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ABSTRACT
Objective  Information on the use of complementary and 
alternative medicine (CAM) in the general population is 
often collected by means of surveys, causing the reliability 
of data to rely on the memory accuracy of the respondent. 
The objective of this study was to examine the consistency 
in self-reported CAM use using data from two survey 
waves 4 years apart.
Design  Longitudinal study.
Setting/participants  Data were obtained from the Danish 
Health and Morbidity Surveys. A nationally representative 
subsample of the individuals invited in 2013 was reinvited 
in 2017. In all, 2297 individuals (≥16 years) completed the 
self-administered questionnaire in both waves, including 
questions on for example, CAM use.
Main outcome measures  The use of six different CAM 
therapies (acupuncture; craniosacral therapy; faith healing 
and/or clairvoyance; nutritional counselling; massage; 
osteopathy or other manipulative therapies; reflexology) 
was assessed by the response categories ‘Yes, within 
the past 12 months’, ‘Yes, but previously than within 
the past 12 months’ and ‘No’. For each CAM therapy, an 
inconsistent response was defined as either the response 
combination (1) ‘Yes, within the past 12 months’ in 2013 
and ‘No’ in 2017, or (2) ‘Yes, within the past 12 months’ 
or ‘Yes, but previously than within the past 12 months’ in 
2013 and ‘No’ in 2017.
Results  The inconsistency percentages varied across 
CAM therapies. The highest levels of inconsistency for 
CAM use within the past 12 months were observed for 
nutritional counselling (64.9 %) and faith healing and/
or clairvoyance (36.4 %). The lowest proportion of 
inconsistent responses was observed for acupuncture 
(18.3%). Overall, the same pattern was observed for 
lifetime CAM use.
Conclusions  The results highlight the difficulty in 
obtaining reliable prevalence estimates on the use of CAM 
in the general population. Future studies should take these 
findings into account when interpreting similar analyses.

BACKGROUND
During the last decades, an increase in 
the use and acceptance of complementary 
and alternative medicine (CAM) has been 

observed in Western countries.1–3 In Europe, 
the most commonly used CAM therapies are 
herbal medicine, homeopathy, chiropractic, 
acupuncture, reflexology and massage (for 
definitions of specific CAM therapies, please 
see reference 4) and it is estimated that up 
to 86% of the general population in Europe 
use CAM each year.5–8 However, comparing 
prevalence rates of CAM use across countries 
is very difficult since there is a large variation 
over time and between countries in which 
therapies that are considered to be conven-
tional therapies or CAM therapies.9

The Danish healthcare system is universal 
and based on the principle that access to 
conventional healthcare is equal and free of 
charge for all citizens.10 However, according 
to a Danish survey,11 around 80% of the popu-
lation are interested in using one or more 
types of CAM, whereas 51% believe that CAM 
can be just as effective as treatment offered 
by the conventional healthcare system. Also, 
more than half of the population fully or 
partly agree that they would be interested in 

Strengths and limitations of this study

►► No previous study has investigated the inconsis-
tencies in self-reported use of complementary and 
alternative medicine (CAM) therapies.

►► Due to the study design, findings ca be generalised 
to the adult general population.

►► The inclusion of six different CAM therapies makes 
it possible to compare inconsistencies in response 
patterns across the included therapies.

►► Variations in specificity and number of CAM ther-
apies within the CAM therapy response categories 
may affect comparability across CAM therapies.

►► Lost to follow-up during the study period may, to 
some extent, compromise the validity of inconsis-
tency estimates.
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combining CAM with conventional medical treatment if 
they got ill.11 Based on these findings, we consider the 
Danish population to be rather open to the potential 
health benefits embedded in CAM, and if diagnosed with 
a disease, preferably in combination with conventional 
healthcare.

