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Abstract 

Aim  

Relaxation and guided imagery is a distraction technique known to reduce discomfort during 

paediatric medical procedures. We examined whether its use decreased the stress 

experienced by 11 to 12-year-old girls receiving the human papilloma virus vaccination, as 

well as the intensity and unpleasantness of any pain. 

Method  

A randomised crossover trial was conducted with 37 girls. During the first vaccination, each 

girl was randomised to receive either relaxation and guided imagery or standard care. They 

then received the other form of care during the second vaccination. Salivary cortisol was 

measured before each vaccination and 30 minutes after it was administered. The girls 

reported pain intensity and pain unpleasantness before and directly after each vaccination 

and stress after each vaccination.  

Results  

On a group level, relaxation and guided imagery did not decrease cortisol levels, self-

reported stress, pain intensity and pain unpleasantness. Salivary cortisol levels decreased 

significantly in both groups during the second vaccination.  

Conclusion  

Relaxation and guided imagery did not prove beneficial during the vaccination of 11 to 12-

year-old girls and is not recommended as a regular nursing intervention. However, further 

research is needed into effective techniques to help children who experience pain 

unpleasantness in connection with needle procedures. 

 

Key notes 

 Relaxation and guided imagery is a distraction technique known to reduce discomfort 

during paediatric medical procedures.  



 3 

 We found that its use did not decrease the stress experienced by a group of 11 to 12-

year-old girls receiving the human papilloma virus vaccination, as well as the intensity 

and unpleasantness of any pain. 

 However, further research is needed into effective techniques to help children who 

experience pain unpleasantness with needle procedures. 

 

BACKGROUND 

Providing young girls with the human papilloma virus (HPV) vaccination before their first 

sexual contact is expected to prevent cervical cancer and deaths among women all over the 

world (1). This initiative should draw public attention to the benefits of vaccination 

programmes, but the reality is quite the opposite. In general, the negative aspects of 

vaccination programmes receive much more publicity than the positive aspects and this may 

influence whether children and their parents decide whether to go ahead with vaccinations 

(2).  

 

The three HPV vaccinations have been included in the Swedish childhood vaccination 

programme since 2010 and are part of the school health programme for 12-year-old girls. It 

has been reported that the majority (82%) of Swedish girls born in 2001 have received at 

least one dose of the HPV vaccine (3). In Denmark, compliance has been reported to be 

80%, 75%, and 62%, respectively, for the three HPV vaccinations (4). Vaccinations are often 

associated with pain and distress by children and were found to be one of the reasons why 

they avoid vaccinations (5). Exposure to an acute stressor is typically followed by a release 

of the stress hormone cortisol. An acute stressor may be a direct threat to homeostasis, such 

as pain or a drop in blood pressure, or a more complex threat involving higher limbic levels, 

such as unpleasantness or fear.  
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 Salivary cortisol has become a major biomarker of stress among adults and children (6) and 

measuring this instead of plasma is valuable and feasible when studying stress reactivity in 

children, as saliva collection is considered to be painless (7).  

 

Several coping strategies are known to limit children’s pain experiences in connection with 

vaccinations and these minimise suffering and the development of pain memories (8).  

 A child´s ability to cope with emotions in relation to a vaccination can be explained by their 

individual ability to use coping strategies (9), such as the solutions that are available in 

school healthcare. For example, studies have demonstrated that distraction is a coping 

strategy that relieves needle-related pain (10, 11) and anxiety (11) and that children of school 

age prefer distraction techniques that give them control of their situation (12).  

 

Uman et al (10) concluded that combining distraction and cognitive behavioural techniques 

was effective in decreasing anxiety and preventing negative pain experiences during needle-

related procedures in children. Guided imagery is a distraction technique known to reduce 

discomfort during medical procedures, particularly in child healthcare, and it is recommended 

for children from seven-years-of-age (13).  

 Guided imagery is often combined with relaxation and this combination has been shown to 

reduce children’s pain and anxiety during venipuncture (14). During relaxation and guided 

imagery, the child is encouraged to imagine something positive and is asked detailed 

questions to encourage them to engage in the fantasy (15).  

 

Relaxation and guided imagery has recently been evaluated in a school-based screening 

study involving venipuncture. However, as whole school classes were matched, the study 

design may have influenced the result. A difference in pain unpleasantness between the 

school classes was shown, supporting a randomised design in further studies (15). The aim 

of this study was to evaluate whether relaxation and guided imagery had the potential to 
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reduce stress, pain intensity and pain unpleasantness in 11 to 12-year-old girls during HPV 

vaccinations.  

