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Additional results 
Study characteristics 

Study characteristics (including eligible and included participants, and the interventions evaluated) and the outcomes 
measured and selected from each study for inclusion in the meta-analysis are reported in Appendix E1. Details of 
funding, ethics approval and any other declarations of interest for each study are in Appendix E2.  

Risk of bias assessments 

The overall risk of bias rating for each study included for meta-analysis is reported in the forest plots (main report). The 
complete risk of bias assessment for each study is reported in Appendix F. Assessments are grouped by study design 
(parallel-randomised trials, crossover trials, and cluster-randomised trials), then ordered alphabetically within each 
design by study ID.  For each study, a separate risk of bias assessment was made for all comparisons and outcomes 
contributing to meta-analysis. If the assessment was the same for different comparisons/outcomes, only one 
assessment is reported (See Appendix F for details). 

D1 Pain 

Results presented in this section are for the additional subgroup analyses, sensitivity analyses, and analyses to examine 
the risk of bias due to missing results.   

Comparison 1: Aromatherapy (any mode) versus inactive control (usual care, placebo, no intervention) 

For the outcome pain, 82 studies were included in the meta-analysis for Comparison 1 which compared aromatherapy 
delivered by any mode to an inactive control that did not involve massage (usual care, placebo, no intervention). 

Results of subgroup analyses 

The following subgroup analyses were performed to investigate whether there was a credible explanation for the 
inconsistent effects that were observed across studies (statistical heterogeneity).  

1. Population group (both comparisons): whether the combined estimate of effect was importantly different for 
different population groups (surgery, procedures, chronic musculoskeletal conditions, acute musculoskeletal 
conditions, headache or migraine (chronic or episodic), cancer and advanced disease, labour and childbirth, other 
chronic pain, acute pain). 

2. Mode of aromatherapy delivery (Comparison 1 only): whether the combined estimate of effect was importantly 
different when aromatherapy was delivered by massage compared to another mode (inhalation, topical). 
 

Neither of the subgroup analyses provided a credible explanation for the inconsistent effects observed across studies 
(i.e., differences in the direction or size of the observed effect) in Comparison 1. 

Population group 

Results for this analysis are presented in the main report (Section 4.2, Figure 4.2.1). The test for subgroup differences 
was statistically significant (P < 0.001), however the combined estimate of effect indicated an important reduction in 
pain for each of the population groups except cancer and advanced disease (for which there was very low certainty 
evidence of little or no effect). Further, within most of the population subgroups, there was considerable variation in 
the effects across studies. These results suggest that population group does not provide an explanation for observed 
inconsistency.  

Mode of aromatherapy delivery 

Results for this analysis are presented in Figure D1.1. The test for subgroup differences was not statistically significant 
(P = 0.453), and the results for the two subgroups are very similar. Further, within the subgroups the effects were 
inconsistent across studies. As such, there is no evidence that mode of delivery explains inconsistent effects across 
studies.  
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Fig D1.1 | Forest plot for Comparison 1. the effect of aromatherapy (any mode) versus inactive control (usual care, no 
intervention, placebo) on pain; subgrouped by mode of aromatherapy delivery.  SMD = standardised mean difference. 
Blue lines show 95% confidence intervals (CI) and green lines show prediction intervals (PI). The shaded grey area 
indicates the pre-specified range where the effect of aromatherapy is considered to be no different from control (SMD -
0.2 to 0.2 standard units). ^ indicates studies for which data transformation or imputation was required to include the 
result in the meta-analysis. This included crossover trials and studies that reported results as a dichotomous or ordinal 
outcome (identifiable because no mean or SD is reported for the study in the forest plot). 

Results of sensitivity analyses 

Table D1.1 presents results for the original analysis (all studies, random effects model) and three sensitivity analyses. 
These sensitivity analyses investigate:  

1. whether the combined estimate is sensitive to the assumptions that were made to enable inclusion of results in the 
meta-analysis, specifically 

a. transforming or imputing statistics, or 
b. transforming or imputing statistics, and including change scores (change from baseline) when post-

intervention (final) values (and their standard deviations) were unavailable; and 
2. whether the combined effect differs when estimated from a fixed effect model, providing evidence of small study 

effects (which may be due to true differences in the effects in small studies or may suggest non-reporting bias). 
 

The combined estimate of effect was similar in the original analysis and the sensitivity analyses removing studies for 
which transforming or imputing statistics was necessary, and then also removing studies for which change scores were 
used. This indicates that the result was robust to the assumptions required to include these results.  

Table D1.1. Sensitivity analyses for pain outcome, both comparisons 

Comparison1 Sensitivity 
analysis 

Purpose of sensitivity analysis No 
trials 

Original effect (95% CI) No 
trials 

Sensitivity analysis effect 

C1. AT (any 
mode) v 
inactive 
control (not 
massage) 

No imputation or 
transformations2  

Investigate robustness of MA 
effect 

82 SMD ‐1.29 ( ‐1.62 to  
‐0.96); I2 = 97% 

73 SMD ‐1.33 ( ‐1.70 to ‐0.96); 
I2 = 97% 

No imputation, 
transformations 
or change scores3 

Investigate robustness of MA 
effect 

  67 SMD ‐1.21 ( ‐1.52 to ‐0.91); 
I2 = 96% 

Fixed effect 
analysis 

Investigate small study effects 
(bias due to missing results) 

  82 SMD ‐0.91 (‐0.96 to ‐0.86); 
I2 = 95% 

C2. AT 
(massage) v 
control 
(massage) 

No imputation or 
transformations2 

Investigate robustness of MA 
effect 

19 SMD ‐0.72 ( ‐1.19 to  
‐0.25); I2 = 93% 

15 SMD ‐0.71 ( ‐1.13 to ‐0.11); 
I2 = 92% 

No imputation, 
transformations 
or change scores3 

Investigate robustness of MA 
effect 

  13 SMD ‐0.56 ( ‐1.05 to 0.07); 
I2 = 86% 

Fixed effect 
analysis 

Investigate small study effects 
(bias due to missing results) 

  19 SMD ‐0.66 ( ‐0.77 to ‐0.55); 
I2 = 89% 

1 C1. includes studies that compare AT (any mode, massage or not) to an inactive control that does not involve massage; C2. includes 
studies that compare AT (massage) to a massage control that is comparable to that used to deliver AT. 

2 This analysis was limited to trials that reported i) means and standard deviations, ii) means and standard errors, or iii) mean differences 
and their confidence intervals 
3 This analysis was limited to trials that (a) reported i) means and standard deviations, ii) means and standard errors, or iii) mean 
differences and their confidence intervals, and (b) had post-intervention (final) values available. 

Abbreviations. AT = aromatherapy; MA = meta-analysis; SMD = standardised mean difference; CI = confidence interval 

 
Bias due to missing results from the meta-analysis 

For Comparison 1 the combined effect estimated from the fixed effect model (SMD -0.89) was smaller than from the 
random effects model (SMD -1.29) (Table 4.1.1), but in both cases the effect estimate indicated a reduction in pain 
greater than the threshold for an important effect (Table D1.1). The contour-enhanced funnel plot in Figure D1.2 
suggests that there could be missing studies which show effects favouring the control, and nonsignificant effects in 
general (i.e. the plot is asymmetric, missing studies to the right of the line of no effect (SMD 0) where we would expect 
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results for some small studies, most notably in the darker grey shaded areas where nonsignificant results appear; in 
addition only a minority of studies to the left of the line of no effect are non-significant). 