CAM is typically used to complement biomedical 
care12 13 and for relaxation or improvement in subjective 
well-being.5 14 Sociodemographic analyses find that CAM 
users are more likely to be females, middle-aged and have 
a higher education.5 6 15 According to systematic reviews, 
a wide variety of health conditions is associated with CAM 
use with the most common being musculoskeletal prob-
lems,5 back problems, depression, insomnia, severe head-
ache or migraines, and stomach or intestinal illnesses.6

The use of CAM in the general population is typically 
estimated by means of survey data.5 13 16 Such surveys rely 
greatly on the accuracy of the respondents’ recall. Thus, 
the importance of accurate long-term memory is even 
more pronounced when the respondent is asked about 
lifetime use of CAM. Other factors that may affect data 
reliability include the respondent’s motivation to provide 
truthful information on CAM. Reliable and accurate data 
is an important and valuable tool for various stakeholders 
and policy makers in order to monitor health behaviour 
in the population, evaluate the effectiveness of existing 
policies, and make or justify decisions. Also, it is well 
known that CAM is often used by specific populations, 
that is, those suffering from diseases such as cancer,17–19 
diabetes,20–22 coronary heart disease23–25 and mental 
illness.26 27 As these specific populations often receive 
biomedical treatment as well, data on CAM use may 
serve as an important basis for determining if there are 
compromising or beneficial effects on disease progres-
sion if conventional and alternative treatment are used 
simultaneously.

The reliability of self-reported data on CAM use in the 
population can be examined by exploring their consis-
tency over time, although consistency does not neces-
sarily guarantee reliability. To our knowledge, no previous 
study has examined the consistency in self-reported CAM 

use over time. Previous studies have, however, carried out 
similar consistency analyses for other health-related indi-
cators, for example, illicit drug use,28 29 smoking30 31 and 
specific health conditions.32 33 Results from these studies 
indicate that inconsistency percentages are often surpris-
ingly high. Furthermore, concerns have been raised 
about the validity of self-reported healthcare utilisation.34 
Thus, the aim of this study was to examine inconsistencies 
in the use of various CAM therapies using longitudinal 
data from two survey waves conducted 4 years apart.

METHODS
Data were derived from the Danish Health and Morbidity 
Surveys, which are nationally representative health 
surveys that have been carried out regularly since 1987.35 
The overall aim of the surveys is to describe the status and 
trends in health and morbidity in the general adult popu-
lation in Denmark and factors that may influence health 
status. In this study, we use data from the two most recent 
survey waves in 2013 and 2017. In 2013, a random sample 
of 25 000 adults (≥16 years) was drawn from the Danish 
Civil Registration System (in which each citizen with an 
official residence in Denmark is registered with a unique 
personal registration number).36 All randomly selected 
individuals were sent a postal questionnaire in 2013, but 
throughout the data collection period it was also possible 
to complete an identical web questionnaire. A total of 
14 265 individuals completed the self-administered ques-
tionnaire in 2013, corresponding a response rate of 57%. 
In 2017, a nationally representative subsample of 3147 
respondents were reinvited to participate in the next 
survey wave in 2017 using the same mode of administra-
tion as in 2013. As 161 individuals were lost to follow-up 
due to death or emigration, and 689 were lost due to 
non-response, the total sample size in this study included 
2297 individuals. The data collection period was between 
February and mid-May in both survey waves. Furthermore, 
in both survey waves, CAM use was assessed by asking the 
respondents the following question: ‘Have you ever been 
treated by therapists outside the general health services 

Table 1  Baseline characteristics of the study population (n=2297)

CAM therapy
Use within the past 
12 months (%)

Women 
(%)*

Mean age 
(SD)*

Lifetime use 
(%)†

Women 
(%)*

Mean age 
(SD)*

Acupuncture 8.4 67.2 50.1 (15.7) 28.2 65.6 52.0 (14.7)

Craniosacral therapy 2.7 81.0 48.2 (15.1) 7.4 80.5 49.1 (14.0)

Faith healing and/or clairvoyance 2.6 81.8 52.8 (14.6) 8.3 78.5 49.8 (14.1)

Nutritional counselling 1.7 73.0 53.5 (16.8) 6.0 76.7 52.0 (15.7)

Massage, osteopathy or other 
manipulative therapies

21.2 64.5 48.1 (15.2) 36.4 62.7 48.7 (15.1)

Reflexology 5.3 69.9 52.7 (14.6) 24.6 70.3 52.4 (14.1)

