A comparison of saliva collection methods with preschool children: The perspectives of children, parents, and childcare practitioners

Christine O’Farrelly BA1 and Eilis Hennessy, BA, PhD1
1School of Psychology, University College Dublin, Ireland.

Corresponding Author: Christine O’Farrelly, School of Psychology, University College Dublin, Newman Building, Belfield, Dublin 4, IRELAND. 
E-mail: christineof@gmail.com

Phone: 00 353 1 7168147

Acknowledgements: The authors would like to thank all of the participants who shared their perspectives. The authors gratefully acknowledge funding from the Department of Children and Youth Affairs. 

The authors presented these results at the 40th Annual Psychological Society of Ireland Conference, November 2010, Athlone, Ireland.

Abstract

Saliva offers developmental researchers and pediatric clinicians significant opportunities to measure numerous biological markers. However, many preschool-aged children refuse to participate in saliva collection. Identifying collection methods known to be acceptable to participants may help in maximizing participation. To this end, this study aimed to determine the relative acceptability of three different collection methods (passive drool, hydrocellulose microsponges, and polymer swabs) to children and their caregivers. Interviews were carried out with 15 preschool children (age range 32-66 months, M = 43.65, SD = 8.45), their parents, and childcare practitioners. Although children reported no overall preference for a specific method, parents and practitioners selected hydrocellulose microsponges most often as their preferred method.

Introduction
Saliva collection is believed to offer researchers and clinicians a quick, inexpensive, and noninvasive means of measuring numerous biological markers of health (such as stress levels and immune function). This has attracted researchers looking to integrate biological and behavioral models of development (Granger & Kivlighan, 2003). Similarly, although saliva is not always a viable substitute to serum, several authors have highlighted its promise in some areas of therapeutic drug monitoring and as a diagnostic sample (Gorodischer, Burtin, Verjee, Hwang & Koren, 1997; Pfaffe, Cooper-White, Beyerlein, Kostner, & Punyadeera, 2011). Saliva is especially attractive to those working with children because it is a relatively benign alternative to venous blood sampling (Keiss & Pfaeffle, 2007). However, a significant challenge to saliva collection with preschool participants (2-5 years) is that young children often refuse to participate (Kaitz, Sabato, Shalev, Ebstein, & Mankuta, 2012). 
As well as reducing the amount of saliva collected, children’s resistance may also signal that they are distressed, a response that is likely to interfere with biomarkers of stress (Gunnar & White, 2001). Recent evidence appears to support this concern showing that children who resist, but do not outright refuse, to participate have higher cortisol levels than peers (Kaitz et al., 2012). One suggestion for maximizing participation is to employ collection methods known to be acceptable to participants based on their expressed views (Strazdins et al., 2005). From this perspective young children are uniquely positioned to offer information about their preferences. It is also important that methods are acceptable to parents and other caregivers. Besides being gatekeepers, parents and childcare practitioners in particular, are increasingly being recruited to collect saliva in the field. 
Purpose
This study aimed to compare three saliva collection methods in terms of their acceptability to children, parents, and childcare practitioners. The three methods compared were (1) Sorbettes or hydrocellulose microsponges (BD Visispear™ eye sponge distributed by Salimetrics); (2) Salimetrics Children’s Swabs (SCS; a cylindrical polymer swab measuring 8mm x 125mm, Salimetrics) and (3) passive drool using drinking straws or funnels.  
Method

Sample

 A convenience sample of 17 (9 males) preschool-aged children (2-5 years) was recruited from two childcare services. The age range was 32-66 months (M = 43.65, SD = 8.45). Fifteen parents participated in home sampling: nine parents (8 mothers) participated in interviews. Two female practitioners collected saliva samples with the help of the first author in each center: two practitioners participated in interviews. Fifteen children participated in interviews. The institution’s ethics committee approved the study’s protocol. Children’s assent was sought for all research activities. 

Materials and Procedures

A play-based collection method, involving a storybook and puppet (“Rocco the Astronaut”) designed by the authors for this study, was employed. Samples were collected in both childcare and home settings using each of the following collection methods, Sorbettes, SCS, and passive drool using a straw (n=9) or funnel (n=8). 

Saliva collection
Children mouthed two Sorbettes under their tongue for 90 seconds; saturated Sorbettes were placed in conical tubes. Children mouthed the SCS under their tongue for 90 seconds; saturated SCSs were cut at the wet/dry section and the saturated end was placed in conical tubes. With passive drool children tilted their head forward and drooled either through straws or funnels into cryovials. 

Children’s Interviews: The first author carried out semi-structured participatory interviews with children in six pairs and one trio in childcare centers. Interviews included use of a large puppet, hypothetical peer, smiley-face rating scale, and drawing activities to facilitate the children’s participation. 
Parent and Practitioner Interviews: The first author carried out short semi-structured telephone interviews with parents and face-to-face interviews with practitioners. Both were asked their preferred method and to rate the methods’ perceived ease of use and safety (e.g. How easy was [the method] to carry out?). The score range was one to four with four being the most favorable and one being the least favorable response. Scores of three and over indicated a positive rating. 
Interview Analysis: Digitally recorded interviews were transcribed verbatim and analyzed using the principles of thematic analysis (Braun & Clarke, 2006) with a specific focus on the methods’ perceived advantages and disadvantages. 