 

Fig D1.2 | Contour enhanced funnel plot of estimates of SMD versus their standard errors for Comparison 1. the effect of 
aromatherapy (any mode) versus inactive control (usual care, no intervention, placebo) on pain. Shaded regions 
represent different categories of conventional milestone levels of statistical significance. SMD = standardised mean 
difference. Blue line shows the combined estimate from random effects model.  
 

Comparison 2: Aromatherapy (massage) versus inactive control (massage) 

For the outcome pain, 19 studies were included in the meta-analysis for Comparison 2 which compared aromatherapy 
delivered by massage to an inactive massage control (i.e. a comparable form of massage to that received by the 
intervention group).  

Results of subgroup analyses 

Population group 

A single subgroup analysis was performed to investigate whether there was a credible explanation for the inconsistent 
effects that were observed across studies (statistical heterogeneity). Specifically, whether the combined estimate of 
effect was importantly different for the different population groups contributing to the analysis (chronic 
musculoskeletal conditions, surgery, procedures, labour and childbirth, other chronic pain, other acute pain). 

The subgroup analysis did not provide a credible explanation for the inconsistent effects observed across studies (i.e., 
differences in the direction or size of the observed effect) in Comparison 2. Results for this analysis are presented in the 
main report (Section 4.2, Figure 4.2.2). The test for subgroup differences was significant (P < 0.001), however within 
most of the population subgroups, there was considerable variation in the effects across studies. These results suggest 
that population group does not fully explain the observed inconsistency.  

Results of sensitivity analyses 

Table D1.1 presents results for the original analysis (all studies, random effects model) and three sensitivity analyses 
for Comparison 2. The combined estimate of effect was similar in the original analysis and the sensitivity analyses 
removing studies for which transforming or imputing statistics was necessary, and when we removed any additional 
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studies for which change scores were used. This indicates that the result was robust to the assumptions required to 
include these results.  

Bias due to missing results from the meta-analysis 

The combined effect estimated from the fixed effect model (SMD -0.66) was similar to that from the random effects 
model (SMD -0.72) (Table D1.1); in both cases the effect estimate indicated a reduction in pain greater than the 
threshold for an important effect (Table D1.1). The contour-enhanced funnel plot in Figure D1.3 suggests that there 
could be missing studies which show effects favouring the control, and nonsignificant effects in general (i.e. the plot is 
asymmetric, missing studies to the right of the line of no effect (SMD 0) where we would expect results for some small 
studies, most notably in the darker grey shaded areas where nonsignificant results appear; in addition only a minority 
of studies to the left of the line of no effect are non-significant). 

 
Fig D1.3 | Contour enhanced funnel plot of estimates of SMD versus their standard errors for Comparison 2. the effect of 
aromatherapy (massage) versus inactive control (massage) on pain. Shaded regions represent different categories of 
conventional milestone levels of statistical significance. SMD = standardised mean difference. Blue line shows the 
combined estimate from random effects model. 

D2 Nausea and vomiting 

Results presented in this section are for the additional subgroup analyses, sensitivity analyses, and analyses to examine 
the risk of bias due to missing results.   

For the outcome nausea and vomiting, all 23 studies that could be included in a meta-analysis compared aromatherapy 
(any mode) to an inactive control (usual care, placebo, no intervention) that did not involve massage.   

No studies compared aromatherapy delivered by massage to massage alone, and so results are only for comparison 1.  

Comparison 1: Aromatherapy (any mode) versus inactive control (usual care, placebo, no intervention) 

Results of subgroup analyses 

The following subgroup analyses were performed to investigate whether there was a credible explanation for the 
inconsistent effects that were observed across studies (statistical heterogeneity).  

1. Population group: whether the combined estimate of effect was importantly different for different population 
groups (cancer and advanced disease, surgery, procedures, pregnancy). 
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2. Mode of aromatherapy delivery: whether the combined estimate of effect was importantly different when 
aromatherapy was delivered by massage compared to another mode (inhalation, topical). 
 

Neither of the subgroup analyses provided a credible explanation for the inconsistent effects observed across studies 
(i.e., differences in the direction or size of the observed effect) in comparison 1. 

Population group 

Results for this analysis are presented in the main report (Section 4.3, Figure 4.3.1). The test for subgroup differences 
was not statistically significant (P = 0.525) and the combined estimate of effect indicated an important reduction in 
nausea and vomiting for each of the population groups except procedures. The single study among people undergoing 
a procedure showed little or no effect on nausea and vomiting, but this single study has little weight in the analysis and 
as such this does not provide an explanation for observed inconsistency.  

Mode of aromatherapy delivery 

Results for this analysis are presented in Figure D2.1. The test for subgroup differences was significant (P = 0.007), 
however the confidence intervals for the two subgroups are entirely overlapping (indicating compatible results) and 
only two of the 23 studies contributed to the subgroup in which aromatherapy was delivered by massage (as opposed 
to inhalation or topically). Further, within the subgroup in which aromatherapy was delivered by inhalation or topically, 
the effects were inconsistent across studies. As such, no conclusions can be drawn about whether effects are different 
depending on mode of delivery.  

 

Fig D2.1 | Forest plot for comparison 1. the effect of aromatherapy (any mode) versus inactive control (usual care, no 
intervention, placebo) on nausea and vomiting; subgrouped by mode of aromatherapy delivery.  Measures: N = nausea, 
V = vomiting, N&V = nausea and vomiting. SMD = standardised mean difference. Blue lines show 95% confidence 
intervals (CI) and green lines show prediction intervals (PI). The shaded grey area indicates the pre-specified range 
where the effect of aromatherapy is considered to be no different from control (SMD -0.2 to 0.2 standard units). ^ 
indicates studies for which data transformation or imputation was required to include the result in the meta-analysis. 
This included crossover trials and studies that reported results as a dichotomous or ordinal outcome (identifiable 
because no mean or SD is reported for the study in the forest plot). 
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Results of sensitivity analyses 

Table D2.1 presents results for the original analysis (all studies, random effects model) and three sensitivity analyses. 
These sensitivity analyses investigate:  

1. whether the combined estimate is sensitive to the assumptions that were made to enable inclusion of results in the 
meta-analysis, specifically 

a. transforming or imputing statistics, or 
b. transforming or imputing statistics, and including change scores (change from baseline) when post-

intervention (final) values (and their standard deviations) were unavailable; and 
2. whether the combined effect differs when estimated from a fixed effect model, providing evidence of small study 

effects (which may be due to true differences in the effects in small studies or may suggest non-reporting bias). 
 

The combined estimate of effect was similar in the original analysis and the sensitivity analysis removing studies for 
which transforming or imputing statistics was necessary, indicating that the result was robust to these assumptions 
required to include these results. For the nausea and vomiting outcome, the second sensitivity analysis (1b) was not 
required because post-intervention values and their standard deviations were available for all studies.   

 

 

Table D2.1. Sensitivity analyses for nausea and vomiting outcome, both comparisons 

Comparison1 Sensitivity 
analysis 

Purpose of sensitivity analysis No 
trials 

Original effect (95% CI) No 
trials 

Sensitivity analysis effect 

C1. AT (any 
mode) v 
inactive 
control (not 
massage) 

No imputation or 
transformations2  

Investigate robustness of MA 
effect 

23 SMD ‐0.51 ( ‐0.81 to ‐
0.17); I2 = 93% 

11 SMD ‐0.61 ( ‐1.17 to ‐0.06); 
I2 = 92% 

No imputation, 
transformations 
or change scores3 

Investigate robustness of MA 
effect 

  11 As above (no additional 
studies removed) 

Fixed effect 
analysis 

Investigate small study effects 
(bias due to missing results) 

  23 SMD ‐0.29 (‐0.36 to ‐0.22); 
I2 = 89% 

C2. AT 
(massage) v 
control 
(massage) 

No imputation or 
transformations2 

Investigate robustness of MA 
effect 

0 No studies contributed 
to this comparison for 
this outcome. 

  

No imputation, 
transformations 
or change scores3 

Investigate robustness of MA 
effect 

    

Fixed effect 
analysis 

Investigate small study effects 
(bias due to missing results) 

    

1 C1. includes studies that compare AT (any mode, massage or not) to an inactive control that does not involve massage; C2 includes studies 
that compare AT (massage) to a massage control that is comparable to that used to deliver AT. 

