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Abstract
Background: Postal surveys are widely used in scientific studies, including dietary surveys, but few studies about
methods to increase participation in national dietary surveys are published. In the present study we compared response
rates in a pilot study to a national dietary survey among infants using two different incentives (gift certificate or lottery),
personalization in the form of handwritten name and address vs. a printed label and mode of sending out invitations (email or postal invitation).
Methods: In this parallel-design pseudo-randomized pilot trial, a nationally representative sample of 698 mothers of
infants aged 6 and 12 months was drawn from the Norwegian National Registry and invited to complete a food
frequency questionnaire about their infant’s diet. One half of the mothers of 6 month olds were randomized by
alternation to the lottery group (n = 198) and offered to participate in a lottery of two prizes (500 EUR and 1000 EUR).
The other half (n = 200) was offered a gift certificate (50 EUR) upon completion of the questionnaire. Each incentive
group was randomized by alternation to receiving an invitation with handwritten name and address or a printed label.
For the mothers of infants aged 12 months (n = 300), 150 mothers received an e-mail invitation and 150 mothers
received a postal invitation. Logistic regression was used for testing differences between the groups.
Results: The response rate was significantly higher (p = 0.028) in the gift certificate group (72%) than in the lottery
group (62%). No difference was seen between those receiving an invitation with a handwritten name and address
(68%) compared to a printed label (66%, p = 0.72). A somewhat higher response rate was seen when using the postal
(50%) compared to the e-mail invitation (43%, p = 0.25).
Conclusions: In this pseudo-randomized parallel-design trial of women participating in a national dietary survey
among infants, the response rate was higher when offered a gift certificate than when participating in a lottery.
Handwritten name and address did not affect participation compared to a printed label. Only a moderate difference
was seen between the postal and e-mail invitation. Others conducting similar methodological studies are encouraged
to publish their results to expand the knowledge basis in this area.
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Background
Postal surveys are widely used for collecting data from a
large number of participants in scientific studies, including
dietary surveys [1–3]. Advantages of using postal surveys
include being relatively low cost compared to other study
designs [4], providing the possibility to reach persons over a
large geographical area as well as allowing the respondent
to answer questions without having to face an interviewer.
A major concern when using postal invitations is the problem of low response rates. Low response rates are likely to
impair the validity of study findings due to non-response
bias [5], meaning that those who participate and those who
choose not to participate differ in aspects relevant to the
study outcomes [6]. Several approaches have been tested to
increase response rates in studies using postal questionnaires, and the use of monetary incentives has often been
shown to increase response rates [7, 8]. Other manners of
improving response rates have also been tested, such as increasing the saliency of the invitation, shortening of the
questionnaire, increasing personalization and various
follow-up strategies [7]. In national dietary surveys an important aim is to describe the diet of the general population
and results are not likely to be representative of the population as a whole if only a small portion of those who are invited complete the survey. However, to our knowledge,
only one previous study looking at different strategies to increase response rates in national dietary surveys has been
published [9]. This was a study on adults participating in
the first Norwegian national dietary survey (Norkost 1993/
94) where a higher response rate was seen in the group
offered to participate in a lottery compared to the group
not offered an incentive.
In Norway, the third national dietary survey among
infants aged 6 and 12 months (Spedkost 3) was carried
out in 2018 and 2019. As response rates in dietary surveys
have shown a tendency to decrease over the past decades
[5], a pilot study with special emphasis on obtaining acceptable response rates was carried out prior to the main
study. We aimed to study the effect on response rates of
two monetary incentives, namely participation in a lottery
or offering a gift certificate to all who completed the study.
We also aimed to investigate whether personalization in
the form of using a handwritten name and address on the
envelope with the invitation would affect participation
compared to a printed label. Lastly, we wanted to study if
receiving an e–mail invitation resulted in a different
response rate than receiving a postal invitation.
Methods
Sample and design

