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Abstract

The purpose of this study was to determine whether sali-
vary cortisol sampling would be a feasible effectiveness 
outcome measure for a community-based RT program 
serving children with disabilities. The program utilized 
in this study provides weekly RT interventions in three 
10-week cycles over an 18-month period for 62 children 
aged 3-21 enrolled in a local public school special edu-
cation program. Salivary cortisol sampling, a biomarker 
for stress response, was collected via bioswab pre/post-
intervention on weeks 1, 6, and 10 of each cycle. In or-
der to determine feasibility, the collection rate, measur-
ability, and comparability of saliva samples were tracked 
over the study period. The first goal of collecting 75% of 
the possible cryovials was not met due to an actual col-
lection rate of 56%. Participant absence was found to be 
responsible for 62% of the uncollected cryovials. How-
ever, of those collected, 95% were measurable and 77% 
were comparable, which met the second prediction of 
achieving measurable samples as a rate of 50% or bet-
ter. Researchers deemed cortisol sampling as feasible as 
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According to the American Psychological Association (APA) and the National 
Institute for Mental Health (NIMH), stress is regarded as any demand placed on a 
person, real or perceived, which requires the individual to adapt and cope (APA, 
2019; NIMH, 2019). When experiencing stress, cortisol, a hormone released from the 
adrenal gland circulates throughout the body; therefore, measuring its fluctuations 
can be utilized as a physiological, quantitative indicator of this psychological function 
(Hufnagel, Chambres, Bertrand, & Dutheil, 2017). In comparison to invasive 
procedures such as blood tests, stress biomarkers such as cortisol are easily investigated 
through saliva collection because they are standardized, non-invasive, and professional 
credentialing is not required for its deployment (Keil, 2012). Moreover, due to the 
nature of childhood interaction patterns, biological instruments that allow researchers 
to assess stress without relying on self or observer-report are especially useful. Indeed, 
in recent years, salivary stress biomarkers have been tested in several populations 
including children with disabilities (Slopen, McLaughlin, & Shonkoff, 2013). 

Recreational therapy (RT), a leisure-based intervention designed to improve well-
being, alleviate disabling conditions, and promote health, has been shown in children 
with neurodevelopmental disorders to improve interpersonal skills and decrease social 
aggression (Eversole et al., 2016; Guest, Balogh, Dogra, & Lloyd, 2017; Shultz, Wozen-
croft, & Cihak, 2017). These improvements are beneficial to the affected child, his/her 
family, teachers, and community (Cho et al., 2017; Eversole et al., 2016). RT interven-
tions shown to be efficacious in improving various aspects of well-being for children 
with austism spectrum disorders (ASD) and developmental disabilities (DD) include 
psychoeducational programs, leisure education (Bennett, Negley, Wells, & Connolly, 
2016), sensory integration (Watling & Hauer, 2015), and water-based activities (Law-
son & Little, 2017). Additionally, while rarely utilized within schools (Hawkins, Cory, 
McGuire, & Allen, 2012), there is foundational evidence that RT interventions, when 
incorporated into the child’s individual education plan (IEP), may help to improve 
school performance as well as overall quality of life (Badia, Orgaz, Verdugo, & Ullán, 
2013; Bennet et al., 2016; Etzel-Wise & Mears, 2004; Kunstler, Thompson, & Croke, 
2013; Waller & Wozencroft, 2010). However, studies utilizing salivary cortisol sam-
pling (SCS) to measure the effectiveness of RT interventions in reducing overall stress 
in children with disabilities are limited. 

Feasibility studies, especially those evaluating complex assessment procedures 
used in novel contexts as done herein, are a fundamental step in the research process 
because they can determine the viability of procedures, inform future projects, and 
provide other researchers with valuable information (Leon, Davis, & Kraemer, 2011; 
Thabane et al., 2010). In order to control for potential procedural errors during sample 
collection and analysis, a feasibility study is necessary prior to using SCS as a program 
outcome measure. Hence, the purpose of this study was to determine the feasibility of 

correcting collection errors, which caused 17% loss of the overall possible sample, will 
allow for an adequate sample size for statistical analysis in future studies.  
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implementing a quantitative methodology, salivary cortisol sampling (SCS), as an effi-
cacy measure for the University Recreational Therapy Program (URTP). The study hy-
pothesized that cortisol collection would prove feasible, as demonstrated by successful 
collection of saliva samples at a rate of 75% or better of the possible samples. Addition-
ally, of those samples actually collected, 50% would be measurable and comparable. 