2 This analysis was limited to trials that reported i) means and standard deviations, ii) means and standard errors, or iii) mean differences 
and their confidence intervals 
3 This analysis was limited to trials that (a) reported i) means and standard deviations, ii) means and standard errors, or iii) mean 
differences and their confidence intervals, and (b) had post-intervention (final) values available. 

Abbreviations. AT = aromatherapy; MA = meta-analysis; SMD = standardised mean difference; CI = confidence interval 

 

Bias due to missing results from the meta-analysis 

The combined effect estimated from the fixed effect model (SMD -0.29) was smaller than from the random effects 
model (SMD -0.51) (Table D2.1), but the difference was minimal and both indicated a reduction in nausea and vomiting 
greater than the threshold for an important effect. The exception was for studies among people undergoing 
chemotherapy for cancer, where the combined effect estimated from the fixed effect model (SMD -0.13) suggested little 
or no difference in nausea and vomiting with aromatherapy whereas the random effects model showed an important 
reduction (SMD -0.35). The contour-enhanced funnel plot in Figure D2.2 suggests that there could be missing studies 
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which show effects favouring the control, especially nonsignificant effects (i.e. the plot is asymmetric, missing studies 
to the right of the line of no effect (SMD 0) where we would expect results for some small studies, most notably in the 
darker grey shaded areas where nonsignificant results appear). 

 

 

Fig D2.2 | Contour enhanced funnel plot of estimates of SMD versus their standard errors for Comparison 1. the effect of 
aromatherapy (any mode) versus inactive control (usual care, no intervention, placebo) on nausea and vomiting. 
Shaded regions represent different categories of conventional milestone levels of statistical significance. SMD = 
standardised mean difference. Blue line shows the combined estimate from random effects model.  

D3 Sleep 

Results presented in this section are for the additional subgroup analyses, sensitivity analyses, and analyses to examine 
the risk of bias due to missing results.   

For the outcome sleep, all 22 studies that could be included in a meta-analysis compared aromatherapy (any mode) to 
an inactive control (usual care, placebo, no intervention) that did not involve massage.   

No studies compared aromatherapy delivered by massage to massage alone (Comparison 2).  

Comparison 1: Aromatherapy (any mode) versus inactive control (usual care, placebo, no intervention) 

Results of subgroup analyses 

The following subgroup analyses were performed to investigate whether there was a credible explanation for the 
inconsistent effects that were observed across studies (statistical heterogeneity).  

1. Population group: whether the combined estimate of effect was importantly different for different population 
groups (cancer and advanced disease, surgery, hospitalisation, chronic insomnia, sleep disturbance). 

2. Mode of aromatherapy delivery: whether the combined estimate of effect was importantly different when 
aromatherapy was delivered by massage compared to another mode (inhalation, topical). 
 

Neither of the subgroup analyses provided a credible explanation for the inconsistent effects observed across studies 
(i.e., differences in the direction or size of the observed effect) in Comparison 1. While there are differences in the size of 
the estimated intervention effect across studies for this comparison and outcome, the effect estimate for all 22 studies 
was above the threshold for an important improvement in sleep quality (i.e. an SMD > 0.2). As such, the observed 
inconsistency is considered unimportant as it does not alter the interpretation of findings for this outcome.  

Population group 

Results for this analysis are presented in the main report (Section 4.4, Figure 4.4.1). The test for subgroup differences 
was not statistically significant (P = 0.4) and the combined estimate of effect indicated an important improvement in 
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sleep for each of the population groups. Overall, there is evidence that the effects are consistent across population 
groups (all showing important benefit, despite variation in the magnitude of benefit). 

Mode of aromatherapy delivery 

Results for this analysis are presented in Figure D3.1. The test for subgroup differences was not statistically significant 
(P = 0.646) and the effect estimate for each of the two subgroups was similar. Further, within the subgroups, the effects 
were inconsistent across studies. As such, no conclusions can be drawn about whether effects are different depending 
on mode of delivery, although all studies show important benefit.  

Fig D3.1 | Forest plot for Comparison 1. the effect of aromatherapy (any mode) versus inactive control (usual care, no 
intervention, placebo) on sleep; subgrouped by mode of aromatherapy delivery. SMD = standardised mean difference. 
Blue lines show 95% confidence intervals (CI) and green lines show prediction intervals (PI). The shaded grey area 
indicates the pre-specified range where the effect of aromatherapy is considered to be no different from control (SMD -
0.2 to 0.2 standard units). ^ indicates studies for which data transformation or imputation was required to include the 
result in the meta-analysis. This included crossover trials and studies that reported results as a dichotomous or ordinal 
outcome (identifiable because no mean or SD is reported for the study in the forest plot). 

Results of sensitivity analyses 

Table D3.1 presents results for the original analysis (all studies, random effects model) and three sensitivity analyses. 
These sensitivity analyses investigate:  

1. whether the combined estimate is sensitive to the assumptions that were made to enable inclusion of results in the 
meta-analysis, specifically 

a. transforming or imputing statistics, or 
b. transforming or imputing statistics, and including change scores (change from baseline) when post-

intervention (final) values (and their standard deviations) were unavailable; and 
2. whether the combined effect differs when estimated from a fixed effect model, providing evidence of small study 

effects (which may be due to true differences in the effects in small studies or may suggest non-reporting bias). 
 

The combined estimate of effect was similar in the original analysis and the sensitivity analysis removing studies for 
which transforming or imputing statistics was necessary, indicating that the result was robust to these assumptions 
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required to include these results. For the sleep quality outcome, the second sensitivity analysis (1b) was not required 
because post-intervention values and their standard deviations were available for all studies.   

Table D3.1. Sensitivity analyses for sleep quality outcome, both comparisons 

Comparison1 Sensitivity 
analysis 

Purpose of sensitivity analysis No 
trials 

Original effect (95% CI) No 
trials 

Sensitivity analysis effect 

C1. AT (any 
mode) v 
inactive 
control (not 
massage) 

No imputation or 
transformations2  

Investigate robustness of MA 
effect 

22 SMD 1.11 (0.72 to 
1.50); I2 = 90% 

20 SMD 1.11 (0.68 to 1.54);  
I2 = 91% 

No imputation, 
transformations 
or change scores3 

Investigate robustness of MA 
effect 

  20 As above (no additional 
studies removed) 

Fixed effect 
analysis 

Investigate small study effects 
(bias due to missing results) 

  22 SMD 0.91 (0.80 to 1.014); 
I2 = 86% 

C2. AT 
(massage) v 
control 
(massage) 

No imputation or 
transformations2 

Investigate robustness of MA 
effect 

0 No studies contributed 
to this comparison for 
this outcome. 

  

No imputation, 
transformations 
or change scores3 

Investigate robustness of MA 
effect 

    

Fixed effect 
analysis 

Investigate small study effects 
(bias due to missing results) 

    

1 C1. includes studies that compare AT (any mode, massage or not) to an inactive control that does not involve massage; C2 includes studies 
that compare AT (massage) to a massage control that is comparable to that used to deliver AT. 