The study was performed as a pseudo-randomized paralleldesign trial. Data collection was carried out in Norway
from September to November 2017. As the present study
was a pilot study to the next Norwegian national dietary
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survey in infants aged 6 and 12 months, both infants aged
6 and 12 months were included also in the pilot study.
While the main study is a longitudinal study assessing dietary habits in the same infants at 6 and 12 months of age,
the pilot studies included two separate samples of infants
aged 6 and 12 months to reduce the length of the study
period. Financial restraint caused the largest possible number of participants in the pilot study to be 1000 pairs of
infants/mothers. Of these, 400 were determined to be infants aged 6 months participating in the testing of the effect
of incentive type and personalization of the invitation. The
remaining 600 pairs of mothers/infants were infants aged
12 months. As the pilot study also included a calibration
study of the web based and the paper based version of the
study questionnaire, 300 infant/mother pairs of the sample
of 12 month olds were invited to the calibration study and
300 infant/mother pairs were invited to the testing of response rate according to mode of invitation. The results
from the calibration study will not be reported herein.
The nationwide sample of infants aged 6 months included 400 infants born in the period from March 1st to
March 5th 2017, while the sample of infants aged 12
months included 300 infants born in the period from September 1st to September 7th 2016. Both samples were
drawn from the Norwegian National Registry, the two
groups being 6 and 12 months of age at the time of invitation. Only infants born to mothers who themselves were
born in Norway, Sweden or Denmark were included in the
drawn sample; also, a cell phone number had to be registered on the mother for the mother and infant to be included. The mother’s telephone number was added from
an external commercially available database. About 65% of
women of childbearing age had a registered cell phone
number in this database. Reasons for not being registered
in the database could for instance be having a cell phone
registered at the work place, having a secret telephone
number or the cell phone being registered on other members of the family. Only one infant could participate from
each household, so for mothers giving birth to twins or
triplets, only one of the infants was invited to participate.
The drawn sample from the National Registry included information about the name and address of the mother and
infant, the birth number of the infant, the gender of the infant and the mother’s year of birth. For the infants aged 6
months, the received sample was sorted according to the
infant’s birth number. The sample was then sorted according to postal zip code to ensure similar geographical distribution and the invitees were randomized by alternation to
either being offered a gift certificate of 500 NOK (50 EUR)
upon completion of the questionnaire (gift certificate
group) or being offered participation in a lottery of two gift
certificates, one with a value of 5000 NOK (500 EUR) and
one with a value of 10,000 NOK (1000 EUR) (lottery
group). The invitees in each of these groups were then

Myhre et al. BMC Medical Research Methodology

(2019) 19:144

randomized by alternation to either receive an invitation
with a handwritten name and address or an invitation with
a printed label (Fig. 1). All randomizations were performed
by the first author (JBM).
For the infants aged 12 months, one half of the mothers
received a postal invitation, while the other half received an
e-mail invitation (Fig. 1). To obtain the invitees’ e-mail
addresses the full birth number of the mother had to be
obtained from the National Registry. This information was
provided for mothers of the first 150 infants in the list
sorted according to the infant’s birth number and therefore
these individuals constituted the group receiving an e-mail
invitation. The consecutive 150 infants constituted the
group receiving a postal invitation. E-mail addresses were
collected from the Norwegian Agency for Public Management and eGovernment (Difi). All mothers to infants aged
12 months were offered a gift certificate of 300 NOK (30
EUR) as incentive upon completion of the survey. The
amount used as monetary incentive among the infants aged
12 months was somewhat lower than the incentive among
the infants aged 6 months due to economic constraints.
For all the invitees, the invitation contained information
about the study and a link to a web based questionnaire.
The invitation informed the participants that the purpose of
the study was to test the feasibility of the study design and
the questionnaire, but it did not specifically include information about the additional purpose of testing the effect of
different incentives and invitation modes on response rates.

Fig. 1 Flow chart of study design
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Approximately 1 week after receiving the invitations, all
non-responders were contacted by telephone by a project
assistant to clarify questions about the study and motivate
to participate. Those invited who still had not responded
within 3 weeks of receiving the invitation received a written
reminder including a paper based version of the questionnaire. For the infants aged 6 months, those who received
invitations with handwritten name and address the first
time also received a reminder with handwritten name and
address. Likewise, those who received invitations with a
printed label also received a reminder with a printed label.
For the infants aged 12 months, all the postal invitations
and reminders had handwritten name and address.
The Norwegian Centre for Research Data approved
the study (project number 53936).Written informed consent was obtained from the mother/parents. The written
consent was included as the first question of the questionnaire “Select “yes” below if you consent to participating in the study. If you do not wish to participate and do
not wish to receive a phone call or a written reminder,
please select “No” (two options below; Yes and No)”.
Questionnaires

The questionnaires aimed to describe the infant’s feeding
practices at 6 and 12 months of age, and included questions about breastfeeding, introduction of complementary foods and dietary supplements in addition to some
background questions about the infant’s parents such as
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parental education and the mother’s employment situation prior to giving birth, family situation and smoking
habits. The questionnaires also asked for the weight and
length of the infant at birth and at 6 or 12 months of
age. More information about similar previous versions of
the questionnaires is available in Kristiansen et al. (2010
and 2013) [3, 10]. For the infants aged 6 months the
questionnaire comprised 15 pages (in the paper based
version) containing a total of 28–127 questions (the
number of questions depended on previous choices
when answering the questionnaire) and took about 20
min to complete. For the infants aged 12 months, the
questionnaire asked about a higher variety of foods and
comprised 23 pages (in the paper based version) containing a total of 247–275 questions (depending on the
participant’s answers). The questionnaire for the infants
aged 12 months took about 40 min to complete.
Gift certificates