Literature Review of Salivary Cortisol Sampling 
and RT Intervention

Behavioral and physiological stress reactivity in children with disabilities includ-
ing ASD are greater than that of children without disabilities (Lydon et al., 2015; Spratt 
et al., 2012). Like the children served in the URTP, studies have found that individuals 
with ASD wake in the morning with elevated levels of cortisol and these may remain 
high throughout the day (Fung, 2016; Kidd et al., 2012, Majewska et al., 2014; Ogawa, 
Lee, Yamaguchi, Shibata, & Goto, 2017; Renno, 2014; Simon & Corbett, 2013). Also, 
individuals with ASD contend with social and communication challenges as a result of 
sensory processing difficulties (Hufnagel et al., 2017). This neurological dysregulation 
can result in chronic stress or the feeling of being overwhelmed most of the time (APA, 
2019). It is this experience that can help to perpetuate maladaptive social skills. Chil-
dren with intellectual disabilities and/or ASD are also more likely to have psychological 
disorders and, as a result, engage in self-injurious behavior (Summers et al., 2017), de-
structive behavior, and display aggression toward others (Ruddick, Davies, Bacarese-
Hamilton, & Oliver, 2015). These acting-out behaviors contribute to a chaotic family 
dynamic which in turn may generate consistently elevated levels of stress in children 
with developmental disabilities (Woodman, Maudsley, & Hauser-Cram, 2015). 

Experts agree that maintaining stress at these levels for long durations is detri-
mental not only to emotional health but also physical health as it interrupts the organic 
processes of the body (NIMH, 2019). It negatively impacts fundamental body func-
tions such as sleep, the ability to fight illness, and metabolize food (NIMH, 2019).  Ul-
timately, the culmination of these factors can result in life-threatening disorders such 
as heart disease, high blood pressure, and diabetes (NIMH, 2019). Stress is a significant 
health risk, especially for children with ASD and other related disorders; thus, this is a 
concern for government health agencies. As a result, health providers have been called 
to action to identify and implement evidence-based therapeutic interventions that help 
ameliorate the effects of participant stress (Weitlauf et al., 2014). 

A systematic review of therapeutic interventions listed RT as an intervention 
currently being used to address behavioral problems in children with ASD (Weitlauf et 
al., 2014). Play and interaction interventions showed promise for improving the ability 
for two people to interact with each other visually and through the use of gestures 
(Weitlauf et al., 2014). RT, inclusive of play and interaction interventions, is designed 
to improve well-being, alleviate disabling conditions, and promote health (ATRA, 
n.d.). RT has been shown in children with neurodevelopmental disorders to improve 
interpersonal skills and decrease social aggression (Eversole et al., 2016; Guest, Balogh, 
Dogra, & Lloyd, 2017; Shultz, Wozencroft, & Cihak, 2017). However, in order to draw 
conclusions, the Agency for Healthcare Research & Quality (AHRQ, 2014) makes it 
clear that more scientifically rigorous studies are needed.
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Like many interventions used to manage stress, efficacy measures for RT outcomes 
are predominantly qualitative, and in the case of children with disabilities are often 
assessed by proxy (AHRQ, 2014; Cho et al., 2017). Therefore, recommendations made 
for future research suggest using quantitative methods to improve data reliability and 
validity (AHRQ, 2014). The literature supports the use of SCS as a viable physiologi-
cal quantitative measure of stress response in children with and without disabilities 
engaged in leisure. One study found utilizing play therapy reduced salivary cortisol 
in children with brain tumors (Tsai et al., 2013).Yoo et al. (2015) found a reduction in 
salivary cortisol after utilizing meditation techniques in middle school children with-
out disabilities. Leisure-based activities studied using the SCS methodology include 
physically active leisure (Fekedulegn et al., 2018), meditation (Yoo et al., 2016), guid-
ed imagery (Bonadies, 2009), videogames (Yui, 2014), horticulture-based activities 
(KyungHee, HyeRan, MiOk, SungHye, & HaeJoon, 2006), nature/outdoor-based ac-
tivities (Sung, Woo, Kim, Lim, & Chung, 2012), and canine-based animal therapy, and 
they are associated with positive cortisol outcomes (Viau, Arsenault-Lapierre, Fecteau, 
Champayne, Walker, & Lupien, 2010). Thus, SCS is an appropriate, evidence-based op-
tion as an efficacy measure of RT interventions.

Methods 

Program Background
The URTP utilized in this study was created as a result of a collaboration between a 

public university and a public school special education program in a rural community 
in the Mid-Atlantic region of the United States. It was established over five years ago 
and is the only known program of its kind in the area. This partnership provides RT 
interventions to improve participant health outcomes. 