*Among individuals who have used CAM before baseline.
†Lifetime use of CAM.
CAM, complementary and alternative medicine.
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and, for example, used any of the following providers or 
forms of treatment?’. The following providers or forms 
of therapies were included: acupuncture; craniosacral 
therapy; faith healing and/or clairvoyance; nutritional 
counselling (individualised nutrition counselling); 
massage, osteopathy or other manipulative therapies; 
reflexology (of which foot reflexology is the frequently 
used form in Denmark). Possible response categories for 
each CAM therapy were ‘Yes, within the past 12 months’, 
‘Yes, but previously than within the past 12 months’ and 
‘No’. The respondents were also asked about their use 
of other CAM therapies (eg, applied kinesiology and 
homeopathy), but these therapies were excluded from 
this study due to low prevalence estimates. In this study, 
two types of inconsistencies were examined for each 
CAM therapy. The first type of inconsistent response was 
defined as when a respondent answered ‘Yes, within the 
past 12 months’ to a specific CAM therapy in the survey 
wave in 2013, but then answered ‘No’ to the same CAM 
therapy in the 2017 survey wave. The second type of 
inconsistent response was defined as when a respondent 
answered ‘Yes, within the past 12 months’ or ‘Yes, but 
previously than within the past 12 months’ to a specific 
CAM therapy in the survey wave 2013 (ie, lifetime use), 
but then answered ‘No’ to the same CAM therapy in 2017 
survey wave.

Information on sex and age was obtained from the 
Danish Civil Registration System.36 Educational level was 
the self-reported highest completed level of education.

Patient and public involvement
Patients or the public were not involved in the design, 
or conduct, or reporting, or dissemination plans of our 
research.

Statistical analysis
The inconsistencies are presented as percentages with 
95% CIs, which were calculated using the Wilson score 
method.

Multiple logistic regression models were used to iden-
tify factors associated with inconsistent response among 
lifetime use of acupuncture, massage, osteopathy or other 
manipulative therapies and reflexology, respectively. The 
results are presented as odds ratios (OR) with 95% CIs. 
The first model was adjusted for sex, age and use of 
CAM practitioner within the past 12 months reported 
at baseline. The second model was further adjusted for 
combined school and vocational education (these anal-
yses were restricted to individuals aged 25 years or older) 
since most have completed their education by this point. 
Statistical analyses were performed using SAS V.9.4.

RESULTS
The baseline characteristics of the respondents 
completing the self-administered questionnaire in both 
2013 and 2017 are presented in table  1. In all, 21.2% 
had used massage, osteopathy or other manipulative Ta
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therapies within the past 12 months. Acupuncture and 
reflexology had the second and third highest prevalence 
estimate, respectively, at 8.4% and 5.3%. The table also 
shows that CAM users were more likely to be women than 
men for all six CAM therapies. The mean age of CAM 
users varied between 48.1 years (massage, osteopathy or 
other manipulative therapies) and 53.5 years (nutritional 
counselling). Furthermore, prevalence rates of lifetime 
use of CAM therapies varied between 36.4% (massage, 
osteopathy or other manipulative therapies) and nutri-
tional counselling (6.0%).

In table 2, the inconsistency percentages for each CAM 
therapy is presented for CAM use within the past 12 
months and for lifetime use (ie, ever use) of CAM, respec-
tively. The inconsistency percentages vary greatly across 
CAM therapies. In all, 64.9% of the individuals who in 
the baseline survey (in 2013) reported that they had 
used nutritional counselling within the past 12 months 
answered that they had never used this therapy in the 
subsequent survey wave (in 2017). A high proportion of 
inconsistent responses was also observed for faith healing 
and/or clairvoyance (36.4%). The lowest inconsistency 
percentages were observed for acupuncture (18.3%) 
and massage, osteopathy or other manipulative therapies 
(22.9%). Table  2 also shows that 62.0% of the individ-
uals who in the baseline survey (in 2013) reported that 
they had ever used nutritional counselling (ie, lifetime 
use) answered that they had never used this therapy in 
the subsequent survey wave (in 2017). The inconsistency 
pattern for lifetime use of CAM is similar to that seen for 
CAM use within the past 12 months.