As it is not permitted to send money in regular mail in
Norway, gift certificates were used as incentives in the
present study. The gift certificates were generic and
could be used in more than 5000 stores all over Norway.
Statistical analysis

Statistical analyses were carried out using the statistical software package IBM SPSS Statistics version 25. All tests were
two-sided, and a significance level of 0.05 was chosen. Differences in response rates between the two incentive groups,
between the use of a label or handwritten address and
between sending out a postal or an e-mail invitation were
tested with logistic regression and results are presented as
odds ratios (OR) and 95% confidence intervals (CI). Logistic
regression was also used for checking for possible interactions between incentive type and handwritten vs. labeled
name and address on the envelope, and for adjusting for
incentive type when estimating the effect of handwritten vs.
labeled name and address on response rates.
For the background variables including the infant’s gender, geographical region, mother’s age, mother’s employment prior to birth, parent filling in the questionnaire and
parents’ educational level, the proportion of participants in
each category of the variable is presented. Differences in
proportions of participants belonging to the various background characteristics groups according to incentive group,
receiving a label or handwritten address and the groups receiving a postal or an e-mail invitation were tested using
the chi-square test. When obtaining a significant chisquare result in a table larger than 2 × 2, adjusted standardized residuals were calculated to identify the cells with the
largest deviations from expected values (a cut-off of +/−
1.96 was used) [11]. The adjusted standardized residuals
provide a measure of the strength of the difference between
observed and expected values and show how significant
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each cell is to the obtained chi square value. If the adjusted
standardized residual is greater/ less than +/− 1.96, the
cell’s observed frequency is less/greater than the expected
frequency [11].

Results
Response rate in the dietary survey of infants aged 12
months

One infant aged 6 months was sampled twice and one
letter was returned by the postal service due to an unknown address. Hence, the final eligible sample of 6
month olds was 198 invitees for the lottery group and
200 invitees for the gift certificate group.
The response rate was significantly higher in the gift
certificate group (72%) compared to the lottery group
(62%, OR for participation 1.6 (95% CI 1.1, 2.4), p =
0.028) (Table 1). No difference in participation was seen
between those receiving an invitation letter with a handwritten name and address (68%) and those receiving an
invitation letter with a printed label (66%, OR 1.1 for
participation (95% CI 0.7, 1.6) p = 0.72) (Table 1). This
was not altered when controlling for incentive type (lottery or gift certificate) (OR for participation 1.1 (95% CI
0.7, 1.6), p = 0.73), and there was no statistical interaction between the incentive type and the manner of
writing name and address on the envelope (p = 0.45).
No significant differences were seen in the distribution of background characteristics between the participants in the lottery group and the gift certificate
group (Table 2). When comparing background characteristics of the participants in the group receiving an
invitation letter with a handwritten name and those
Table 1 Response rates and odds ratios (OR) with 95%
confidence intervals for participation according to incentive and
manner of writing name and address on envelope, 6 month
olds (n = 398)
Participated/invited
(response rate)
Incentive
b

Gift certificate

144/200 (72%)

Lotteryc

122/198 (62%)

Personalization

a

Handwritten name
and addressd

134/198 (68%)

Printed name and
addresse

132/200 (66%)

OR (95% CI)

pa

1.6 (1.1, 2.4)

0.028

1.1 (0.7, 1.6)

0.72

Differences in response rates between the groups were tested with
logistic regression
b
All participants received a gift certificate worth 500 NOK (50 EUR)
e
Participants took part in a lottery of two prizes; 5000 NOK (500 EUR) and
10,000 NOK (1000 EUR)
d
Invited sample received invitation envelope with a handwritten name
and address
e
Invited sample received invitation envelope with name and address on a
printed label
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Table 2 Background characteristics of the participants, 6 month olds (n = 266)
Lotterya
(n = 122)

Gift certificateb
(n = 144)

Infant’s gender, n (%)

Pc

Handwrittend
address (n = 134)

Label addresse
(n = 132)

0.98

0.22

boy

62 (51%)

73 (51%)

63 (47%)

72 (55%)

girl

60 (49%)

71 (49%)

71 (53%)

60 (45%)

Oslo/Akershus (capital region)

28 (23%)

34 (24%)

30 (22%)

32 (24%)

Hedmark/Oppland

10 (8%)

10 (7%)

10 (7%)

10 (8%)

South-Eastern Norway

15 (12%)

24 (17%)

19 (14%)

20 (15%)

Geographical region, n (%)

0.92

0.99

Agder/Rogaland

21 (17%)

19 (13%)

19 (14%)

21 (16%)

Western Norway

23 (19%)

25 (17%)

26 (19%)

22 (17%)

Trøndelag

13 (11%)

18 (13%)

17 (13%)

14 (11%)

12 (10%)