Macro-level program oversight was provided by the administrator, and the clini-
cal leader was responsible for program coordination among all stakeholders. To justify 
service delivery, RT interventions were written into each client’s IEP as a related ser-
vice, a provision under the Individuals with Disabilities Education Act (IDEA) 2004 
(Hawkins, Cory, McGuire, & Allen, 2012). The URTP met its financial needs through 
collaborative efforts between the local school district and the university. Program and 
study supplies were secured through a healthcare agency grant. The university supplied 
the facilities, equipment, staff, and program oversight. The school staff provided trans-
portation for the children each week, communicated with legal guardians regarding 
program outcomes, and completed documents required for participation. 

Micro-level URTP service delivery was planned for two 10-week cycles per year; 
every child was provided a one-hour individual recreational therapy session each week. 
At times, participants engaged in small group activities as indicated by intervention 
goals. Interventions took place in the pool, a gymnasium, or the RT laboratory. In-
terventions used in the pool focused on calming/relaxation, gross motor activity, so-
cialization/normalization, and swimming skills acquisition. Interventions used in the 
laboratory focused on leisure education, improving executive cognitive functions, im-
proving behavioral control, socialization, and sensory integration. Interventions used 
in the gymnasium focused on sportsmanship, team-building, socialization, and lei-
sure skill building. Under the guidance and supervision of faculty who were Certified 
Therapeutic Recreation Specialists (CTRS), undergraduate RT students planned and 
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implemented interventions. URTP students also documented client progress. Salivary 
sample collection and analysis were made possible through a partnership with a behav-
ioral neuroscientist in the university’s psychology department.

Client Background
There were 33 participants enrolled in the URTP at the time of the study, 28 of 

whom participated in the study over an 18-month period. The participants ranged in 
age from 4 to 21 years, and the majority (61%) were male. Academically, 21% were in 
preschool (aged 3-5 years), 25% in elementary school (aged 6-11 years), 28% in middle 
school (aged 12-14), and 14% in high school (aged 15-21), and 12% were not specified. 

Each child’s diagnosis information was provided by the special education teachers 
and was based on documentation from IEPs and other school documents. The pri-
mary diagnoses included ASD (24%), developmental delay (10%), intellectual disabil-
ity (45%), cerebral palsy (2%), and Down syndrome (8%). Approximately 45% of the 
children met diagnostic criteria for co-occurring conditions, with the most common 
secondary diagnoses being speech impairments (20%) and seizure disorders (10%). 

Informed consent was obtained from all participants’ legal guardians prior to tak-
ing part in the study. Consent for salivary collection and analysis was independent of 
participants’ eligibility to participate in the URTP. The university Institutional Review 
Board (IRB) approved this study. All identifying information was removed prior to 
analysis in order to protect participant confidentiality and control for researcher bias. 
Other than possible benefits of the URTP interventions, participants did not receive 
any compensation for participation nor penalty for opting not to participate.

Salivary Sample Collection Protocol
There were three data collection periods in this study. Within each, participants 

completed a one-hour URTP intervention once a week over the course of a 10-week 
cycle. Data collection occurred immediately before and after RT interventions on 
Week 1, Week 6, and Week10 of each cycle. RT students completed a two-hour train-
ing provided by a behavioral neuroscientist on the SCS method prior to the first day 
of collection. On collection days, RT students worked individually or in small groups 
with participants to facilitate adherence to the collection protocol in order to gener-
ate an adequate sample (the volume of sample recovered is typically in the range of 
100-1000µL). Program leadership provided oversight and assistance as needed in the 
collection process throughout the study.

Figure 1 details the timeframe in which samples were obtained. The initial sam-
ple was collected within 10 minutes of participant arrival and the post-intervention 
sample was collected immediately upon exiting the intervention environment. No eat-
ing, drinking (except water), chewing of gum, or brushing of teeth was allowed in the 
30 minutes before sampling. RT students utilized universal precautions including the 
use of hand sanitizer and non-latex gloves before, between, and after each sampling. 
Gloves were changed after each participant was sampled. Proper sampling protocol in-
volved holding one end of the swab firmly and placing the other end in the participant’s 
mouth. Salivary production was encouraged by showing the participants laminated, 
colored 8.5”x11” photos of candy, donuts, and other treats while discussing them. Each 
cryovial was labeled with the participant alphanumeric code, and after sampling, the 
swab was sealed in a cryovial with the date and time. All cryovials were logged via 
alphanumeric code in a study ledger. Following collection, cryovials were immediately 
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placed in an on-site freezer maintained at -20ºC and later transported to the Behavioral 
Neuroscience research laboratory freezer.