 

METHOD 

Study design 

A randomised crossover trial was conducted, in which the same group of participants were 

given interventions of interest in sequence. Accordingly, the girls were randomised to receive 

either relaxation and guided imagery or standard care during the first vaccination and the 

other form of care during the second vaccination (16). 

 

Participants 

A total of 40 girls aged 11 to 12 years from three different schools in Western Sweden were 

asked to take part in the study when they received their three HPV vaccinations, which are 

part of the Swedish vaccination programme for girls. Of these, 37 agreed to participate in the 

study and three refused for unknown reasons (Figure 1). All the girls were fluent in the 

Swedish language. In this study, 31 of 37 girls reported that they expected the vaccination to 

be painful approximately two weeks before the first vaccination and, of these, nearly half 

(14/31, 45%) reported anticipated pain unpleasantness on a Facial Affective Scale (FAS), 

with a score of ≥ 0.75. However, this also showed that many girls (13/31, 42%) did not 

anticipate pain unpleasantness from the vaccinations, with a FAS score of ≤ 0.47 (17).  

 

Salivary Cortisol 

Saliva was collected at baseline, before each vaccination, and 30 minutes after it took place 

to measure the response to the vaccination (18), using Salimetrics oral polymer swabs and 

tubes. Saliva samples were consecutively mailed to the laboratory at Linköping University 

Hospital, where they were centrifuged and stored at -20◦C. The samples were analysed using 

a commercial enzyme immunoassay method (Salivary Cortisol Enzyme Immunoassay Kit, 

Salimetrics LLC, Pa, USA).  
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Instruments 

Stress 

The Verbal Rating Scale for Stress (VRSS) reports recent experience of stress, using a scale 

that ranges from zero for I did not feel any stress at all to five for I felt the worst stress I can 

think of. The girls reported their VRSS scores immediately after the procedure, reflecting 

their stress during the procedure (19).                           

 

Pain intensity 

The Coloured Analogue Scale (CAS) is a self-reported scale that assesses a child´s pain 

intensity, ranging from zero for no pain to ten for the worst possible pain. This scale is designed 

to provide gradations in colour, area and length, reflecting different values of pain intensity (20). 

Pain intensity was reported on two occasions during each vaccination, in conjunction with the 

girls’ arrival at the school nurses’ offices and then during the procedure. The latter was reported 

directly after the vaccination.  

 

Pain unpleasantness 

The Facial Affective Scale (FAS) is a self-reported scale with nine faces that assess a child´s 

pain unpleasantness, ranging from 0.04 for the happiest feeling possible to 0.97 for the 

saddest feeling possible (20). Pain unpleasantness was reported on two occasions during 

each vaccination: when the girls arrived at the school nurses’ offices, and directly after the 

vaccination. 

 

Intervention 

The four nurses who conducted the relaxation and guided imagery in this study received 

specific training about how it should be performed. The training lasted for half a day and 

combined theory and exercises. The technique, as described by Whitaker (14), involved 

combining progressive muscle relaxation and imagery. It was important that the intervention 
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was as identical as possible for all the girls who participated in this study. The researcher 

(SN) met with the school nurses who were providing the guided imagery after each data 

collection session and confirmed that the intervention was performed in line with the protocol. 

In this study, the girls were encouraged to progressively relax their muscles and think about 

something positive. The nurse encouraged them to engage in the fantasy by asking detailed 

questions about it.  

 

Data collection 

Data were collected between September 2012 and September 2013. The girls were 

consecutively invited and, if they accepted, they received a study number and were 

randomised to either relaxation and guided imagery or standard care when they underwent 

their first vaccination (Figure 1) using a computer programme (http://www.randomizer.org), 

Standard care was performed according to the regulations, with two school health nurses 

present. The nurses were instructed to talk as they normally do to children during 

vaccinations without any systematic relaxation or other non-pharmacological or 

pharmacological intervention. During the second vaccination, the girls received the other 

form of care from the one they received during the first vaccination. Saliva was collected 

before each vaccination and the girls were assessed using the CAS and FAS tools. After the 

vaccinations, the girls completed the VRSS, CAS and FAS tools to assess stress, pain 

intensity and pain unpleasantness during each vaccination. A second saliva sample was 

collected 30 minutes after they received the HPV immunisation.   