14 (10%)

13 (10%)

13 (10%)

20–25

6 (5%)

11 (8%)

5 (4%)

12 (9%)

26–30

50 (41%)

60 (42%)

60 (45%)

50 (38%)

31–35

41 (34%)

52 (36%)

40 (30%)

53 (40%)

≥36

25 (20%)

21 (15%)

29 (22%)

17 (13%)

Northern Norway
Mother’s age, years, n (%)

0.53

Employment prior to birth, mother, n (%)

0.033

0.09

0.81

Employed (full/part time)

113 (93%)

124 (86%)

120 (90%)

117 (89%)

Not working

9 (7%)

20 (14%)

14 (10%)

15 (11%)

Mother

114 (93%)

129 (90%)

126 (94%)

117 (89%)

Father/mother and father

8 (7%)

15 (10%)

8 (6%)

15 (11%)

Who filled in the questionnaire, n (%)

0.26

Mother’s educational level, n (%)

0.12

0.77

0.46

High school or lower

35 (29%)

39 (27%)

40 (30%)

34 (26%)

College/university

87 (71%)

105 (73%)

94 (70%)

98 (74%)

High school or lower

63 (53%)

63 (44%)

64 (48%)

62 (48%)

College/university

57 (48%)

80 (56%)

69 (52%)

68 (52%)

f

Father’s educational level, n (%)

Pc

0.17

0.94

a

Participants took part in a lottery of two prizes; 5000 NOK (500 EUR) and 10,000 NOK (1000 EUR)
b
All participants received a gift certificate worth 500 NOK (50 EUR)
c
Differences in percentages between the two incentive groups and between the two manners of writing name and address and postal or e-mail invitation were
tested with the chi-square test
d
Invited sample received invitation envelope with a handwritten name and address
e
Invited sample received invitation envelope with name and address on a printed label
f
Three participants not included due to missing information about father’s education

receiving an invitation letter with a printed label, a
significant difference was observed in the distribution
across different age groups (p = 0.033, Table 2). However, inspection of the adjusted standardized residuals
showed that no cells had values larger than +/− 1.96
(maximum/minimum values were 1.89 and − 1.89 for
the oldest age group).
Response rate in the dietary survey of infants aged 12
months

A somewhat higher response rate was seen in the group
receiving the postal invitation (50%) compared to those

receiving an e-mail invitation (43%), but the difference
was not statistically significant (OR for participation 1.3
(95% CI 0.8–2.1), p = 0.25) (Table 3).
Concerning background characteristics of participants
in the groups receiving an e-mail invitation or postal invitation, respectively (Table 4), a tendency towards a lower
educational level was seen in the group participating after
receiving a postal invitation, but this difference was not
statistically significant (p = 0.08 for mother’s education
and 0.09 for father’s education). No statistically significant
differences were seen for the other background characteristics (Table 4).

Myhre et al. BMC Medical Research Methodology

(2019) 19:144

Table 3 Response rates and odds ratios (OR) with 95%
confidence intervals for participation according to mode of
invitation, 12 month olds (n = 300)
Participated/invited
(response rate)
Mode of invitation
Postal invitation

75/150 (50%)

E-mail invitation

65/150 (43%)

OR (95% CI)

pa

1.3 (0.8, 2.1)

0.25

a

Differences in response rates between the groups were tested with
logistic regression

Discussion
The results from this pseudo-randomized trial showed that
the response rate among mothers of infants aged 6 months
was 10 percentage points higher when offered a gift certificate of 500 NOK (50 EUR) upon completion, compared to
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being offered participation in a lottery of two gift certificates, one with a value of 5000 NOK (500 EUR) and one
with a value of 10,000 NOK (1000 EUR). This difference
was statistically significant. The response rates did not differ according to whether the invitees received an invitation
envelope with handwritten name and address compared to
a printed label. For the mothers of the infants aged 12
months, a 7 percentage points higher response rate was
seen in the group receiving a postal invitation compared to
those receiving an e-mail invitation, but the difference was
not statistically significant.
In Norway, two nationally representative dietary surveys
in infants aged 6 and 12 months have been carried out
previously, the first one in 1998/1999 [12, 13] and the
second one in 2006/2007 [3]. In both previous studies the
invitations were sent out using regular mail and the

Table 4 Background characteristics of the participants, 12 month olds (n = 140)
E-mail invitation (n = 65)

Postal invitation (n = 75)

Infant’s gender, n (%)

0.65

boy

38 (58%)

41 (55%)

girl

27 (42%)

34 (45%)

Oslo/Akershus

10 (15%)

19 (25%)

Hedmark/Oppland

7 (11%)

8 (11%)

South-Eastern Norway

13 (20%)

12 (16%)

Geographical region, n (%)

0.42

Agder/Rogaland

12 (18%)