Salivary Sample Approach 
Based on the range of ages and abilities of the participants, there are a variety of 

collection devices that are acceptable including passive drool, hydrocellulose micro 
sponges, and polymer swabs (O’Farrelly & Hennessy, 2013; Putnam et al., 2012). Sal-
ivaBio’s Children’s Swab Method (Salimetrics,® 2019) was used in this study and has 
been identified as an approach that produces valid and reliable results.  In a validation 
study evaluating the integrity of the samples produced across collection methods, the 
swab technique was significantly correlated to the passive drool technique (Salimet-
rics,® 2018). Additionally, the rate at which this SCS technique demonstrated repro-
ducible specificity, or the consistent collection of samples was 97% which exceeded the 
80% industry standard (Salimetrics,® 2018).  The quality psychometric properties of 
the SCS method is credited to the construction and material of the swab (Salimetrics®, 
2019). It is made of a durable polymer that withstands chewing, is 8mm diameter, and 
is 125mm length (Salimetrics,® 2019). In addition to being user friendly, this technique 
offers a safer mode of collection as it eliminates choking hazards. Visual and verbal 
cues are then used to help the participant salivate. Swabs containing the samples are 
then stored in a 17 mm x 100 mm cryovial at -20°C (Salimetrics,® 2019). Upon thawing 
and centrifuging, the saliva is released into the larger tube.

Salivary Sample Analysis
In order to determine the feasibility of SCS, the researchers analyzed the quantity 

and quality of the samples collected. The samples were evaluated using the following 
variables: collected/not collected, comparable/non-comparable, and measurable/non-
measurable. A sample was considered to be successfully collected once the swabbing 
had been executed per the protocol, placed in the cryovial and stored in the freezer. A 
sample was determined to be measurable after it had been properly recorded, thawed, 
centrifuged, and found to provide an adequate volume of saliva with adequate levels of 
cortisol. For the purposes of this study, all samples meeting the volume of saliva criteria 
were considered to be measurable due to low rate of error when comparing saliva vol-
ume to cortisol concentration. A sample was comparable when both pre/post samples 
for the same participant were measurable. A non-comparable sample occurred when 
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Figure 1. Daily RT intervention timeline for salivary cortisol sample collection.
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either the pre or post sample was not viable or not collected. However, a non-compa-
rable sample may still have been measurable if it contained an appropriate volume of 
saliva. Finally, a non-measurable, non-comparable sample was one that did not have 
the appropriate saliva volume nor both pre/post samples. 

Samples were assayed in duplicate using the Salimetrics® High Sensitivity Corti-
sol Enzyme Immunoassay Kit, without modifications to the manufacturer’s protocol. 
Sample test volume was 25 µL of saliva per determination. The assay has a lower limit 
of sensitivity of 0.007 µg/dL, and the standard curve ranged from 0.012 µg/dL to 3.0 
µg/dL. Saliva concentrations were read on a BioTek® plate reader and interpolated us-
ing Gen5™ data reduction software using a 4-parameter non-linear regression curve fit. 
Prior to testing, samples were stored at -20ºC for one to four months.

Analytic strategy. For all quantitative outcome measures, the sample was too 
small, and thus there was not enough statistical power to make determinations about 
the actual effectiveness of the RT intervention. Instead, this study focused on determin-
ing the feasibility of using this approach in RT research. The researchers did, however, 
graph and present statistical analysis of collected, measurable, comparable samples to 
aid in determining feasibility and inform future projects (See Figure 2). Descriptive 
statistics were used to characterize the cohort. Quantitative data analysis was under-
taken using SPSS (v23). SALIVARY CORTISOL FEASIBILITY STUDY 30 
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Figure 2. General patterns of pre/post salivary cortisol levels.

Results
In order to meaningfully report the results of the study, participant and cryovial 

sample attrition will be examined simultaneously. Twenty-eight individuals were en-
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rolled over the 18-month collection period, and some of the same individuals par-
ticipated in all three cycles (Table 1). Of these individuals, 17, 22, and 23 clients, re-
spectively, participated in the three 10-week cycles for a total participant sample of 
62 (Table 1). Variability in the sample size was due to fluctuating student enrollment 
in either the special education program or the public school itself. Participants were 
asked to supply pre/post saliva samples during weeks one, six, and 10 of the three-cycle 
collection period, resulting in a possible sample of 102, 132, and 138 cryovials, re-
spectively. The total overall possible collection of samples was 372 cryovials. Of those, 
208 were actually collected at a rate of 63, 73, and 72, respectively, resulting in 56% of 
samples collected and 44% samples not collected. Although more samples were suc-
cessfully collected than not, the predicted collection rate of 75% or better was not met.

