5 times compared with observation. For self reported practices approximately 65% of females caregivers reported that they used soap for hand washing for these events, 

However, during structured observation approximately 29% and 38% of female caregivers used soap greater than two thirds of the time to wash hands after cleaning a child’s bottom/disposing of a child’s stools and after defecation. There was also over-reporting for a question compared with observation for a question that focused on soap use activity for defecation events. Although there was also over-reporting for the food related critical times, some of the results for example before feeding a child were in line with observed practice of hand washing with soap at approximately 3%. 

The results for defecation related events suggested that female caregivers may be more inclined to over-report that they hand wash with soap after defecation related events more so than food related critical times. The questions that focused on knowledge of the importance of hand washing particularly after defecation was evident, with 85% of female caregivers reporting that hand washing after this exposure was important. This result was the highest for all of the exposures featured indicating that the level of knowledge was high. One drawback of this question was that it did not directly include the use of soap.

During focus group discussions, there were a number of issues that emerged regarding the particular approaches used to assess hand washing behaviour. The use of recall questions on hand washing posed particular issues. There were particular difficulties for some respondents being unable to appropriately recall events where they hand washed with soap without asking the interviewer for assistance. This was also evident in questions that involved the recall of soap use. A further assessment by fieldworkers was that respondents reported that they washed hands with soap, however, when asked to produce soap during the spot check they were unable to. 

In general, fieldworkers identified that there was over reporting of soap use compared with the spot check on soap availability. In addition, some respondents experienced difficulties understanding the nature and structure of the questions asked. A further important issue raised was that field workers felt that respondents tended to answer questions based on their knowledge rather than practice. 

These results are consistent with results from other studies. For example, over reporting of hygiene practices were identified in a study in Bangladesh. In this study, respondents were significantly more likely to report practising good hygiene in a questionnaire survey compared with practising good hygiene in an observer’s presence (Stanton, Clemens et al. 1987). In addition, studies from Zaire and Brazil identified the same conclusion 
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 For some of the open ended questions, some respondents did not remember or think that particular hand washing events were important to mention, for example after eating. Further observation from field workers was that most respondents did not have spare or separate soap available for hand washing.

The role of privacy arose during focus group discussions. A common theme mentioned and agreed by field workers was privacy. It was felt that some respondents gave inaccurate answers in front of others. Privacy was a major issue particularly due to other people watching the interview. This was an issue that was personally experienced when going to the field. This was due to conditions being hot and at times the interview was conducted outside. This meant that others had the opportunity to watch, and at times, try and participate in the interview. 

Spot check methods results
Spot check methods were used to assess whether a household had a designated location for hand washing after using the toilet and before cooking, eating and feeding a child and the necessary hand washing materials. Spot check observations provided information on the presence or absence of a hand washing location or hand washing materials. Such information acts as a “proxy” marker for hand washing behaviour but does not provide sufficient information on whether hands were actually washed for relevant critical times and who washed hands.  Spot check methods have been identified to be a suitable alternative to structured observation due to some of the difficulties previously discussed (Webb, Stein et al. 2006).

The main findings from the cross sectional survey component that included spot check observations were that the major hand washing locations differed for food and defecation related hand washing. This was illustrated by a question asked to respondents whether the hand washing location before cooking, eating or feeding a child was different to the one used by respondents when they came back from the toilet. The result of this question was that approximately 69% of respondents reported that the place was different to the hand washing location used when coming back from the toilet.

The major reported and observed locations after using the toilet were inside or near the toilet facility, followed by outside the yard and greater than 10 feet from the latrine. For food related hand washing activities, the major hand washing locations were inside or near the kitchen/cooking facility, with approximately 50% of respondents reporting and observed to have this hand washing location. The other major locations were elsewhere in the yard (greater than 3 steps or less than or equal to 10 steps and outside the yard (greater than 10 feet from the latrine). A substantial number of women (17%) were observed and reported to not have a specific place for hand washing for food related events.

The presence of water as observed for the defecation hand washing location was high with three quarters of households having water available at this location. The presence of soap or another hand washing agent at the hand washing location after using the toilet, for example detergent, ash/mud or sand was high. Approximately 80% of households were observed to have a hand washing agent including 55% with soap. 

For the hand washing location used for food related activities, the main hand washing agent observed was soap with 54% of households having soap available, 2% had detergent and 6% had ash available. In terms of the availability of soap by hand washing location, the main locations where soap was observed for the hand washing location used after using the toilet was inside or near the toilet facility, elsewhere in the yard ( >3 steps and < or equal to ten steps) and outside the yard (>10 feet from the  latrine). For the food related hand washing location, 64% of households were observed to have soap inside or near the kitchen/cooking facility and 18% at the place that was described as no specific place.