8 (11%)

Western Norway

13 (20%)

11 (15%)

Trøndelag

5 (8%)

5 (7%)

Northern Norway

5 (8%)

12 (16%)

20–25

4 (6%)

11 (15%)

26–30

20 (31%)

27 (36%)

31–35

24 (37%)

23 (31%)

≥36

17 (26%)

14 (19%)

Mother’s age, years, n (%)

0.27

Employment prior to birth, mother, n (%)b

0.31

Employed (full/part time)

59 (91%)

63 (85%)

Not working

6 (9%)

11 (15%)

Mother

58 (89%)

64 (85%)

Father/mother and father

7 (11%)

11 (15%)

Who filled in the questionnaire, n (%)

0.49

Mother’s educational level, n (%)b

0.08

High school or lower

10 (16%)

21 (28%)

College/university

54 (84%)

54 (72%)

High school or lower

28 (44%)

43 (58%)

College/university

36 (56%)

31 (42%)

c

Father’s educational level, n (%)

a

pa

0.09

Differences in percentages between the two invitation modes were tested with the chi-square test
b
Information was missing for one participant (n = 139)
c
Information was missing for two participants (n = 138)
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participants were offered to take part in a lottery of monetary prizes upon completion of the questionnaire. In
1998/1999, 80% of the invited sample participated when
the infant was 6 months old [12], while the response rate
had fallen to 67% in 2006/2007 [3]. We were therefore
quite surprised and very pleased to achieve a response rate
of more than 70% in the gift certificate group in the
present study. In addition to the effect of the gift certificate, the fact that most mothers were still on maternity
leave when receiving the invitation, the relatively short
questionnaire, the possibility to answer either on the Internet or on paper and the topic of the questionnaire often being of interest to the parents may have been other factors
contributing to the high response rate. Effort was also put
into making the invitation brochure and paper version of
the questionnaire look appealing.
In the present study, the lottery seemed to be a less
effective incentive than the gift certificate. This was in
spite of the participants being informed of how many
participants that were invited to the lottery, showing a
relatively high chance of winning (1/100) compared to
many other lotteries. Hence, in spite of the relatively
high chance of winning, the participants might still have
found it unlikely that they would actually win and therefore were not as motivated by participating in the lottery. The gift certificate also seemed to cause more
engagement amongst the participants than the lottery as
we received several questions regarding when the gift
certificates would arrive, while no participants contacted
us with questions about the lottery. The use of monetary
incentives is well documented to have an impact on
response rates in general. In a Cochrane review from
2009, the odds of response to postal questionnaires were
almost doubled with the use of monetary incentives [7].
Similar results were also found in a meta-analysis of
randomized trials of monetary incentives and response
rates from 2005 which concluded that monetary incentives increase mailed questionnaire response [8]. Likewise, a systematic review of recruitment strategies on
general practitioner’s survey response rates showed that
both monetary incentives and non-monetary incentives
(such as scratch lottery tickets or a pen incentive) were
more effective in increasing response rates compared to
no incentive, with monetary incentives being somewhat
more effective than non-monetary incentives [14]. In a
Norwegian dietary survey among adults conducted in
1993/94 [9], the results showed that the response rate
was higher amongst those offered to take part in a
lottery (65%) compared to those who were offered no incentive (54%). A more recent study from New Zealand
[15] using a postal questionnaire to describe factors
influencing eating behavior and weight in women aged
40–50 showed that the response rate at baseline was
significantly higher when receiving a small monetary
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token of NZ$ 5 (3 EUR) along with the invitation (76%)
compared to not receiving the monetary token (64%).
In the present study gift certificates were used as a
substitute for money, and it might be argued that using
a gift certificate is not the same as offering real money.
However, the gift certificates were generic and could be
used in a wide range of stores; hence it is likely that
many participants would view them as almost equal to
receiving the actual amount in money.
Some previous studies have found that writing the name
and address of the recipient on the envelope by hand might
have a positive impact on response rates [16, 17]. In the
previously mentioned Cochrane review published in 2009
[7], it was estimated that the odds of responding to a postal
questionnaire was increased by 25% when using a handwritten name and address rather than a printed label. We
theorized that this effect might be even stronger now than
previously because it might be less common to receive letters with handwriting on the envelope now than before.
However, no such effect was observed. Indeed, the postal
invitation per se, regardless of whether name and address
were handwritten, tended to yield a higher participation
rate than the e-mail invitation, implying that just receiving
a letter other than advertising may be special enough to
catch the invited sample’s attention as fewer letters are sent
by regular mail now than previously [18]. The difference in
response rate between the postal invitation group and the
e-mail invitation group was not statistically significant.
Having conducted power analyses prior to study start
would have been an advantage for the interpretation of the
results. However, as power calculations are not recommended to be conducted a posteriori, this has not been
done [19]. Hence, the lack of a significant difference between groups might have been caused by a too small sample size. When deciding the design for the main study, an
evaluation of how large of a difference in response rates between the tested measures that would be of a real life interest was necessary. Some measures would be more