SALIVARY CORTISOL FEASIBILITY STUDY 30 
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Table 1
Collected and Not Collected Cryovial Samples
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Table 1 
Collected and Not Collected Cryovial Samples 
 

      N   Percentages 
Data Collection Point  PA CE NC C  CNC   PA CE NC C CNC 
Cycle 1 

 

Week 1 

Pre 1 6 7 10 17  4% 25% 29% 41% 100% 

Post 1 10 11 6 17  4% 41% 65% 35% 100% 

Week 6 
Pre 2 1 3 14 17  12% 4% 16% 84% 100% 
Post 2 0 2 15 17  12% 0% 12% 88% 100% 

Week 10 
Pre 3 0 3 14 17  18% 0% 18% 82% 100% 
Post 3 10 13 4 17  18% 41% 59% 31% 100% 

M 2 4.5 6.5 10.5 17  11% 19% 33% 56% 100% 
Cycle Total 12 27 39 63 102  12% 26% 38% 62% 100% 

Cycle 2 

 

Week 1 
Pre 4 1 5 17 22  18% 5% 23% 77% 100% 
Post 4 1 5 17 22  18% 5% 23% 77% 100% 

Week 6 
Pre 7 5 12 10 22  32% 23% 55% 45% 100% 
Post 7 8 15 7 22  32% 36% 68% 32% 100% 

Week 10 
Pre 9 3 12 10 22  41% 17% 55% 45% 100% 
Post 9 2 11 11 22  41% 9% 50% 50% 100% 

M 7 3 10 12 22  32% 14% 45% 50% 100% 
Cycle Total 40 20 60 72 132  30% 15% 45% 55% 100% 

Cycle 3 

 

Week 1 
Pre 3 2 5 18 23  13% 9% 22% 78% 100% 
Post 3 3 6 17 23  13% 9% 22% 78% 100% 

Week 6 
Pre 9 6 15 8 23  39% 26% 65% 35% 100% 
Post 9 4 13 10 23  39% 17% 56% 44% 100% 

Week 10 
Pre 13 0 13 10 23  57% 0% 57% 43% 100% 
Post 13 0 13 10 23  57% 0% 57% 43% 100% 

M 8 2.5 11 12 23  35% 52% 87% 52% 100% 
Cycle Total 50 15 65 73 138  38% 20% 58% 42% 100% 

Total Sample 50 62 164 208 372  27% 17% 44% 56% 100% 
Note. Based upon total possible cryovials for all three cycles. PA= patient absence, CE= collection error, NC= non-
collected, C= collected, CNC= collected and non-collected. 

 598	
  599	
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Following an investigation of collection barriers two factors emerged: collection 
error and participant absence as illustrated in Figure 3. Participant absence meant that 
the client did not attend the program on the day of collection. As displayed in Table 
1, participant absence accounted for 102 (62%) of the cryovials not collected, or ap-
proximately 27% of the total possible cryovial sample. Collection error referred to any 
error made in the collection and/or analysis process. Collection errors included clerical 
errors such as labeling or samples not taken at the correct collection point. Collection 
errors were responsible for 62 (38%) of the cryovials not collected, which made up 
approximately 17% of the total possible cryovial sample. After evaluating the logistics 
of sample collection, a number of factors were identified as contributing to collection 
errors and will be addressed in the discussion. To determine feasibility in addition to 
the rate of sample collection, other factors such as measurability and comparability of 
the saliva were examined.

SALIVARY CORTISOL FEASIBILITY STUDY 32 
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Figure 3. Collected/non-collected cortisol samples based on participant absence 
and collection error.

The statistical viability of the salivary data must also be considered for a true as-
sessment of the feasibility of this approach in RT research. In order to determine sta-
tistical significance, the cryovials collected must contain the necessary volume of saliva 
needed for analysis. Thus, the importance of adequate saliva extraction could not be 
overstated. Indeed, the rate at which the participants were able to produce measurable 
samples exceeded the 50% or better prediction. Data detailed in Table 2 and illustrated 
in Figure 3 show 198 or 95% of the actually collected samples were measurable. There-
fore, less than 5% of the samples actually collected were not measurable. Saliva volume 
and cortisol concentration are related; however, they are not the same, adding a layer 
of complexity to determining measurability. Fortunately, the majority of the samples 
containing the proper volume of saliva also met the cortisol concentration threshold 
for analysis, which was consistent with the Salimetrics® psychometric findings. Thus, 
SCS produced both measurable and comparable findings.
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Comparative samples would provide the most rigorous data for future studies; 
however, producing study-eligible cryovials proved to be challenging. Samples were 
considered to be comparable when the participant produced measurable cryovials both 
before and after a single data collection point (Table 3). With 64 missed opportunities 
in the overall possible sample and another 48 measurable but not comparable, more 
than 56% of the possible cryovials were non-comparable. However, approximately 77% 
of the collected samples were comparable. It is important to bear in mind that in order 
to evaluate the comparability of cryovials the “not collected” samples (n = 164) were 
not included in this table. The actual amount of measurable and comparable cryovials 
is encouraging as it is evidence that the swabbing process was executed well. On the 
other hand, the low overall collection rate points to logistical errors in the processing 
and labeling of the cryovials. Table 3 displays a breakdown of comparative and non-
comparative samples based upon those actually collected. 
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Table 2 
Measurable and Non-measurable Cryovials 
 
