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Abstract

Background: Preventive primary care programs that aim to reduce morbidity and mortality from lifestyle-related diseases are
often affected by low-to-moderate participation rates. Improving participation rates is essential for clinical effectiveness and
cost-effectiveness. In 2016-2017, we conducted a pilot study (TOF pilot1) for a preventive primary care intervention (TOF is the
Danish abbreviation for “Early Detection and Prevention”). Among 8814 invited patients, 3545 (40.22%) consented to participate,
with the highest participation rates among women and patients with higher income, education, and employment.

Objective: The aim of this study was to evaluate the effects of a revised invitation strategy on invitation comprehensibility, the
overall participation rate, and participant demography. The new strategy specifically targeted men and patients of low educational
attainment.

Methods: This study was embedded in the second TOF pilot study (TOF pilot2, initiated in October 2018) that tested an adjusted
intervention. The revised invitation strategy comprised a prenotification postcard and a new invitation that specifically targeted
men and patients of low educational attainment. The new invitation was developed in a co-design process that included
communication professionals and target-group representatives. The study sample consisted of 4633 patients aged between 29
and 59 years, who resided in one of two municipalities in the Region of Southern Denmark. Eligible patients were randomly
assigned to one of four invitation groups. The control group (Group 1) received the original invitation used in TOF pilot1. The
intervention groups received the original invitation and the prenotification postcard (Group 2), the new revised invitation and the
prenotification postcard (Group 3), or the new invitation but no prenotification postcard (Group 4).

Results: Overall, 2171 (46.86%) patients consented to participate. Compared to the control group, participation rates increased
significantly in all three intervention groups (all P<.001). Participation across the three intervention groups increased for women
and men, as well as for patients with high and low educational attainment and high and low family income. The largest relative
increase in participation rates occurred among men, patients with low educational attainment, and patients with low family income.
No increase in participation was detected for unemployed patients or patients of non-Danish origin. Most participants found the
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original (813/987, 82.37%) and new (965/1133, 85.17%) invitations easy to understand with no significant difference (P=.08) in
comprehensibility between invitations.

Conclusions: The results suggest that participation in preventive primary care interventions can be greatly increased by
implementing a co-design–based invitation strategy that includes prenotification postcards and targeted invitations. Although
firm conclusions cannot be made from this study, the observed increased participation rates for men and patients of low
socioeconomic status may be relevant in programs that aim to reduce social inequality in health.

Trial Registration: ClinicalTrials.gov NCT03913585; https://clinicaltrials.gov/ct2/show/NCT03913585

(JMIR Public Health Surveill 2021;7(3):e25617) doi: 10.2196/25617
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Introduction

Background
Preventive primary care health checks that aim to reduce
lifestyle-related morbidity and mortality often have only
moderate-to-low participation rates (<50%) [1-4]. In addition,
the rate of uptake appears to be unevenly spread across the
population. Specifically, patients who are most likely to
participate in preventive health checks are those who have a
higher socioeconomic status, are older, are female, or have a
lower than average prevalence of cardiovascular risk factors
[3,5,6].

Important factors that facilitate participation include the mode
of invitation, patient awareness of the given preventive program,
and clarity of the program’s purpose [7-9]. For example, a
written invitation is often the first point of contact between
program providers and the patient, thus representing a vital
element in recruitment. Previous studies have assessed the
effects of invitation content and mode of distribution on
participation rate. A US study targeting Hispanic employees
found that participation in a worksite dietary intervention
increased when the initial advertisement (a flyer) was
supplemented with a personalized letter to individual workers.
Tailoring the letter further by including heart disease risk
statistics for Hispanics rather than the general population,
however, had no additional effect on participation [10]. By
contrast, Sallis et al increased participation in a health check
intervention from 29.3% to 33.5% by revising the invitation
with insights from behavioral science, including simplification,
action-focused behavioral instructions, and personal salience,
and specifically addressing implementation intentions [11].
Other tactics, including emphasizing support from a funding
agency, incorporating endorsements from senior-position health
professionals as opposed to junior-position health professionals
[12], and tailoring the invitation with information about patient
cardiovascular disease risk, had no effect [13]. Finally, in a
recent study by Koitsalu et al, higher participation rates in a
cancer screening program were associated with the use of
prenotification postcards and reminders. The study also assessed
invitation length but found no effect on participation [8]. While
these studies report on a relatively broad range of specific
invitation methods that seem to vary somewhat in effectiveness,
the evidence ultimately indicates the potential for boosting
intervention participation by focusing on both the overall
invitation strategy and individual invitation components.