2 This analysis was limited to trials that reported i) means and standard deviations, ii) means and standard errors, or iii) mean differences 
and their confidence intervals 
3 This analysis was limited to trials that (a) reported i) means and standard deviations, ii) means and standard errors, or iii) mean 
differences and their confidence intervals, and (b) had post-intervention (final) values available. 

Abbreviations. AT = aromatherapy; MA = meta-analysis; SMD = standardised mean difference; CI = confidence interval 

 
Bias due to missing results from the meta-analysis 

The combined effect estimated from the fixed effect model (SMD 0.91) was smaller than from the random effects model 
(SMD 1.11) (Table D3.1), but both indicated an improvement in sleep quality greater than the threshold for an important 
effect. The contour-enhanced funnel plot in Figure D3.2 suggests that there could be missing studies which show effects 
favouring the control, and nonsignificant effects in general (i.e. the plot is asymmetric, missing studies to the left of the 
line of no effect (SMD 0) where we would expect results for some small studies, most notably in the darker grey shaded 
areas where nonsignificant results appear; in addition only a minority of studies to the right of the line of no effect are 
non-significant). 
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Fig D3.2 | Contour enhanced funnel plot of estimates of SMD versus their standard errors for Comparison 1. the effect of 
aromatherapy (any mode) versus inactive control (usual care, no intervention, placebo) on sleep quality. Shaded 
regions represent different categories of conventional milestone levels of statistical significance. SMD = standardised 
mean difference. Blue line shows the combined estimate from random effects model.  

D4 Fatigue 

Results presented in this section are for the additional subgroup analyses, sensitivity analyses, and analyses to examine 
the risk of bias due to missing results.   

Comparison 1: Aromatherapy (any mode) versus inactive control (usual care, placebo, no intervention) 

For the outcome fatigue, 18 studies were included in the meta-analysis for Comparison 1 which compared 
aromatherapy delivered by any mode to an inactive control that did not involve massage (usual care, placebo, no 
intervention). 

Results of subgroup analyses 

The following subgroup analyses were performed to investigate whether there was a credible explanation for the 
inconsistent effects that were observed across studies (statistical heterogeneity).  

1. Population group (both comparisons): whether the combined estimate of effect was importantly different for 
different population groups (chronic musculoskeletal conditions, cancer and advanced disease, pregnancy, other 
chronic conditions). 

2. Mode of aromatherapy delivery (Comparison 1 only): whether the combined estimate of effect was importantly 
different when aromatherapy was delivered by massage compared to another mode (inhalation, topical). 
 

Neither of the subgroup analyses provided a credible explanation for the inconsistent effects observed across studies 
(i.e., differences in the direction or size of the observed effect) in Comparison 1. 

Population group 

Results for this analysis are presented in the main report (Section 4.5, Figure 4.5.1). The test for subgroup differences 
was statistically significant (P < 0.007) however, within most of the population subgroups, there was considerable 
variation in the effects across studies. These results suggest that population group does not provide an explanation for 
observed inconsistency.  

Mode of aromatherapy delivery 

Results for this analysis are presented in Figure D4.1. The test for subgroup differences was not statistically significant 
(P = 0.939), and the results for the two subgroups are very similar. Further, within the subgroups the effects were 



 

 

Aromatherapy for any health condition: systematic review report Appendix D (PROSPERO ID. 268244)  P a g e  | 14 

inconsistent across studies. As such, there is no evidence that mode of delivery explains inconsistent effects across 
studies.  

 

Fig D4.1 | Forest plot for Comparison 1. the effect of aromatherapy (any mode) versus inactive control (usual care, no 
intervention, placebo) on fatigue; subgrouped by mode of aromatherapy delivery.  SMD = standardised mean 
difference. Blue lines show 95% confidence intervals (CI) and green lines show prediction intervals (PI). The shaded grey 
area indicates the pre-specified range where the effect of aromatherapy is considered to be no different from control 
(SMD -0.2 to 0.2 standard units). ^ indicates studies for which data transformation or imputation was required to 
include the result in the meta-analysis. This included crossover trials and studies that reported results as a 
dichotomous or ordinal outcome (identifiable because no mean or SD is reported for the study in the forest plot). 

Results of sensitivity analyses 

Table D4.1 presents results for the original analysis (all studies, random effects model) and three sensitivity analyses. 
These sensitivity analyses investigate:  

1. whether the combined estimate is sensitive to the assumptions that were made to enable inclusion of results in the 
meta-analysis, specifically 

a. transforming or imputing statistics, or 
b. transforming or imputing statistics, and including change scores (change from baseline) when post-

intervention (final) values (and their standard deviations) were unavailable; and 
2. whether the combined effect differs when estimated from a fixed effect model, providing evidence of small study 

effects (which may be due to true differences in the effects in small studies or may suggest non-reporting bias). 
 

The combined estimate of effect was similar in the original analysis and the sensitivity analyses removing studies for 
which transforming or imputing statistics was necessary, and then also removing studies for which change scores were 
used. This indicates that the result was robust to the assumptions required to include these results.  

 

 

 

 



 

 

Aromatherapy for any health condition: systematic review report Appendix D (PROSPERO ID. 268244)  P a g e  | 15 

Table D4.1. Sensitivity analyses for fatigue outcome, both comparisons 

Comparison1 Sensitivity 
analysis 

Purpose of sensitivity analysis No 
trials 

Original effect (95% CI) No 
trials 

Sensitivity analysis effect 

C1. AT (any 
mode) v 
inactive 
control (not 
massage) 

No imputation or 
transformations2  

Investigate robustness of MA 
effect 

18 SMD ‐0.78 ( ‐1.15 to  
‐0.41); I2 = 91% 

15 SMD ‐0.85 ( ‐1.28 to ‐0.42); 
I2 = 90% 

No imputation, 
transformations 
or change scores3 

Investigate robustness of MA 
effect 

  14 SMD ‐0.89 ( ‐1.34 to ‐0.44); 
I2 = 90% 

Fixed effect 
analysis 

Investigate small study effects 
(bias due to missing results) 

  18 SMD ‐0.47 (‐0.56 to ‐0.37); 
I2 = 88% 

C2. AT 
(massage) v 
control 
(massage) 

No imputation or 
transformations2 

Investigate robustness of MA 
effect 

4 SMD ‐0.38 ( ‐0.93 to  
0.17); I2 = 30% 

3 SMD ‐0.36 ( ‐1.14 to ‐0.41); 
I2 = 40% 

No imputation, 
transformations 
or change scores3 

Investigate robustness of MA 
effect 

  2 SMD ‐0.35 ( ‐4.08 to 3.38); 
I2 = 68% 

Fixed effect 
analysis 

Investigate small study effects 
(bias due to missing results) 

  4 SMD ‐0.39 ( ‐0.68 to ‐0.11); 
I2 = 23% 

1 C1. includes studies that compare AT (any mode, massage or not) to an inactive control that does not involve massage; C2 includes studies 
that compare AT (massage) to a massage control that is comparable to that used to deliver AT. 

2 This analysis was limited to trials that reported i) means and standard deviations, ii) means and standard errors, or iii) mean differences 
and their confidence intervals 
3 This analysis was limited to trials that (a) reported i) means and standard deviations, ii) means and standard errors, or iii) mean 
differences and their confidence intervals, and (b) had post-intervention (final) values available. 