expensive and/or labor intensive to make use of in the
main study than others. Writing all names and
addresses by hand would for instance have involved a
substantially larger workload than using printed labels,
while choosing regular mail over e-mail would only
imply a smaller amount of extra work. While the difference in response rate of 7 percentage points between
the e-mail and postal invitation groups was not significant, little extra effort was needed to send out invitations using regular mail compared to e-mail and hence
this alternative was chosen for the main study.
Interestingly, in the present study the postal invitation
seemed to produce a sample with a slightly higher proportion of mothers without a college/university education
(28%) than the e-mail invitation (16%). This might be
caused by the sample of invited mothers to the postal
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group by chance included more mothers without a college/
university education, or that the postal invitation could
have been more appealing to the mothers without higher
education. Individuals without higher education are often
more difficult to recruit to epidemiological studies [5],
therefore this observation may be of particular interest.
Although monetary incentives are commonly used to
motivate to study participation, their use may also raise
ethical concerns [20]. Offering subjects money or other
refunds for their participation could influence them to
make financially-motivated choices against what they
would otherwise feel sensible. In the present study participants randomized to the gift certificate group were offered
a gift certificate of 500 NOK (50 EUR) upon completion of
the study. This amount is equal to about 1.5 h of the Norwegian average hourly wage [21]. This amount is also commonly used when recruiting participants to various focus
groups organized by commercial companies, for instance
as an aid in product development [22]. In a commentary to
the 13th guideline of the International Ethical Guidelines
for Health-related Research Involving Humans prepared
by the Council for International Organizations of Medical
Sciences, it is stated that “Especially when the research
poses low risks, providing compensation for participation
should not raise concerns about undue inducement” [23].
Participation in the present survey involved low risk for
the participants, and therefore providing compensation
should not be a problem. It has also been argued that the
problem of offering monetary incentives to research participants is rather that the participants receive too little for
their effort than that they receive too much [24]. Low or
no incentives for participation may lead to low response
rates causing the results of the study to be of questionable,
or even no value. This raises ethical questions as studies
are often accepted by ethical committees because the
knowledge that is generated is of such a value that it outweighs the potential risks for the participants. If the study
cannot answer the research question due to an insufficient
sample size, those who participated have invested their
time and effort for limited or no benefit to society [25].
Families with small children often live quite busy lives and
we saw it as reasonable to provide them with some compensation for investing their time in our study.
Strengths of the present study include the pseudorandomized design, a nationally representative sample and
the possibility to investigate both the effect of the incentives
and handwritten name and address in the same participants.
Limitations include the lack of a control group receiving
no incentive to see the effect of the lottery as such. However,
this option was not included as it was expected that a nonincentive group would achieve the lowest response rate.
Other researchers have found response rates to improve
when including a monetary incentive in the invitation letter
rather than handing out incentives to those who complete
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the survey [7, 15]. This would have been an interesting study
arm to include in the study. Moreover, the group of infants
aged 12 months was not truly randomized to receiving a
postal invitation or an e-mail invitation as the first 150 infants in the list from the National registry (sorted according
to the infant’s birth number) were the ones for whom we received a birth number for the mother. Hence, they constituted the e-mail group as full birth numbers were necessary
to obtain e-mail addresses. However, we find it unlikely that
this influenced the results to a large extent as there should
be no reason to believe that the first 150 infants in the list
would be different from the last 150 infants. They were only
separated in age by a maximum of 1 week. Also the lack of
power calculations before conducting the study is a limitation causing the study to be underpowered to detect modest
differences in response rates between groups.
Our results apply foremost to women of childbearing
age asked to complete a questionnaire about their infant’s diet. The results may not be directly generalizable
to other population groups and other study designs.
As this was a pilot study, the results from the present
study were incorporated into the main national dietary
study in infants that was conducted during the fall of
2018 and the spring of 2019. In accordance with the
findings reported herein, participants were offered a gift
certificate worth 500 NOK (50 EUR) upon completion
of the questionnaire and invitations were sent out using
regular mail with name and address on a printed label.
Very few studies looking at methods to increase response rates in national dietary surveys were found
when planning the present study, showing a large information gap in this area with a need for more research. It
might be that pilot studies similar to ours are conducted
prior to main studies in several countries, but that the
results remain unpublished. Whenever possible, results
should be published as they are of great interest to
others planning similar studies.