   N  Percentages 

Data Collection Point Measurable 
Non-

Measurable 

Cryovials 
Collected 
Weekly  Measurable 

Non-
Measurable 

Cryovials 
Collected 
Weekly 

Cycle 1 

 
Week 1 Pre 8 2 10  80% 20% 100% 

  Post 5 1 6  83% 17% 100% 

 
Week 6 Pre 14 0 14  100% 0% 100% 

  Post 15 0 15  100% 0% 100% 

 
Week 10 Pre 12 2 14  86% 14% 100% 

  Post 4 0 4  100% 0% 100% 
M 9.7 1.67 10.5  93% 17% 100% 

Cycle Total 58 5 63     
Cycle 2 

 Week 1 Pre 18 0 18  100% 0% 100% 

  Post 17 0 17  100% 0% 100% 

 Week 6 Pre 9 1 10  90% 10% 100% 

  Post 6 1 7  83% 17% 100% 

 Week 10 Pre 8 2 10  80% 20% 100% 

  Post 9 2 11  82% 18% 100% 
M 11.2 1 12.2  89% 11% 100% 

Cycle Total 67 6 73     

Cycle 3 

 
Week 1 Pre 18 0 18  100% 0% 100% 

  Post 17 0 17  100% 0% 100% 

 
Week 6 Pre 8 0 8  100% 0% 100% 

  Post 10 0 10  100% 0% 100% 

 
Week 10 Pre 10 0 10  100% 0% 100% 

  Post 10 0 10  100% 0% 100% 
M 12 0 12  100% 0% 100% 

Cycle Total   73 0 73     
Overall Collected  198 10 208  95% 5% 100% 

Overall Possible 198 10 372  53% 3% 56% 
Note. Breakdown of measurable and non-measurable cryovials based upon those actually collected. The overall 
total breakdowns at the bottom of the table are based upon actual and possible collected cryovials, 

 604	
  605	

Table 2
Measurable and Non-Measurable Cryovials
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Implications for Practice
Preliminary research suggests that providing RT interventions may be an effective 

and feasible way to help youth develop stress management skills (Weitlauf et al., 2014). 
Hesselmark, Plenty, and Bejerot (2014) identified RT interventions as efficacious in 
reducing anxiety (as cited in Weitlauf et al., 2014). While the findings of Hesselmark 
et al. (2014) spur hope for RT as an intervention for improving the quality of life for 
children with ASD, most studies lack objective and quantitative data based upon bio-
logical markers like cortisol. This has prevented researchers from making any distinct 
conclusions about its efficacy. Subsequently, the goal of this uncontrolled study was to 
examine whether it was feasible to use salivary cortisol as an outcome measure of a 10-
week RT program. It was predicted that samples would be collected at a rate of 75% or 
better and, of those samples, at least 50% would be measurable. Evaluation of feasibil-
ity involved the investigation of the collection rate, measurability, and comparability 

Table 3
Comparative Cryovial Samples
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Table 3 
Comparative Cryovial Samples 
 

 N  Percentages 
Data 
Collection 
Point Comparative 

Non-
Comparative 

Total 
Collected  Comparative 

Non-
Comparative 

Total 
Collected 

Cycle 1 
Week 1   6 10 16  38% 62% 100% 
Week 6 26   3 29  90% 10% 100% 

Week 10   6 12 18  38% 62% 100% 
M 13   9   55% 45% 100% 

Cycle 
Total 38 25 63     

Cycle 2 
Week 1 34   0 34  77% 23% 100% 
Week 6 10   7 17  23% 77% 100% 

Week 10 18   3 21  41% 59% 100% 
M 21   3   47% 53%  

Cycle 
Total 62 10 72     

Cycle 3 
Week 1 26   8 34  76% 14% 100% 
Week 6 14   4 18  78% 22% 100% 

Week 10 20   0 20  100%   0% 100% 
M 20   4   85% 12%  

Cycle 
Total 60 12 72  82% 18% 100% 

Overall 
Collected 160 48 208  77% 23% 100% 

Overall 
Possible 160 48 372  43% 13% 56% 

Note. Breakdown of comparative and non-comparative samples based upon those actually collected. 
Possible versus actual overall comparative is listed at the bottom of the table. 