Results

Method Acceptability and Preference 
All methods were generally perceived as safe and easy to use, apart from the straw, which was rated on average as “not easy to use” (see Table 1). Ten of the eleven adults indicated their preferred method with 70% choosing Sorbettes, 10% choosing the SCS, and 20% choosing Sorbettes and the SCS. Children selected each method for use with a hypothetical peer equally often. 
Table 1
Perceived Acceptability of Saliva Collection Methods 

	Method
	n
	Perceived Safety

	

	Ease of Use

	
	
	M
	SD
	
	M
	SD

	Sorbette
	9
	3.33
	0.50
	
	3.67
	0.50

	SCS
	8
	3.50
	0.53
	
	3.75
	0.46

	Passive Straw
	5
	3.40
	0.55
	
	2.20
	0.45

	Passive Funnel
	3
	3.33
	1.15
	
	3.00
	1.00


Note. Score range 1 to 4. Scores greater than 3 indicate favorable ratings. 

Note. Score range 1 to 4. Scores greater than 3 indicate favorable ratings. 

Advantages and Disadvantages
Sorbettes were described as straightforward: “I didn’t have to do anything”(Parent). Their small size was described as easy to introduce into children’s mouths. Change in appearance was reported as helpful for adults and appealing for children: “they could see that something had happened” (Practitioner). Parents and one child described their appearance as attractive: “I like purple on magic sticks” (Child). 
Although for one parent the SCS was “the simplest one”, several reported some confusion “I wasn’t really sure did he get enough, and then did I cut it too short? Did I leave it too long?” Adults noted that it was difficult to tell whether it had worked: “I couldn’t really tell if it was wet or dry” (Parent). Parents described its soft texture and children referred to it as “really soft” and pliable: “it was easy, I was biting it”. One practitioner commented that its size “was more of an obstacle” than Sorbettes. 
Adults described the straw as inconvenient, ineffective: “we lost a lot of saliva. It wasn’t as effective” (Parent), and time consuming. Several adults commented that it was difficult for children to “get” and for parents to explain: “I couldn’t explain to her that she had to kind of spit it down” (Parent). Two parents noted negative consequences of this difficulty with one child becoming “bored”, and another becoming “a bit kind of upset”. 

For one parent the funnel was “fun” but another noted that her child “couldn’t get the spit out”. One practitioner noted that it could be “time consuming”. Two children reported being unable to complete this method: “I don’t really have any today…I think I ran out of fuel”. One child described it as the “goodest way” because it was easier and more comfortable:  “that was easy, so you don’t have to…put it in your mouth just like them [Sorbettes and the SCS], they tickle”. 
Discussion

Overall we found that adults preferred collecting saliva with Sorbettes while children recommended each method equally often. Methods were similarly acceptable to adults in terms of their safety and ease of use, with the exception of the straw. These results are surprising as we anticipated that participants would perceive the SCS most favorably being the only method specifically designed for children. 
Considering participants’ descriptions of the methods’ advantages and disadvantages helps elucidate their preferences. Adults’ reports of the straw were distinctly negative. Interestingly, children said little about this method, perhaps indicating a low or neutral appeal. Comparatively, adults described funnels more positively. However, funnels were not uniformly effective and this was the only method that children reported being unable to perform. This is consistent with reports documenting younger children’s confusion with this technique (Azevedo Neto et al., 1995). Lastly, adults’ accounts of the SCS as confusing and Sorbettes as straightforward may explain why Sorbettes were preferred more frequently. Specifically, participants’ references to Sorbettes’ appearance may account partly for their appeal. This corresponds with observations that their change in appearance may be helpful to those unused to saliva collection (de Weerth, Jansen, Vos, Maitimu & Lentjes, 2007). 

The study’s findings should be considered with respect to its limitations, most notably its small convenience sample. This healthy sample limits the findings’ applicability to hospitalized children. Even so, this study offers useful information for researchers and clinicians alike. Specifically, the negative reports of the straw lend support to suggestions that this method has limited value with young children (Granger et al., 2007). Similarly, difficulties with the funnel question its suitability with younger populations. Conversely, the descriptions of Sorbettes as straightforward are encouraging, as parents can be put off by protocols perceived as time consuming (Waynforth, 2007). Nonetheless, reported difficulties with the SCS should not be interpreted too negatively. When compared to Sorbettes, we believe the SCS may offer greater room for improvement, as its longer length and pliable material offer attractive safety advantages. In fact, recent revisions by the manufacturer, removing the need to cut the SCS, are likely to reduce confusion and minimize the risk of cross-contamination between samples. Moreover, the recent introduction of the Salimetrics Infant Swab, which has a smaller diameter than the SCS, may also be suitable with preschool-aged populations. Overall, the findings underscore the case for piloting methods with specific groups of children (Granger at al., 2007). 

Saliva offers significant opportunities for developmental researchers and impressive promise as a tool for pediatric clinicians. However, methodological issues continue to obstruct its potential in transforming how we understand and care for children. Drawing on participants’ perspectives offers insight into potential ethical and practical improvements. Acting on these views is likely to enhance participation and cooperation in research and clinical contexts.
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