Conclusion
In this pseudo-randomized parallel-design trial of women
participating in a Norwegian national dietary survey
among infants, the response rate was higher when receiving a gift certificate upon completion of the study than
when participating in a lottery. Receiving an invitation
envelope with handwritten name and address did not
affect participation compared to a printed label. A nonsignificant tendency towards a higher response rate was
seen in the group receiving a postal invitation compared
to the group receiving an e-mail invitation. These findings
will be useful to others planning epidemiological studies,
particularly in women of childbearing age. Other investigators conducting similar methodological studies are encouraged to publish their results to expand the knowledge
basis in this area.

Myhre et al. BMC Medical Research Methodology

(2019) 19:144

Abbreviations
CI: confidence interval; Difi: Norwegian Agency for Public Management and
eGovernment; EUR: Euro; NOK: Norwegian krone (Norwegian currency);
OR: odds ratio

Page 9 of 9

8.

Acknowledgements
Not applicable.
9.
Authors’ contributions
JBM contributed in study planning and design, data collection, data preparation,
drafted the first manuscript, conducted the statistical analyses and revised the
manuscript after input from the other authors and reviewers. LFA contributed in
study planning and design and in revision of the manuscript. KH contributed in
study planning and design and in revision of the manuscript. HA contributed in
preparation of data files and in revision of the manuscript. ALK was the project
leader and contributed in study planning and design, data collection and in
revision of the manuscript. All authors read and approved the final manuscript.
Funding
The study was funded by the University of Oslo and the Norwegian Institute
of Public Health. The University of Oslo and the Norwegian Institute of Public
Health were responsible for the design of the study, data collection, analysis,
interpretation of data and writing the manuscript.

10.

11.
12.

13.

Availability of data and materials
The datasets analyzed during the current study are available from the
corresponding author on reasonable request.

14.

Ethics approval and consent to participate
The Norwegian Centre for Research Data approved the study (project number
53936), and written informed consent was obtained from the mother/parents.

15.

Consent for publication
Not applicable (no personal information is included in the manuscript).
Competing interests
The authors declare that they have no competing interests.
Author details
1
Department of Nutrition, Institute of Basic Medical Sciences, Faculty of
Medicine, University of Oslo, PO Box 1046, Blindern, 0317 Oslo, Norway.
2
Department of Chronic Diseases and Aging, Norwegian Institute of Public
Health, PO Box 222, Skøyen, 0213 Oslo, Norway.
Received: 25 January 2019 Accepted: 26 June 2019

16.

17.

18.
19.
20.

References
1. Colditz GA. Nurses’ Health Study: demonstrating the impact of research, and
adapting new measures and approaches to increase relevance and effect of
cohort studies. Public health research & practice. 2016;26(3). Epub 2016/07/
17. doi: https://doi.org/10.17061/phrp2631628. PubMed PMID: 27421340.
2. Merritt MA, Tzoulaki I, van den Brandt PA, Schouten LJ, Tsilidis KK,
Weiderpass E, et al. Nutrient-wide association study of 57 foods/nutrients
and epithelial ovarian cancer in the European Prospective Investigation into
Cancer and Nutrition study and the Netherlands Cohort Study. The
American journal of clinical nutrition. 2016;103(1):161–167. Epub 2015/11/27.
doi: https://doi.org/10.3945/ajcn.115.118588. PubMed PMID: 26607939.
3. Kristiansen AL, Lande B, Overby NC, Andersen LF. Factors associated with
exclusive breast-feeding and breast-feeding in Norway. Public Health Nutr.
2010;13(12):2087–96. https://doi.org/10.1017/S1368980010002156.
4. Willett W. Nutritional epidemiology. New York, USA: Oxford University Press; 2013.
5. Galea S, Tracy M. Participation rates in epidemiologic studies. Ann
Epidemiol 2007;17(9):643–653. Epub 2007/06/08. doi: https://doi.org/10.
1016/j.annepidem.2007.03.013. PubMed PMID: 17553702.
6. Halbesleben JR, Whitman MV. Evaluating survey quality in health services
research: a decision framework for assessing nonresponse bias. Health services
research. 2013;48(3):913–930. Epub 2012/10/11. doi: https://doi.org/10.1111/14756773.12002. PubMed PMID: 23046097; PubMed Central PMCID: PMCPMC3681236.
7. Edwards PJ, Roberts I, Clarke MJ, Diguiseppi C, Wentz R, Kwan I, et al. Methods
to increase response to postal and electronic questionnaires. The Cochrane

21.
22.

23.

24.