 606	
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of the samples. Despite failing to meet the first prediction due to a 56% return rate on 
collected samples, overall it is important to note that those samples were of high caliber 
and that the quantity of quality data improved with each subsequent cycle. 

While collection rates remained relatively static throughout the 3-cycles, averag-
ing approximately 50% in each cycle, both measurability and comparability exceeded 
the researchers’ prediction as they progressively improved. By the third cycle, 100% 
of the cryovials collected were measurable. Likewise, comparability improved by 30% 
between cycles one and three. Despite not meeting the predicted goal for comparability 
and measurability, these improvements are key in determining the feasibility of using 
SCS, as during the passive drool pilot, collecting viable samples was nearly impossible 
with this population. Gains in measurability and comparability are credited to the in-
creased competence of those who implemented the sample collection protocol and to 
using verbal and visual prompts of favorite foods to help participants salivate which 
ensured adequate saliva volume. These advancements were made possible through the 
involvement of a dedicated research assistant. Despite these marked improvements, the 
low collection rates cannot be ignored.

After further investigation, two factors causing the fixed collection rate were iden-
tified as participant absences and collection errors. Of the samples not collected, ap-
proximately a quarter were the result of collection errors predominantly occurring in 
the labeling process. It is also notable that the number of collection errors reduced from 
27 in the first cycle to 15 in the last cycle (Table 1), again suggesting that the research 
assistant helped to improve competence in implementing the collection protocol. 

On the other hand, participant absence was largely responsible for the reduced 
sample collection. The data reflect a 24% jump in the occurrence of participant absence 
when comparing the first and last cycles. This was not surprising considering reports in 
the literature that children with disabilities experience school absences at a greater rate 
than those without disabilities due to a greater occurrence of medical appointments 
or procedures (NCEO, 2018). Absences are disruptive to activities of daily living and 
negatively impact quality of life. Additionally, unlike collection errors, it is more dif-
ficult to mitigate participant absence especially in a rural area. Program leaders have 
discussed opportunities for community outreach such as RT in-home visits as a rem-
edy. However, in order to operationalize an in-home program, positive effectiveness 
outcomes are essential in procurement of necessary resources.

One encouraging yet unexpected finding was the general pattern of pre/post sali-
vary cortisol levels shown in Figure 2. This pattern provides limited support for feasi-
bility, suggesting that salivary cortisol could be sensitive to RT intervention. Cortisol 
appears to be reduced by the end of the sessions, and in two of the three cycles, a 
gradual decline in cortisol overall appears as well. It is also notable that cortisol appears 
to spike in between cycles, indicating an increase in stress during program intermis-
sions. However, no conclusions can be drawn about whether the intervention actually 
produced change, if the intervention was efficacious, or if this assessment method was 
actually sensitive to change because of the small and variable sample size. While the 
possibilities of these results are exciting for both stakeholders and the field of therapeu-
tic recreation (TR), they simply indicate that RT intervention and SCS hold promise 
and are worthy of future study.

The findings here and in combination with other recent studies suggest that sali-
vary cortisol may be successfully utilized as an outcome measure with children with 
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disabilities (Fung, 2016; Kidd et al., 2012; Majewska et al., 2014; Ogawa et al., 2017; 
Renno, 2014; Simon & Corbett, 2013) or when incorporating leisure as an interven-
tion (Bonadies, 2009; Fekedulgen et al., 2018; KyungHee et al., 2006; Sung et al., 2012; 
Yoo et al., 2016). This justifies the need to proceed in future research with a controlled 
study. Such a study could be beneficial not only to URTP stakeholders including the 
practical application skills for undergraduate TR students, and improved health out-
comes for participants, but also for the field of TR. Outcome measures of this nature 
could be a springboard not only in producing evidence-based practice research, but 
also in making advancements towards reimbursement for services. Despite indications 
that salivary cortisol is a feasible assessment method in general, there is still much 
needed improvement in the collection of consistent, comparable, measurable salivary 
data. 

Limitations and Recommendations
As is typical of feasibility studies, several opportunities for improvement emerged. 