Specific Basis for Our Study
In a recent study (TOF pilot1), we tested the feasibility and
acceptability of a step-wise approach to preventive primary care
health checks [14]. TOF is the Danish abbreviation for “Early
Detection and Prevention.” The TOF intervention centers on a
two-step process as follows: (1) the identification and
stratification of the at-risk population through a participant
risk-assessment questionnaire combined with health information
from electronic patient records at general practitioners (GPs);
(2) an offer of targeted and cohesive preventive services to the
high-risk population.

In the TOF pilot1 study, a random sample of 8814 patients (aged
29-59 years) from 47 GP clinics was invited to take part in the
study [2,14,15]. An invitation to participate was sent to each
patient’s digital mailbox, followed by two reminders 2 weeks
apart in the event of nonresponse. The digital mailbox is an
online system provided by the Danish government for secure
communication between individuals and public authorities/other
trusted organizations. Almost all (>92%) Danish citizens aged
15 years or above have a digital mailbox [16].

A total of 3545 (40.22%) invited patients consented to take part
in the study. Consistent with other similar studies, women and
patients with higher income, education, and employment rates
were most likely to participate [2].

In an attempt to increase general participation rates as well as
participation specifically among underrepresented patient groups
at possible increased risk of lifestyle-related diseases (males
and patients with low educational attainment) [17,18], we
revised the invitation strategy, taking a pragmatic co-design
approach. To this end, we engaged communication professionals
as well as target-group representatives [19]. This paper reports
on the effects of the revised invitation strategy on invitation
comprehensibility, the overall participation rate, and participant
demography.

Methods

Context of the Study
This study is nested within the second TOF pilot study (TOF
pilot2) that tests the feasibility and acceptability of an adjusted
version of the TOF intervention. The study has been registered
on ClinicalTrials.gov (NCT03913585).
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Adjustments to the Invitation Strategy
Prior to study commencement, the TOF invitation strategy was
revised by (1) adding a prenotification postcard sent to
prospective participants 2 weeks prior to the digital invitation,
and (2) designing a new invitation based on the results of a
co-design approach [19]. The prenotification postcard and the
original and new TOF invitations (all translated into English)
are presented in Multimedia Appendix 1, Multimedia Appendix
2, and Multimedia Appendix 3.

Prenotification Postcard
The purpose of the prenotification postcard was to create
awareness about the upcoming invitation and the TOF
intervention in general. It urged recipients to keep an eye on
their digital mailbox during the next couple of weeks as
“something important is on its way.” The prenotification also
contained brief information about the full intervention, including
the possibility of receiving a preventive health check, and was
signed by the patients’ GP, the municipality, and the Region of
Southern Denmark.

Invitation
The original and new invitations were designed as one-page
PDF files written in Danish. Both included the contact details
of the project coordinator and a hyperlink to the study webpage
where additional information about the study could be accessed,
including a short animated film outlining the individual steps
of the intervention. Both invitation versions also included a link
to a web-based digital support system through which participants
could provide their informed consent to participate. The
invitations were addressed to individual patients and were signed
by the patients’ GP, the municipality, and the Region of
Southern Denmark.

Development of the New Invitation by a Co-Design
Approach
The new invitation was developed in a pragmatic co-design
process in collaboration with communication professionals,
purposely sampled representatives from the target population,
and the Men’s Health Society [20], a multidisciplinary
organization dedicated to the field of men’s health in all its
aspects.

First, three revamped versions of the invitation were developed
by communication professionals and on the basis of current
knowledge on facilitators and barriers for participation in
preventive health checks [9,11]. All versions were designed to
include clear and unambiguous information about the
intervention, action-focused behavioral instructions (pictogram),
and information on target-group selection (scarcity). A
pictogram was included to clearly depict the individual steps
of the intervention (when, where, and how), with the aim to
rehearse the cognitive link between behavior and context [21].
A special effort was made to keep sentences short, concise, and
free of jargon [22]. The exact wording of the invitation was
inspired by recent Danish preventive programs focusing on men
and socially deprived groups [23,24], and by specific
recommendations from the Men’s Health Society.