25.

database of systematic reviews. 2009;(3):Mr000008. Epub 2009/07/10. doi:
https://doi.org/10.1002/14651858.MR000008.pub4. PubMed PMID: 19588449.
Edwards P, Cooper R, Roberts I, Frost C. Meta-analysis of randomised trials
of monetary incentives and response to mailed questionnaires. J Epidemiol
Community Health 2005;59(11):987–999. Epub 2005/10/20. doi: https://doi.
org/10.1136/jech.2005.034397. PubMed PMID: 16234429; PubMed Central
PMCID: PMCPMC1732953.
Johansson L, Solvoll K, Opdahl S, Bjorneboe GE, Drevon CA. Response rates
with different distribution methods and reward, and reproducibility of a
quantitative food frequency questionnaire. Eur J Clin Nutr 1997;51(6):346–
353. Epub 1997/06/01. PubMed PMID: 9192190.
Kristiansen AL, Laugsand Lillegaard IT, Frost Andersen L. Effect of changes in
a food frequency questionnaire: comparing data from two national dietary
survey instruments among 12-month-old infants. BMC Public Health 2013;
13:680. Epub 2013/07/26. doi: https://doi.org/10.1186/1471-2458-13-680.
PubMed PMID: 23883290; PubMed Central PMCID: PMCPMC3724696.
Sharpe D. Your Chi-Square test is statistically significant: now what? Practical
assessment. Research & Evaluation. 2015;20:8.
Lande B, Andersen LF, Baerug A, Trygg KU, Lund-Larsen K, Veierod MB, et al.
Infant feeding practices and associated factors in the first six months of life:
the Norwegian infant nutrition survey. Acta paediatrica (Oslo, Norway :
1992) 2003;92(2):152–161. Epub 2003/04/25. PubMed PMID: 12710639.
Andersen LF, Lande B, Arsky GH, Trygg K. Validation of a semi-quantitative
food-frequency questionnaire used among 12-month-old Norwegian
infants. Eur J Clin Nutr 2003;57(8):881–8. Epub 2003/07/25. doi: https://doi.
org/10.1038/sj.ejcn.1601621. PubMed PMID: 12879081.
Pit SW, Vo T, Pyakurel S. The effectiveness of recruitment strategies on general
practitioner's survey response rates - a systematic review. BMC Med Res
Methodol 2014;14:76. Epub 2014/06/08. doi: https://doi.org/10.1186/1471-228814-76. PubMed PMID: 24906492; PubMed Central PMCID: PMCPMC4059731.
Boucher S, Grey A, Leong SL, Sharples H, Horwath C. Token monetary
incentives improve mail survey response rates and participant retention:
results from a large randomised prospective study of mid-age New Zealand
women. The New Zealand medical journal 2015;128(1413):20–30. Epub
2015/06/24. PubMed PMID: 26101115.
Rimm EB, Stampfer MJ, Colditz GA, Giovannucci E, Willett WC. Effectiveness
of various mailing strategies among nonrespondents in a prospective
cohort study. Am J Epidemiol 1990;131(6):1068–1071. Epub 1990/06/01.
PubMed PMID: 2343859.
Nederhof AJ. Effects of repetition and consistency of personalization
treatments on response rate in mail surveys. Soc Sci Res. 1983;12(1):1–9.
https://doi.org/10.1016/0049-089X(83)90006-6.
Posten Norge Group. 2017 in breif. https://www.postennorge.no/en/
financial-and-sustainability-report-2017; 2017.
Hoenig JM, Heisey DM. The abuse of power. Am Stat. 2001;55(1):19–24.
https://doi.org/10.1198/000313001300339897.
Singer E, Couper MP. Do incentives exert undue influence on survey
participation? Experimental evidence. Journal of empirical research on
human research ethics : JERHRE. 2008;3(3):49–56. Epub 2009/04/24. doi:
https://doi.org/10.1525/jer.2008.3.3.49. PubMed PMID: 19385770; PubMed
Central PMCID: PMCPMC2600442.
Statistics Norway. Earnings of all employees 2018 [cited 2018 may 23rd].
Available from: https://www.ssb.no/en/arbeid-og-lonn/statistikker/lonnansatt.
Norstat Norway Focus Groups (Norstat Norge Fokusgrupper). Norstat
Norway focus groups (Norstat Norge Fokusgrupper): Facebook; 2018.
Available from: https://norstatgroup.com/methods/focus-groups/.
Council for International Organizations of Medical Sciences, World Health
Organization. International Ethical Guidelines for Health-related Research
Involving Humans. 4th ed. Geneva 2016.
Largent EA, Fernandez Lynch H. Paying Research Participants: Regulatory
Uncertainty, Conceptual Confusion, and a Path Forward. Yale journal of
health policy, law, and ethics. 2017;17(1):61–141. Epub 2017/12/19. PubMed
PMID: 29249912; PubMed Central PMCID: PMCPMC5728432.
Gelinas L, Largent EA, Cohen IG, Kornetsky S, Bierer BE, Fernandez Lynch H.
A Framework for Ethical Payment to Research Participants. The New
England journal of medicine. 2018;378(8):766–771. Epub 2018/02/22. doi:
https://doi.org/10.1056/NEJMsb1710591. PubMed PMID: 29466147.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