First, the passive drool technique was not tolerated in this population, thus the SCS 
collection method was used. Passive drool, considered to be the gold standard for sa-
liva collection, was used in a pilot cycle prior to the start of the study. This technique, 
which requires the participant to allow their saliva to pool in the mouth and then drib-
ble it into a collection tube, is ideal for surveying a wide range of biomarkers. However, 
in the initial test, only three out of 12 participants were able to produce a usable sample 
by this technique, and only one was able to produce a comparable sample. Even after 
utilizing several strategies to help the participants salivate, they were unable to produce 
the quantity of saliva needed in an appropriate collection window. As a result, the study 
was postponed in order to determine an alternate vehicle for saliva and to redesign 
collection protocols. Passive drool collection would allow researchers to assess other 
biomarkers of stress such as alpha amylase (DeCaro, 2008) and resilience, such as de-
hydroepiandrosterone (DHEA). These analyses are not recommended according to the 
manufacturer of the SCS method; however, they may be possible in the future as SCS 
technology advances (Gallagher, Leitch, Massey, McAllister-Williams, & Young, 2006).

The second, and most paramount challenge to the study, was the missing or incon-
clusive SCS samples. Although this method appears feasible, improvements are needed 
to ensure higher rates of successful collection. The present pattern would lead to di-
minished statistical power for using salivary cortisol as a measure of efficacy. In par-
ticular, the failure to repeat samples on a given day for consistent comparative analyses 
remained a challenge throughout the testing period. There were several reasons for 
this, including (a) mislabeling of samples, (b) missing either a “pre” or “post” sample, 
(c) the logistics of sampling participants who were spread over multiple intervention 
areas, or (d) study participants being absent on a collection day. Of the samples actually 
collected, approximately 40% of the data were missing on any given data point (Table 
1).  

In order to address these issues with data collection, several improvements in 
the process have been made. First, introducing a trained and dedicated research as-
sistant to the sample collection may improve this outcome. The URTP leadership were 
primarily responsible for overseeing and teaching RT students making it difficult to 
devote the attention necessary to thoroughly execute collection protocols. Secondly, 
while undergraduate students were trained on collection procedures, they were new 
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and inexperienced in this process. In order to provide real-time training and meticu-
lously oversee the collection protocol, it was determined that a dedicated research as-
sistant was a necessity.   

As the study unfolded, RT students and faculty identified several recommenda-
tions for encouraging saliva production and addressing common barriers to collec-
tion. These strategies have resulted in the creation of pictograms and verbal prompts 
that have been incorporated into the training protocol. For example, many participants 
were taking pharmacological agents that may have reduced salivary production. Imag-
ined food may not have provided enough salivary incentive and could have impacted 
cortisol levels as this is a psychological behavior. In order to facilitate salivary produc-
tion, a future study may utilize facilitating agents such as dredging the collection swab 
in sugar-free Kool-Aid powder (Gordon, Peloso, Auker, & Dozier, 2005) or other simi-
lar salivation agents (Peres et al., 2015). With the amelioration plan in place, a greater 
return of comparable samples in future cycles would be anticipated which, in turn, 
would result in larger sample sizes. 

Communication. An important component of feasibility studies is evaluating 
study procedures, including those related to communication among study personnel 
and with multiple stakeholders (Thabane et al., 2010). In URTP the special education 
teachers liaised all parent-provider communication resulting in no direct contact be-
tween parents and program personnel. This lack of direct communication left oppor-
tunity for miscommunication and/or missing participant information between parents 
and providers. This was a barrier to ensuring accurate demographic data. It took sev-
eral weeks and reoccurring communication with stakeholders to obtain all the correct 
information. Limited access to parents, filtered through the school system, made it 
difficult to receive information in a timely manner.

For future trials, improved communication between all parties should be a focus. 
Diagnoses are documented by the URTP staff only through shared IEPs (Fiedler & 
Knightly, 1986). Teachers and parents occasionally shared updated diagnoses by word 
of mouth. Another problematic diagnostic feature was that participants were often di-
agnosed with “developmental delays” and/or “intellectual delays” which seemed to be 
used as catch-all diagnoses. One explanation for this may be that the primary role of 
the school was to educate, therefore medical terminology such as diagnosis may not 
carry as much meaning and the diagnoses may not have been well known (Rodríguez, 
Saldana, & Moreno, 2012). It would be helpful to have access to each participant’s most 
recent psychological and learning evaluations. One recommendation for mitigating 
this lapse in communication is to initiate direct parent/guardian-provider interface.

Conclusion
This study examined the feasibility of utilizing salivary cortisol as an effectiveness 

measure for RT interventions performed as part of a university-public school collabo-
ration with children and adolescents with ASD and other developmental disorders and 
disabilities. Results reflected great potential for using the SCS methodology to collect 
saliva resulting in measurable and comparable concentrations of cortisol. The results 
suggested that, especially with refinements to data collection procedures, salivary cor-
tisol is a feasible efficacy assessment. However, when the efficacy study is launched, 
variability within the sample must be controlled and the actual sample size increased. 
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Ultimately, the feasibility of utilizing SCS as an effectiveness measure for the URTP was 
upheld by the findings of this study. 
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