 There were four main hand washing locations observed including in the kitchen, on a plate/in a pot, at a nearby tube-well and in the yard for food related activities. A comparison of hand washing in the kitchen compared with on a food plate/in a pot showed that a higher percentage of women always washed their hands on a food plate/in a pot compared with always washing hands in the kitchen. This was particularly the case for hand washing before eating or feeding a child compared to the critical time of before preparing food. The results were similar particularly washing hands in the kitchen However, washing hands on a plate or in a pot was not identified during the spot check observation, therefore, structured observation provided useful information on this practice and this may account for the 18% of female caregivers who were observed to not have a specific place for hand washing for food related critical times. 
Although the presence of soap was moderately high at over 50%, results from structured observation demonstrated that the use of soap for the three hand washing related critical times was low at approximately 3% or less. Therefore, this suggests that although soap and other hand washing agents were present, soap was not routinely used particularly for food related events. Therefore, from a policy perspective the emphasis should be to promote the use of soap in the hand washing process.

Furthermore, during the spot check observation the criteria was that soap had to either be at the designated hand washing location or brought to the interviewer within one minute. This means that soap was not necessarily at the hand washing location and had to be fetched by the respondent. This soap could have been used for other purposes other than hand washing, for example, washing clothes or bathing. 
Therefore, the percentage of households with soap may not be a true representation of actual soap use behaviour. A further issue and one of the disadvantages of spot check methods that is similar to structured observation is that this method is also subject to day to day variability and affected by the time when the observation was conducted. For example, if a spot check was performed at lunchtime when food is being prepared, then soap may be present compared with if the observation started earlier.

 The main hand washing location after using the toilet was during structured observation was at a nearby tube-well. This was compared with the main place identified during the spot check was inside or near the toilet facility or in the yard. It was difficult to compare the locations as the terminology and definition given particularly for the spot check were not clear and did not include at a nearby tube-well.

Methodological issues
In terms of the spot check method, fieldworkers reported during the focus groups discussions that they mainly observed body soap and this tended to be used for hand washing and also for washing clothes. A further observation made regarding the spot check observation was that respondents tended to have a designated place for hand washing after defecation but not for food related activities. This is of interest as results from the structured observation indicated that hands tended to be washed on a food plate or at a nearby tube well.  In addition, the inclusion of washing hands on a plate or in a pot was only identified through the field test of the structured observation survey instrument. 
Table 2: Availability of hand washing agents by hand washing location

	
	Soap available (%)

HW* location after using the toilet
	Soap available (%) HW location for food related events
	Ash available (%)

HW location after using the toilet

	
	
	
	

	Inside or near the toilet facility
	35.2
	1.6
	26.7

	Inside/near the kitchen/cooking facility
	12.6
	64.4
	10.9

	Elsewhere in the yard (within 3 steps)
	8.0
	3.8
	6.7

	Elsewhere in the yard (> 3 steps < or equal to 10 steps)
	20.1
	8.9
	23.9

	Outside the yard (> 10 feet from the latrine)
	24.1
	3.2
	32.1

	No specific place
	-
	18.1
	-

	Total (%) 
	100.0
	100.0
	100.0


HW-Hand washing
There was also the issue that some respondents felt embarrassed about the condition of their toilet facility and did not want to show the interviewer. One of the drawbacks of the spot check method was that it does not provide information on the individual of interest and only provides information on a household level that was soap available.  Therefore this method raises questions on the level of measurement that we are interested of interest.

Hand washing demonstrations

Hand washing demonstrations were conducted with female caregivers and children and these individuals were asked to demonstrate how they usually washed their hands after defecation. In this research, the focus was on female caregivers only. In total, 513 female caregivers participated in the hand washing demonstration, approximately 70% used soap for hand washing and 18% used ash or mud. Only 145 washed hands with only water. The duration of rubbing hands with soap ranged from 2 to 59 seconds. For hand drying, the vast majority of female caregivers, 84% dried their hands using their sharir anchal or kamiz, 7% used a dirty cloth, 3% used a clean towel and 6% air dried.  Given that drying hands on clothing was the significant practice and that further investigation of the data illustrates that hands were also dried for other critical times during structured observation, the preferred method of drying from a public health practice would be the use of a clean towel or through air drying.
In general, the hand washing demonstration results compared with those obtained from structured observation identified that a higher percentage of women washed hands with other materials, particularly soap. Overall, soap was used in approximately 4% of structured observation events equating to 141 female caregivers that regularly used soap and only 37 regularly using ash for hand washing for all exposures. 

Therefore this indicated that soap was over-used compared with observed practice, where for food related events over 90% of female caregivers washed their hands with water only.  For hand drying during structured observation, hands were often not dried, dried on clothing or using a sharir anchal compared with the majority of female caregivers in the hand washing demonstration drying their hands on their sharir anchal. However, during the hand washing demonstration, 84% of female caregivers dried their hands using their sharir anchal or kamiz and 7% used a dirty cloth and only a small percentage air dried their hands (6%) with an even lesser percentage using a clean towel (3%).

In conclusion, this research demonstrates that self report hand washing measures are subject to over reporting and should therefore be interpreted with caution. Structured observation provides useful information on directly observed hand washing behaviours and the frequency of behaviours. Spot check methods have the potential to be used in large scale surveys, for example, DHS, but only provide proxy information on hand washing behaviour. The use of a mixed methodology approach is useful in understanding and validating methods to improve the methods and interpretation of measures to assess hand washing behaviour in low income settings.
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Observing hand washing behaviour is difficult and one of the key issues is that it may be subject to reactivity due to the presence of an observer.
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