 

Data analysis 

The statistics were calculated using IBM SPSS Statistics for Windows, version 22. Statistical 

significance was considered if p<0.05. The CAS and the FAS tools had been validated in 

earlier studies using parametric statistics (20), which led to the selection of parametric 

statistics in this study. Log10 transformed cortisol values were used in the statistical analyses 

as the raw cortisol values were not normally distributed. The sample size was based on 
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previous studies where the study populations demonstrated statistically significant results for 

salivary cortisol reactivity in conjunction with procedural pain (18, 21). However, our study 

was further strengthened with a crossover design. The treatment effect was tested by 

performing a one-sample t-test on all 37 within subject differences between the two 

treatments (16). The cortisol samples, CAS scores, FAS scores before and during 

vaccination and the VRSS scores from each vaccination involving relaxation and guided 

imagery were compared with those involving standard care. The difference was tested by a 

paired t-test. A general linear model was used to investigate if the intervention influenced the 

children´s cortisol reactivity, which was calculated by taking the cortisol response minus the 

cortisol baseline and then dividing it by the baseline. Cortisol reactivity was used as the 

dependent variable, while the intervention - relaxation and guided imagery or standard care - 

was used as the fixed factor. To control for the intervention being performed on two 

occasions and in three different schools, the first or second vaccination and the first, second 

or third school were used as covariates.  

 

Ethical considerations 

The benefits of the study were considered greater than the risks. Written information was 

provided for both the children and their parents and supplemented with verbal information 

that the children received at school. The voluntary nature of the study, as well as the right to 

withdraw from the study at any time without any explanation and consequences, was 

highlighted. If the children agreed to participate, the parents were asked for written consent. 

All participants received a cinema ticket. The study was approved by the Regional Ethical 

Review Board (Dnr: 466-12).  

 

RESULTS 

We collected saliva cortisol samples from 37 girls and they reported pain intensity using the 

CAS and anticipated and actual pain unpleasantness using the FAS before and immediately 

after each vaccination. Stress levels were reported immediately after each vaccination using 
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the VRSS. Two of the girls we approached refused to participate and one girl decided not to 

have the HPV vaccine (Table 1, Figure 1).  

 

We were able to analyse 145 of the 146 saliva samples for cortisol, as one of the baseline 

samples was insufficient for analysis (Table 2). Before the vaccinations there was no 

significant difference in baseline levels between the children receiving relaxation and guided 

imagery and the children in the standard care group. During the first vaccinations there was 

no significant difference between the baseline and response cortisol levels in either of the 

two groups (Table 2). However, during the second vaccination, the salivary cortisol levels 

decreased significantly in both the relaxation and guided imagery group (p=0.007) and the 

standard care group (p=0.013). The general linear model showed no significant effect of the 

relaxation and guided imagery intervention on the girls’ cortisol reactivity.  Furthermore, there 

was no effect on the cortisol reactivity when it came to whether they were receiving their first 

or second vaccination or which of the three schools they came from.  

 

On a group level, relaxation and guided imagery did not decrease self-reported stress, pain 

intensity or anticipated or actual pain unpleasantness (Table 1).  

 

DISCUSSION 

On a group level, cortisol levels, self-reported stress, pain intensity and anticipated or actual 

pain unpleasantness did not support relaxation and guided imagery as a general intervention 

for girls undergoing an HPV vaccination.  

 

On the other hand, there was a significant decrease in salivary cortisol levels in response to 

the second vaccination and there are three possible explanations for this. The first possible 

explanation is the law of initial value, in which the high baseline values physiologically 

impaired the possibility of an increase (22). However, this is rather unlikely, as our values 

were comparable to the salivary cortisol values reported for healthy children in other studies 
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(23). Moreover, there were no significant differences between the two salivary cortisol 

baselines taken before the first and second vaccinations. The second, and more likely, 

explanation is that the children felt stressed before the vaccination and then their salivary 

cortisol fell as a response to the vaccination being over. However, this explanation implies 

that the recovery was faster during the second vaccination than the first one, when the 

salivary cortisol levels remained unchanged. A more rapid recovery could be explained by a 

better ability to cope with a situation that has been experienced before, in other words the 

girls became used to the HPV vaccinations, as there was only a short gap between the two 

injections. A third possible explanation for the decreased salivary cortisol response is that a 

vaccination is too mild a stressor for children aged 12 (7). To investigate stress reactivity in 

adolescents, a more psychological task, such as public speaking or an examination might be 

required (7).  