Abbreviations. AT = aromatherapy; MA = meta-analysis; SMD = standardised mean difference; CI = confidence interval 

 
Bias due to missing results from the meta-analysis 

For Comparison 1, the combined effect estimated from the fixed effect model (SMD -0.47) was smaller than from the 
random effects model (SMD -0.78) (Table D4.1), but in both cases the effect estimate indicated a reduction in fatigue 
greater than the threshold for an important effect (Table D4.1). The contour-enhanced funnel plot in Figure D4.2 
suggests that there could be missing studies which show effects favouring the control, and nonsignificant effects in 
general (i.e. the plot is asymmetric, missing studies to the right of the line of no effect (SMD 0) where we would expect 
results for some small studies, most notably in the darker grey shaded areas where nonsignificant results appear; in 
addition only a minority of studies to the left of the line of no effect are non-significant). 
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Fig D4.2 | Contour enhanced funnel plot of estimates of SMD versus their standard errors for Comparison 1. the effect of 
aromatherapy (any mode) versus inactive control (usual care, no intervention, placebo) on fatigue. Shaded regions 
represent different categories of conventional milestone levels of statistical significance. SMD = standardised mean 
difference. Blue line shows the combined estimate from random effects model.  
 

Comparison 2: Aromatherapy (massage) versus inactive control (massage) 

For the outcome fatigue, 4 studies were included in the meta-analysis for Comparison 2 which compared aromatherapy 
delivered by massage to an inactive massage control (i.e. a comparable form of massage to that received by the 
intervention group).  

Results of subgroup analyses 

Population group 

No subgroup analyses were performed as all studies were among people with chronic conditions. There was no 
important inconsistency in the results across studies in this subgroup; confidence intervals overlapped, and the 
heterogeneity statistics indicated that any inconsistency might not be important (I2 = 30%).  

Results of sensitivity analyses 

Table D4.1 presents results for the original analysis (all studies, random effects model) and three sensitivity analyses 
for Comparison 2. The combined estimate of effect was similar in the original analysis and the sensitivity analyses 
removing studies for which transforming or imputing statistics was necessary, and when we removed any additional 
studies for which change scores were used. This indicates that the result was robust to the assumptions required to 
include these results.  

Bias due to missing results from the meta-analysis 

The combined effect estimated from the fixed effect model (SMD -0.38) was similar to that from the random effects 
model (SMD -0.39) (Table D4.1). The contour-enhanced funnel plot in Figure D4.3 includes too few studies to provide 
any evidence about missing results (publication bias). 
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Fig D4.3 | Contour enhanced funnel plot of estimates of SMD versus their standard errors for Comparison 2. the effect of 
aromatherapy (massage) versus inactive control (massage) on fatigue. Shaded regions represent different categories of 
conventional milestone levels of statistical significance. SMD = standardised mean difference. Blue line shows the 
combined estimate from random effects model. 

D5 Emotional functioning and mental health 

Results presented in this section are for the additional subgroup analysis, sensitivity analyses, and analyses to examine 
the risk of bias due to missing results.   

Comparison 1: Aromatherapy (any mode) versus inactive control (usual care, placebo, no intervention) 

For the outcome emotional functioning and mental health, 86 studies were included in the meta-analysis for 
Comparison 1 which compared aromatherapy delivered by any mode to an inactive control that did not involve 
massage (usual care, placebo, no intervention). 

Results of subgroup analyses 

The following subgroup analyses were performed to investigate whether there was a credible explanation for the 
inconsistent effects that were observed across studies (statistical heterogeneity).  

1. Population group (both comparisons): whether the combined estimate of effect was importantly different for 
different population groups (surgery, procedures, cancer and advanced disease, hospitalisation, labour and 
childbirth, dementia, mental distress). 

2. Mode of aromatherapy delivery (Comparison 1 only): whether the combined estimate of effect was importantly 
different when aromatherapy was delivered by massage compared to another mode (inhalation, topical). 
 

Neither of the subgroup analyses provided a credible explanation for the inconsistent effects observed across studies 
(i.e., differences in the direction or size of the observed effect) in Comparison 1. 

Population group 

Results for this analysis are presented in the main report (Section 4.6, Figure 4.6.1). The test for subgroup differences 
was statistically significant (P < 0.001), however the combined estimate of effect indicated an important reduction in 
emotional functioning and mental health in the majority of the population groups, the I2 remained high in most of the 
population subgroups, and there was considerable variation in the effects across studies within the two largest 
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subgroups (surgery and procedures which contribute 50/86 studies). These results suggest that population group does 
not provide an explanation for observed inconsistency.  

Mode of aromatherapy delivery 

Results for this analysis are presented in Figure D5.1. The test for subgroup differences was not statistically significant 
(P = 0.434), the results for the two subgroups are similar, both indicating an important improvement in emotional 
functioning and mental health (SMD -0.93 for inhalation subgroup; SMD -0.69 for massage subgroup). Further, within 
the subgroups the effects were inconsistent across studies. As such, this analysis does not provide evidence that mode 
of delivery explains inconsistent effects across studies.  
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Fig D5.1 | Forest plot for Comparison 1. the effect of aromatherapy (any mode) versus inactive control (usual care, no 
intervention, placebo) on emotional functioning and mental health; subgrouped by mode of aromatherapy delivery. 
SMD = standardised mean difference. Blue lines show 95% confidence intervals (CI) and green lines show prediction 
intervals (PI). The shaded grey area indicates the pre-specified range where the effect of aromatherapy is considered to 
be no different from control (SMD -0.2 to 0.2 standard units). ^ indicates studies for which data transformation or 
imputation was required to include the result in the meta-analysis. This included crossover trials and studies that 
reported results as a dichotomous or ordinal outcome (identifiable because no mean or SD is reported for the study in 
the forest plot). 

Results of sensitivity analyses 

Table D5.1 presents results for the original analysis (all studies, random effects model) and three sensitivity analyses. 
These sensitivity analyses investigate:  

1. whether the combined estimate is sensitive to the assumptions that were made to enable inclusion of results in the 
meta-analysis, specifically 

a. transforming or imputing statistics, or 
b. transforming or imputing statistics, and including change scores (change from baseline) when post-

intervention (final) values (and their standard deviations) were unavailable; and 
2. whether the combined effect differs when estimated from a fixed effect model, providing evidence of small study 

effects (which may be due to true differences in the effects in small studies or may suggest non-reporting bias). 
 

The combined estimate of effect was similar in the original analysis and the sensitivity analyses removing studies for 
which transforming or imputing statistics was necessary, and then also removing studies for which change scores were 
used. This indicates that the result was robust to the assumptions required to include these results.  

Table D5.1. Sensitivity analyses for emotional functioning and mental health outcome, both comparisons 

Comparison1 Sensitivity 
analysis 

Purpose of sensitivity analysis No 
trials 

Original effect (95% CI) No 
trials 

Sensitivity analysis effect 

C1. AT (any 
mode) v 
inactive 
control (not 
massage) 

No imputation or 
transformations2  

Investigate robustness of MA 
effect 

86 SMD ‐0.90 ( ‐1.18 to  
‐0.61); I2 = 97% 

70 SMD ‐1.00 ( ‐1.34 to ‐0.66); 
I2 = 97% 

No imputation, 
transformations 
or change scores3 

Investigate robustness of MA 
effect 

  69 SMD ‐1.00 ( ‐1.35 to ‐0.66); 
I2 = 97% 

Fixed effect 
analysis 

Investigate small study effects 
(bias due to missing results) 

  86 SMD ‐0.61 (‐0.65 to ‐0.56); 
I2 = 93% 

C2. AT 
(massage) v 
control 
(massage) 

No imputation or 
transformations2 

Investigate robustness of MA 
effect 

11 SMD ‐0.22 ( ‐0.59 to  
0.14); I2 = 93% 

8 SMD ‐0.25 ( ‐0.77 to 0.27); 
I2 = 83% 

No imputation, 
transformations 
or change scores3 

Investigate robustness of MA 
effect 

  8 As above (no additional 
studies removed) 

Fixed effect 
analysis 

Investigate small study effects 
(bias due to missing results) 

  11 SMD ‐0.25 ( ‐0.40 to ‐0.09); 
I2 = 73% 

1 C1. includes studies that compare AT (any mode, massage or not) to an inactive control that does not involve massage; C2 includes studies 
that compare AT (massage) to a massage control that is comparable to that used to deliver AT. 