Table  3 shows the inconsistency percentages for life-
time use of CAM according to sex. The inconsistency 
percentages were significantly higher among men than 
women for two CAM therapies (massage, osteopathy or 
other manipulative therapies, and reflexology). The 
percentages were higher among men for three out of the 
four other CAM therapies, although the results were not 
statistically significant.

The results from the multiple logistic regression anal-
yses revealed that the predictors that were associated 
with inconsistent response varied by lifetime use of CAM 
therapies (table 4). For example, male sex was associated 
with increased odds of inconsistent response (in 2017) 
for massage, osteopathy or other manipulative therapies 

(OR 1.47, 95% CI 1.06 to 2.04) and reflexology (OR 
1.94, 95% CI 1.29 to 2.93), respectively. However, we 
found no significant association between sex and incon-
sistent response for individuals who reported lifetime 
use of acupuncture. Age was an independent predictor 
of all three outcomes, but the pattern of associations 
differed slightly by CAM therapy. Furthermore, table  4 
shows that individuals who had not used massage, oste-
opathy, or other manipulative therapies within the past 
12 months had 2.38 (95% CI 1.73 to 3.28) times higher 
odds of reporting never having used this CAM therapy 
in the subsequent wave than individuals who had used it 
within the past year. Interestingly, no significant associa-
tions were observed between use within the past year and 
the two other CAM therapies. Finally, the results of the 
logistic regression models indicated that an inconsistent 
response was associated with a lower level of education 
among all three CAM therapies, however, only border-
line significant for lifetime use of massage, osteopathy or 
other manipulative therapies.

DISCUSSION
This study examined the inconsistency in self-reported 
use of various CAM therapies using longitudinal data from 
two survey waves conducted 4 years apart. To our knowl-
edge, no previous studies have examined this matter. We 
found high levels of inconsistencies for all CAM therapies. 
The highest proportion of inconsistent responses was 
observed for nutritional counselling and the lowest for 
acupuncture. Although there are no comparable studies, 
the response patterns are, to some extent, similar to those 
found for other health-related outcomes. For example, 
it has been shown that response consistency over time 
depends on the severity and type of health condition.32 33 
Applying a similar logic to the findings from this study, 
one could argue that the more ‘invasive’ the CAM therapy, 
the lower inconsistency percentages. This could probably 
be explained by the fact that people tend to remember 
experiences that create a lasting memory, for example, 
pain due to acupuncture needles inserted into the body 
as opposed to for example, increased well-being due to 
massage. Moreover, acupuncture is a very well-defined 
CAM therapy, whereas for example, nutritional counsel-
ling, the CAM therapy exhibiting the highest proportion 

Table 3  Inconsistent response percentages with 95% CIs for lifetime use of six CAM therapies by sex

CAM therapy Men Women P value

Acupuncture 23.1 (17.9 to 29.3) 21.7 (17.9 to 26.0) 0.691

Craniosacral therapy 25.8 (13.7 to 43.3) 28.9 (21.8 to 37.3) 0.731

Faith healing and/or clairvoyance 36.8 (23.4 to 52.7) 30.9 (23.9 to 39.1) 0.490

Nutritional counselling 73.3 (55.6 to 85.8) 58.6 (48.7 to 67.8) 0.145

Massage, osteopathy or other manipulative therapies 36.1 (30.8 to 41.8) 27.3 (23.6 to 31.5) 0.010

Reflexology 37.0 (29.8 to 44.7) 22.9 (18.9 to 27.5) <0.001

CAM, complementary and alternative medicine.
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of inconsistent responses, is a quite vague definition, 
which may have introduced some uncertainties in the 
respondents. For example, is it considered nutritional 
counselling or not if a friend recommends that you eat 
healthier or a TV show or a book inspire you to do so? Or 
should the nutritional counselling have been provided 
by a certified dietitian to be considered nutritional coun-
selling? Another factor that may blur the memory of 
nutritional counselling is related to the fact that informa-
tion on diet and nutrition is often provided from other 
sources than educated counsellors or dietitians, that is, 
by the media. Accordingly, the respondent may simply 
forget the origin of the nutritional advice, thus resulting 
in response inconsistencies over time.