 

On a group level, mild to moderate levels of self-reported stress and pain unpleasantness 

were also demonstrated during the vaccinations. However, some of the girls had high scores 

on the VRSS and the FAS. These results were similar to another study, where relaxation and 

guided imagery during venipuncture did not decrease the children´s pain experience or pain 

unpleasantness on a group level (15). However, the results from these two Swedish 

populations did not support earlier findings in an Australian population, where relaxation and 

guided imagery reduced pain and anxiety during venipuncture in children (14).  

 

In the current study, a mean value of above four on the CAS was shown during both of the 

vaccinations and, in most circumstances, this should lead to the need for a pain relieving 

intervention. Although HPV vaccinations have not been found to be worse than other 

vaccinations, the majority of parents in another study reported that their daughters 

experienced pain or discomfort when they received HPV vaccinations (24). However, other 

studies on HPV vaccinations have not highlighted pain as a big issue. For instance, a study 

conducted in Sweden showed that most of the school nurses who took part had been 
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contacted by parents who were concerned about their daughters receiving the HPV 

vaccination, but most of the questions were related to adverse effects of the vaccine itself, 

not to pain (25). 

 

One explanation for the failed effect in this study could be that the nurses only received 

education in relaxation and guided imagery for half a day, which may have been too little to 

guarantee that they offered an identical intervention. It is important that nurses who conduct 

relaxation and guided imagery interventions are comfortable in using the technique and 

skilled in using the intervention properly. If nurses feel more competent in using the 

technique, they will use it more often and feel more comfortable using it (26). However, the 

three schools were not a significant variable in the general linear model. Another explanation 

could be that relaxation and guided imagery does not suit everyone and should only be 

offered to those who find the intervention suitable.     

 

One limitation to the study is that no power analysis was performed. The sample size was 

based on previous findings (18, 21) and it is possible that the sample size was too small to 

accurately detect significant changes related to the relaxation and guided imagery. The study 

should, therefore, be repeated in a larger population. A weakness of this study was that the 

girls were not asked about earlier experiences of needle-related procedures. The fact that 

only girls participated in the study could also be considered a weakness. On the other hand, 

the study was strengthened by the crossover design and the fact that there were no dropouts 

during the vaccinations. Finally, the results are limited to young adolescents. However, this 

study aimed to find a coping strategy for HPV vaccinations, and most children who receive 

HPV vaccinations are of the same age as the participants in this study.  

 

CONCLUSION 

The findings of this study do not support relaxation and guided imagery as a standardised 

intervention during the vaccination of 11 to 12-year-old girls. Because some children 
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experienced anticipatory pain unpleasantness in connection with needle procedures, there is 

a need to further investigate effective techniques to help these children. The group level 

effect of relaxation and guided imagery should probably be evaluated in a more stressful 

situation and with a higher level of pain unpleasantness than a vaccination. 

 

Abbreviations 

Coloured Analogue Scale = CAS 

Facial Affective Scale  = FAS 

Human papilloma virus = HPV 

Verbal Rating Scale for Stress = VRSS 
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Table 1. Statistics of self-reports 

Comparison Mean (SD) 1 Mean (SD) 2 p-

value 

VRSS during RGI and VRSS during SC 1.53 (1.15) 1.54 (1.03) 1.0 

CAS before RGI and CAS before SC 2.18 (2.89) 1.86 (2.46) .65 

CAS during RGI and CAS during SC 4.26 (2.20) 4.80 (2.36) .23 

CAS differences* RGI and CAS differences* SC 2.08 (3.24) 2.94 (2.78) .23 

FAS before RGI and FAS before SC 0.58 (0.23) 0.64 (0.19) .06 

FAS during RGI and FAS during SC 0.61 (0.20) 0.61 (0.22) .78 

FAS differences* RGI and FAS differences* SC 0.02 (0.20) -0.02 (0.13) .28 

RGI=Relaxation and Guided Imagery  
SC=Standard care 
*=The individual differences between before and during the vaccination 
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Table 2. Raw salivary cortisol levels (nmol/L) in relation to each vaccination 

 

Vaccination 

number 

Intervention n Saliva 

sampling 

Salivary 

cortisol 

nmol/L 

Mean (SD) 

p-value 

1 RGI 16 Baseline 6.6 (4.0) .58 

Response 7.6 (6.4) 

SC 20 Baseline 8.4 (11.4) .52 

Response 12.4 (37.0) 

2 RGI 20 Baseline 7.2 (5.1) .007 

Response 4.2 (2.4) 

SC 17 Baseline 7.9 (4.1)  

.013 Response 5.6 (3.3) 

RGI=Relaxation and Guided Imagery  

SC=Standard care 
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