2 This analysis was limited to trials that reported i) means and standard deviations, ii) means and standard errors, or iii) mean differences 
and their confidence intervals 
3 This analysis was limited to trials that (a) reported i) means and standard deviations, ii) means and standard errors, or iii) mean 
differences and their confidence intervals, and (b) had post-intervention (final) values available. 

Abbreviations. AT = aromatherapy; MA = meta-analysis; SMD = standardised mean difference; CI = confidence interval 

 
Bias due to missing results from the meta-analysis 

For Comparison 1, the combined effect estimated from the fixed effect model (SMD -0.61) was smaller than from the 
random effects model (SMD -0.90) (Table D5.1), but in both cases the effect estimate indicated an improvement in 
emotional functioning and mental health greater than the threshold for an important effect (Table D5.1). The contour-
enhanced funnel plot in Figure D5.2 suggests that there could be missing studies which show effects favouring the 
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control, especially nonsignificant effects (i.e. the plot is asymmetric, missing studies to the right of the line of no effect 
(SMD 0) where we would expect results for some small studies, most notably in the darker grey shaded areas where 
nonsignificant results appear; in addition only a minority of studies to the left of the line of no effect are non-
significant). 

 

Fig D5.2 | Contour enhanced funnel plot of estimates of SMD versus their standard errors for Comparison 1. the effect of 
aromatherapy (any mode) versus inactive control (usual care, no intervention, placebo) on emotional functioning and 
mental health. Shaded regions represent different categories of conventional milestone levels of statistical significance. 
SMD = standardised mean difference. Blue line shows the combined estimate from random effects model.  
 

Comparison 2: Aromatherapy (massage) versus inactive control (massage) 

For the outcome emotional functioning and mental health, 11 studies were included in the meta-analysis for 
Comparison 2 which compared aromatherapy delivered by massage to an inactive massage control (i.e. a comparable 
form of massage to that received by the intervention group).  

Results of subgroup analyses 

Population group 

A single subgroup analysis was performed to investigate whether there was a credible explanation for the inconsistent 
effects that were observed across studies (statistical heterogeneity). Specifically, whether the combined estimate of 
effect was importantly different for the different population groups contributing to the analysis (cancer and advanced 
disease, surgery, hospitalisation, dementia, mental distress). 

Results for this analysis are presented in the main report (Section 4.6, Figure 4.6.2). The test for subgroup differences 
was statistically significant (P < 0.001) and remaining inconsistency within each subgroup was not serious. While the 
subgroup analysis may partly explain inconsistent results in the overall analysis for Comparison 2 (i.e., differences in the 
direction or size of the observed effect across studies), there are too few studies in each subgroup to be sure.  

Results of sensitivity analyses 

Table D5.1 presents results for the original analysis (all studies, random effects model) and two sensitivity analyses for 
Comparison 2. The combined estimate of effect was similar in the original analysis and the sensitivity analysis removing 
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studies for which transforming or imputing statistics was necessary. No studies were included for which change scores 
were used. This indicates that the result was robust to the assumptions required to include these results.  

Bias due to missing results from the meta-analysis 

The combined effect estimated from the fixed effect model (SMD -0.22) was similar to that from the random effects 
model (SMD -0.25) (Table D5.1). The contour-enhanced funnel plot in Figure D5.3 includes too few studies to draw any 
conclusions about missing studies. 

 
Fig D5.3 | Contour enhanced funnel plot of estimates of SMD versus their standard errors for Comparison 2. the effect of 
aromatherapy (massage) versus inactive control (massage) on emotional functioning and mental health. Shaded 
regions represent different categories of conventional milestone levels of statistical significance. SMD = standardised 
mean difference. Blue line shows the combined estimate from random effects model. 

D6 Health-related quality of life (HR-QoL) 

Results presented in this section are for the additional subgroup analysis, sensitivity analyses, and analyses to examine 
the risk of bias due to missing results.   

Comparison 1: Aromatherapy (any mode) versus inactive control (usual care, placebo, no intervention) 

For the outcome health-related quality of life (HR-QoL), 14 studies were included in the meta-analysis for Comparison 1 
which compared aromatherapy delivered by any mode to an inactive control that did not involve massage (usual care, 
placebo, no intervention). 

Results of subgroup analyses 

The following subgroup analyses were performed to investigate whether there was a credible explanation for the 
inconsistent effects that were observed across studies (statistical heterogeneity).  

1. Population group (both comparisons): whether the combined estimate of effect was importantly different for 
different population groups (cancer and advanced disease, chronic conditions). 

2. Mode of aromatherapy delivery (Comparison 1 only): whether the combined estimate of effect was importantly 
different when aromatherapy was delivered by massage compared to another mode (inhalation, topical). 
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Neither of the subgroup analyses provided a credible explanation for the inconsistent effects observed across studies 
(i.e., differences in the direction or size of the observed effect) in Comparison 1. While there are differences in the size of 
the estimated intervention effect across studies for this comparison and outcome, the confidence intervals overlap for 
almost all studies (suggesting compatible results) and the effect estimate for most studies is above the threshold for an 
important improvement in HR-QoL (i.e. an SMD > 0.2). As such, the observed inconsistency is considered unimportant 
as it is does not alter the interpretation of findings for this outcome 

Population group 

Results for this analysis are presented in the main report (Section 4.7, Figure 4.7.1). The test for subgroup differences 
was not statistically significant (P < 0.489) and within the two population subgroups, there was considerable variation 
in the size of effect across studies. These results suggest that population group does not provide an explanation for any 
observed inconsistency in the overall analysis. Overall, there is evidence that the effects are consistent across 
population groups (all showing important benefit, despite variation in the magnitude of benefit). 

Mode of aromatherapy delivery 

Results for this analysis are presented in Figure D6.1. The test for subgroup differences was not statistically significant 
(P = 0.436), and the point estimate for both subgroups indicates important improvement in HR-QoL with aromatherapy. 
Results were consistent when aromatherapy was delivered by inhalation/topically (overlapping confidence intervals, I2 

= 0%), but inconsistent in the massage subgroup suggesting mode of delivery does not fully explain any inconsistent 
effects in the overall analysis.  

Fig D6.1 | Forest plot for Comparison 1. the effect of aromatherapy (any mode) versus inactive control (usual care, no 
intervention, placebo) on HR-QoL; subgrouped by mode of aromatherapy delivery. SMD = standardised mean 
difference. Blue lines show 95% confidence intervals (CI) and green lines show prediction intervals (PI). The shaded grey 
area indicates the pre-specified range where the effect of aromatherapy is considered to be no different from control 
(SMD -0.2 to 0.2 standard units). ^ indicates studies for which data transformation or imputation was required to 
include the result in the meta-analysis. This included crossover trials and studies that reported results as a 
dichotomous or ordinal outcome (identifiable because no mean or SD is reported for the study in the forest plot). * 
Denotes studies for which the direction of effect was changed to match the overall plot (e.g. positive numbers are 
beneficial) 

Results of sensitivity analyses 

Table D6.1 presents results for the original analysis (all studies, random effects model) and three sensitivity analyses. 
These sensitivity analyses investigate:  

1. whether the combined estimate is sensitive to the assumptions that were made to enable inclusion of results in the 
meta-analysis, specifically 
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a. transforming or imputing statistics, or 
b. transforming or imputing statistics, and including change scores (change from baseline) when post-

intervention (final) values (and their standard deviations) were unavailable; and 
2. whether the combined effect differs when estimated from a fixed effect model, providing evidence of small study 

effects (which may be due to true differences in the effects in small studies or may suggest non-reporting bias). 
 