Our results revealed some interesting sociodemo-
graphic patterns in relation to CAM use, which are in 
line with the findings from previous studies. For example, 
all CAM therapies are more frequently used by women 
than by men and with a mean age by users of around 50 
years.5 6 15 Inconsistent responses were related to both 
sex, age, educational level and use of CAM therapy within 
the past year, depending on the type of CAM therapy. We 
also found that use of CAM therapies was more preva-
lent among women than among men. This finding is in 
keeping with a recent study based on data from 21 Euro-
pean countries.8 Thus, the sex-dependent inconsistent 
responses reported in this study could probably, at least 
partly, be explained by men being more likely to forget 
their previous use because of their low(er) use. Women, 
on the other hand, report higher rates of unmet needs, 
more healthcare utilisation and poorer health, which 
may make them more likely to actively seek for alternative 
treatment options, that is, CAM.8 These motivations may 
cause women to better remember their previous CAM use 
than men.

The main strength of our study is that no previous study 
has investigated the inconsistencies in self-reported use of 
CAM therapies, which makes the study its own of its kind. 
Also, an important strength of the study is that the find-
ings can be generalised to the adult general population 
in relation to the self-report inconsistencies in the use of 
CAM therapies. Moreover, the long list of various CAM 
therapies makes it possible to compare inconsistencies in 
response patterns across the included therapies.

This study has some potential limitations that need to be 
addressed. First, the included CAM therapy response cate-
gories differed in, for example, their specificity and the 
number of therapies. For example, the response category 
‘Acupuncture’ includes only one specific CAM therapy, 
whereas the response category ‘Massage, osteopathy or 
other manipulative therapies’ or ‘Faith healing and/or 
clairvoyance’ includes more and less well-defined CAM 
therapies. This makes it somewhat difficult to compare 
specific CAM therapies. For the CAM therapy ‘Nutritional 
counselling’, it was not specified whether only verbal 
counselling was included, or if also nutritional supple-
ments were provided. Moreover, lost to follow-up during 
the study period may, to some extent, have compromised 

the validity of inconsistency estimates. Lastly, a general 
source of bias when examining self-reported use of CAM 
is related to societal trends in and definitions of which 
therapies that are considered conventional therapies or 
CAM therapies, respectively. Acupuncture, for example, 
which was defined as a CAM therapy in our study may also 
be considered a conventional therapy by some respon-
dents as it may sometimes be offered to specific patient 
groups in public hospital settings. Such grey zone areas 
concerning the constitution and definition of CAM thera-
pies may have considerable implications for survey results 
and, accordingly, inconsistency estimates.

Recommendations from previous research in other 
scientific areas exploring inconsistencies in self-reported 
health-related behaviour highlight the importance of 
using repeated measures or ask about the frequency of 
the behaviour of interest.29 In this way, one may find 
out that the majority of inconsistent responses occur in 
respondents who only engage in that specific behaviour, 
for example, used nutritional counselling, once or twice 
in their life. Such responses may then not be considered 
relevant from a public health perspective. Similar recom-
mendations could be formulated based on the findings 
from this study. Another recommendation could be to 
primarily assess the use of CAM in face-to-face and tele-
phone interview surveys where an interviewer is present 
to explain the question/therapies in detail and probe for 
more information if the respondent is uncertain about 
a certain question. Lastly, it is recommended for future 
surveys on CAM use to include clear definitions of all types 
of CAM use and define CAM in general in all surveys.

CONCLUSIONS
In conclusion, the high proportions of inconsistent 
responses demonstrated in this study highlight the diffi-
culty in obtaining reliable prevalence estimates on the 
use of CAM in the general population. Although incon-
sistencies were found for all included CAM therapies, 
large inconsistency variations across CAM therapies were 
demonstrated with the highest proportion of inconsis-
tent response for nutritional counselling, the lowest for 
acupuncture. Our results provide new insight into possible 
methodological challenges in health surveys which 
include questions on CAM use that need to be addressed 
and taken into account when interpreting findings from 
similar studies and planning future studies. Indeed, our 
results underscore the importance of including clear and 
well-defined questions when asking about CAM in surveys.
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