The combined estimate of effect was similar in the original analysis and the sensitivity analyses removing studies for 
which transforming or imputing statistics was necessary, and then also removing studies for which change scores were 
used. This indicates that the result was robust to the assumptions required to include these results.  

Table D6.1. Sensitivity analyses for health-related quality of life outcome, both comparisons 

Comparison1 Sensitivity 
analysis 

Purpose of sensitivity analysis No 
trials 

Original effect (95% CI) No 
trials 

Sensitivity analysis effect 

C1. AT (any 
mode) v 
inactive 
control (not 
massage) 

No imputation or 
transformations2  

Investigate robustness of MA 
effect 

14 SMD 0.54 (0.13 to  
0.94); I2 = 87% 

11 SMD 0.57 (0.05 to  
1.09); I2 = 90% 

No imputation, 
transformations 
or change scores3 

Investigate robustness of MA 
effect 

  8 SMD 0.36 (‐0.25 to 0.97); I2 
= 89% 

Fixed effect 
analysis 

Investigate small study effects 
(bias due to missing results) 

  14 SMD 0.35 (0.23 to 0.48); I2 
= 81% 

C2. AT 
(massage) v 
control 
(massage) 

No imputation or 
transformations2 

Investigate robustness of MA 
effect 

12 SMD 0.34 (‐0.07 to  
0.75); I2 = 84% 

11 SMD 0.33 ( ‐0.10 to 0.77); 
I2 = 85% 

No imputation, 
transformations 
or change scores3 

Investigate robustness of MA 
effect 

  8 SMD 0.36 ( ‐0.25 to 0.97); 
I2 = 89% 

Fixed effect 
analysis 

Investigate small study effects 
(bias due to missing results) 

  12 SMD 0.27 (0.13 to 0.41);  
I2 = 80% 

1 C1. includes studies that compare AT (any mode, massage or not) to an inactive control that does not involve massage; C2 includes studies 
that compare AT (massage) to a massage control that is comparable to that used to deliver AT. 

2 This analysis was limited to trials that reported i) means and standard deviations, ii) means and standard errors, or iii) mean differences 
and their confidence intervals 
3 This analysis was limited to trials that (a) reported i) means and standard deviations, ii) means and standard errors, or iii) mean 
differences and their confidence intervals, and (b) had post-intervention (final) values available. 

Abbreviations. AT = aromatherapy; MA = meta-analysis; SMD = standardised mean difference; CI = confidence interval 

 
Bias due to missing results from the meta-analysis 

For Comparison 1 the combined effect estimated from the fixed effect model (SMD 0.35) was smaller than from the 
random effects model (SMD 0.54) (Table D6.1), but in both cases the effect estimate indicated an improvement in HR-
QoL greater than the threshold for an important effect. The contour-enhanced funnel plot in Figure D6.2 suggests that 
there could be missing studies which show effects favouring the control, especially nonsignificant effects (i.e. the plot is 
asymmetric, missing studies to the left of the line of no effect (SMD 0) where we would expect results for some small 
studies, most notably in the darker grey shaded areas where nonsignificant results appear).  
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Fig D6.2 | Contour enhanced funnel plot of estimates of SMD versus their standard errors for Comparison 1. the effect of 
aromatherapy (any mode) versus inactive control (usual care, no intervention, placebo) on HR-QoL. Shaded regions 
represent different categories of conventional milestone levels of statistical significance. SMD = standardised mean 
difference. Blue line shows the combined estimate from random effects model.  
 

Comparison 2: Aromatherapy (massage) versus inactive control (massage) 

For the outcome health-related quality of life, 12 studies were included in the meta-analysis for Comparison 2 which 
compared aromatherapy delivered by massage to an inactive massage control (i.e. a comparable form of massage to 
that received by the intervention group).  

Results of subgroup analyses 

Population group 

A single subgroup analysis was performed to investigate whether there was a credible explanation for the inconsistent 
effects that were observed across studies (statistical heterogeneity). Specifically, whether the combined estimate of 
effect was importantly different for the different population groups contributing to the analysis (cancer and advanced 
disease, chronic conditions). 

The subgroup analysis may partly explain some of the inconsistency observed in the overall analysis (i.e., differences in 
the direction or size of the observed effect) in Comparison 2. The test for subgroup differences was significant (P < 
0.008); however, for the chronic conditions subgroup, the I2 remains high, which appears largely due to differences in 
the magnitude of effect across studies rather than differences in the direction of effect. Results for this analysis are 
presented in the main report (Section 4.7, Figure 4.7.2).  

Results of sensitivity analyses 

Table D6.1 presents results for the original analysis (all studies, random effects model) and three sensitivity analyses 
for Comparison 2. The combined estimate of effect was similar in the original analysis and the sensitivity analyses 
removing studies for which transforming or imputing statistics was necessary, and when we removed any additional 
studies for which change scores were used. This indicates that the result was robust to the assumptions required to 
include these results.  

Bias due to missing results from the meta-analysis 
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The combined effect estimated from the fixed effect model (SMD 0.27) was similar to that from the random effects 
model (SMD 0.34) (Table D6.1). The contour-enhanced funnel plot in Figure D6.3 includes too few studies to provide any 
evidence about missing results (publication bias). 

Fig D6.3 | Contour enhanced funnel plot of estimates of SMD versus their standard errors for Comparison 2. the effect of 
aromatherapy (massage) versus inactive control (massage) on HR-QoL. Shaded regions represent different categories 
of conventional milestone levels of statistical significance. SMD = standardised mean difference. Blue line shows the 
combined estimate from random effects model. 

D7 Physical function 

Results presented in this section are for the additional subgroup analysis, sensitivity analyses, and analyses to examine 
the risk of bias due to missing results.   

Comparison 1: Aromatherapy (any mode) versus inactive control (usual care, placebo, no intervention) 

For the outcome physical function, 10 studies were included in the meta-analysis for Comparison 1 which compared 
aromatherapy delivered by any mode to an inactive control that did not involve massage (usual care, placebo, no 
intervention). 

Results of subgroup analyses 

The following subgroup analyses were performed to investigate whether there was a credible explanation for the 
inconsistent effects that were observed across studies (statistical heterogeneity).  

1. Population group (both comparisons): whether the combined estimate of effect was importantly different for 
different population groups (chronic musculoskeletal conditions, cancer and advanced disease, other chronic 
conditions). 

2. Mode of aromatherapy delivery (Comparison 1 only): whether the combined estimate of effect was importantly 
different when aromatherapy was delivered by massage compared to another mode (inhalation, topical). 
 

Neither of the subgroup analyses provided a credible explanation for any inconsistent effects observed across studies 
(i.e., differences in the direction or size of the observed effect) in Comparison 1. 
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Population group 

Results for this analysis are presented in the main report (Section 4.8, Figure 4.8.1). The test for subgroup differences 
was statistically significant (P < 0.005) but this was likely due to a very narrow confidence interval for the cancer 
subgroup which contained a single study. The estimates for the two subgroups that included multiple studies were 
identical and had completely overlapping confidence interval, and the I2 indicated inconsistency within each subgroup. 
These results suggest that population group does not explain any observed inconsistency in the overall analysis.  

Mode of aromatherapy delivery 

Results for this analysis are presented in Figure D7.1. The test for subgroup differences was significant (P = 0.019). 
Results were relatively consistent when aromatherapy was delivered by massage (overlapping confidence intervals, I2 = 
27%), slightly less so in the inhalation subgroup. The effect is larger in the massage group (SMD=0.81) than in the 
inhalation group (SMD=0.23). This provides some evidence that mode of delivery may partially explain inconsistent 
effects across studies in the overall analysis. While the point estimates for each subgroup differ in size (SMD of 0.23 for 
inhalation/topical; SMD of 0.81 for massage), both estimates indicate an important improvement in physical function 
with aromatherapy and the confidence intervals for the subgroup estimates overlap. 

Fig D7.1 | Forest plot for Comparison 1. the effect of aromatherapy (any mode) versus inactive control (usual care, no 
intervention, placebo) on physical function; subgrouped by mode of aromatherapy delivery. SMD = standardised mean 
difference. Blue lines show 95% confidence intervals (CI) and green lines show prediction intervals (PI). The shaded grey 
area indicates the pre-specified range where the effect of aromatherapy is considered to be no different from control 
(SMD -0.2 to 0.2 standard units). ^ indicates studies for which data transformation or imputation was required to 
include the result in the meta-analysis. This included crossover trials and studies that reported results as a 
dichotomous or ordinal outcome (identifiable because no mean or SD is reported for the study in the forest plot). * 
Denotes studies for which the direction of effect was changed to match the overall plot (e.g. positive numbers are 
beneficial) 

Results of sensitivity analyses 

Table D7.1 presents results for the original analysis (all studies, random effects model) and three sensitivity analyses. 
These sensitivity analyses investigate:  

1. whether the combined estimate is sensitive to the assumptions that were made to enable inclusion of results in the 
meta-analysis, specifically 

a. transforming or imputing statistics, or 
b. transforming or imputing statistics, and including change scores (change from baseline) when post-

intervention (final) values (and their standard deviations) were unavailable; and 
2. whether the combined effect differs when estimated from a fixed effect model, providing evidence of small study 

effects (which may be due to true differences in the effects in small studies or may suggest non-reporting bias). 
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The combined estimate of effect was similar in the original analysis and the sensitivity analyses removing studies for 
which transforming or imputing statistics was necessary. No additional studies were removed because change scores 
were used. This indicates that the result was robust to the assumptions required to include these results.  

Table D7.1. Sensitivity analyses for physical function outcome, both comparisons 

Comparison1 Sensitivity 
analysis 

Purpose of sensitivity analysis No 
trials 

Original effect (95% CI) No 
trials 

Sensitivity analysis effect 

C1. AT (any 
mode) v 
inactive 
control (not 
massage) 

No imputation or 
transformations2  

Investigate robustness of MA 
effect 

10 SMD 0.50 (0.15 to  
0.85); I2 = 75% 

8 SMD 0.58 (0.19 to  
0.98); I2 = 64% 

No imputation, 
transformations 
or change scores3 

Investigate robustness of MA 
effect 

   No additional studies 
removed. 

Fixed effect 
analysis 

Investigate small study effects 
(bias due to missing results) 

  10 SMD 0.20 (0.08 to 0.32); I2 
= 76% 

C2. AT 
(massage) v 
control 
(massage) 

No imputation or 
transformations2 

Investigate robustness of MA 
effect 

7 SMD 0.45 (0.09 to  
0.80); I2 = 48% 

6 SMD 0.44 (0.04 to 0.84);  
I2 = 53% 

No imputation, 
transformations 
or change scores3 

Investigate robustness of MA 
effect 

   No additional studies 
removed. 

Fixed effect 
analysis 

Investigate small study effects 
(bias due to missing results) 

  7 SMD 0.46 (0.26 to 0.67);  
I2 = 44% 

1 C1. includes studies that compare AT (any mode, massage or not) to an inactive control that does not involve massage; C2 includes studies 
that compare AT (massage) to a massage control that is comparable to that used to deliver AT. 

2 This analysis was limited to trials that reported i) means and standard deviations, ii) means and standard errors, or iii) mean differences 
and their confidence intervals 
3 This analysis was limited to trials that (a) reported i) means and standard deviations, ii) means and standard errors, or iii) mean 
differences and their confidence intervals, and (b) had post-intervention (final) values available. 

Abbreviations. AT = aromatherapy; MA = meta-analysis; SMD = standardised mean difference; CI = confidence interval 

 
Bias due to missing results from the meta-analysis 

For Comparison 1 the combined effect estimated from the fixed effect model (SMD 0.20) was smaller than from the 
random effects model (SMD 0.50) (Table D7.1), with the fixed effect estimate on the threshold between important 
improvement and little or no difference in physical function with aromatherapy. The contour-enhanced funnel plot in 
Figure D7.2 suggests that there could be missing studies which show effects favouring the control (i.e. the plot is 
asymmetric, missing studies to the left of the line of no effect (SMD 0) where we would expect results for some small 
studies, most notably in the darker grey shaded areas where nonsignificant results appear). However, the number of 
studies is small so we cannot be confident that this is due to non-reporting bias.  
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Fig D7.2 | Contour enhanced funnel plot of estimates of SMD versus their standard errors for Comparison 1. the effect of 
aromatherapy (any mode) versus inactive control (usual care, no intervention, placebo) on physical function. Shaded 
regions represent different categories of conventional milestone levels of statistical significance. SMD = standardised 
mean difference. Blue line shows the combined estimate from random effects model.  
 

Comparison 2: Aromatherapy (massage) versus inactive control (massage) 

For the outcome physical function, 7 studies were included in the meta-analysis for Comparison 2 which compared 
aromatherapy delivered by massage to an inactive massage control (i.e. a comparable form of massage to that received 
by the intervention group).  

Results of subgroup analyses 

Population group 

A single subgroup analysis was performed to investigate whether there was a credible explanation for the inconsistent 
effects that were observed across studies (statistical heterogeneity). Specifically, whether the combined estimate of 
effect was importantly different for the different population groups contributing to the analysis (chronic 
musculoskeletal conditions, other chronic conditions).  

Results for this analysis are presented in the main report (Section 4.8, Figure 4.8.2). The test for subgroup differences 
was not significant (P < 0.399), which is expected with only two subgroups. However, the point estimates for both 
subgroups was similar and the confidence intervals for these estimates were entirely overlapping. This suggests that 
the population group does not explain any inconsistency in the effects across studies in the overall analysis, which was 
minimal.  

Results of sensitivity analyses 

Table D7.1 presents results for the original analysis (all studies, random effects model) and two sensitivity analyses for 
Comparison 2. The combined estimate of effect was similar in the original analysis and the sensitivity analyses 
removing studies for which transforming or imputing statistics was necessary. No additional studies were removed 
because change scores were used. This indicates that the result was robust to the assumptions required to include 
these results.  
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Bias due to missing results from the meta-analysis 

The combined effect estimated from the fixed effect model (SMD 0.46) was the same as that from the random effects 
model (SMD 0.45) (Table D7.1). The contour-enhanced funnel plot in Figure D7.3 includes too few studies to provide any 
evidence about missing results (publication bias). 

Fig D7.3 | Contour enhanced funnel plot of estimates of SMD versus their standard errors for Comparison 2. the effect of 
aromatherapy (massage) versus inactive control (massage) on physical function. Shaded regions represent different 
categories of conventional milestone levels of statistical significance. SMD = standardised mean difference. Blue line 
shows the combined estimate from random effects model. 
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