Thereafter, the three new invitations were discussed and tested
for content and comprehensibility in a focus group. Focus group
members were purposely sampled to include men and people
with low educational level. The recruitment process comprised
advertisements on Facebook and Instagram, which were targeted
at people aged 29 to 59 years with low educational attainment.
In addition, attendees at “Meeting Place for Men” in the city of
Sønderborg [25] (a social connectedness initiative for men)
were contacted directly. The resulting focus group comprised
10 people between 34 and 57 years old (three women and seven
men). Eight focus group members had no formal education
beyond secondary school, one was a primary school teacher,
and one was a printmaker. None of the focus group members
were eligible to participate in the TOF pilot2 study as they
resided outside the participating municipalities.

A semistructured interview guide was developed by a
multidisciplinary research team and communication
professionals. The guide included thematic open- and
closed-ended questions on facilitators and barriers for receiving
information through the digital mailbox, on general perceptions
of health, and on the specific content and comprehensibility of
the three invitations [26]. Before the meeting, all focus group
members were asked to study the three invitations. During the
meeting, all participants were encouraged to provide input.

The focus group meeting was filmed and transcribed. Strong
action-oriented comments, points, and statements about the
content, wording, and design of the three invitations were
identified and used in the development of the final invitation.

Study Design
The effect of the revised invitation strategy on overall
participation and participant demography was tested in a
randomized controlled trial nested within the TOF pilot2 study.
Initially, a total of 61 GPs from 22 GP clinics in two
municipalities in the Region of Southern Denmark (Haderslev
and Middelfart) were invited to take part in the study.
Subsequently, the target group was selected from the patient
registries of the participating GP clinics and comprised patients
born between 1959 and 1988 (aged 29-59 years). The chosen
age range resembles age ranges used in previous lifestyle
interventions in primary care [27-30] and was determined on
the rationale that people in this age group may achieve the
greatest health benefits from improvements in lifestyle. Patients
were excluded if they lived outside the municipalities of
Haderslev or Middelfart, if they did not have a digital mailbox
(<5% of the target population) [16], or if their name and address
were unlisted. Patients from the municipality of Haderslev who
were invited to the first TOF pilot study (TOF pilot1) were also
excluded.

Before study commencement, all eligible patients were randomly
assigned to one of four invitation groups and thus received one
of the following: (1) the original invitation used in the first TOF
pilot study (control group, Group 1), (2) a prenotification
postcard and the original invitation (Group 2), (3) a
prenotification postcard and the new invitation (Group 3), and
(4) the new invitation but no prenotification postcard (Group
4).
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In order to avoid cross-contamination, patients living together
were randomized to the same invitation group. Randomization
was done using Stata (refer to the subsection Sample Size
Calculation, Randomization, and Statistical Analysis).

On October 8, 2018, the prenotification postcard was sent by
standard mail to patients in Groups 2 and 3. Two weeks later
on October 22, 2018, invitations were sent to the digital
mailboxes of all eligible patients (Groups 1-4). In the event of
nonresponse, the invitation was followed up with two digital
reminders sent 2 weeks apart. The reminders were identical to
the first invitation, except for a brief sentence that informed the
participant that this was a reminder. The deadline for providing
informed consent to participate was December 3, 2018 (6 weeks
after the invitation was first sent out).

Immediately following consent, the participant was redirected
from the digital support system to an electronic questionnaire
that included the following question on invitation
comprehensibility: “The information about the project included
in the digital invitation was.” The answer options were as
follows: “Easy to understand,” “Fairly understandable,” and
“Difficult to understand.”

Dependent Variable
Patients were defined as participants or nonparticipants based
on whether they had provided informed consent to participate
in the study.

Independent Variables
Invitation group (Groups 1-4), invitation type (original/new),
and prenotification postcard (yes/no) were defined as described
above. Participants’ evaluation of invitation comprehensibility
was dichotomized as 1 (“easy to understand”) or 0 (“fairly
understandable/difficult to understand”).

Register-Based Data
Information on sex, age, country of origin, educational level,
employment status, and family income was retrieved from the
national Danish Bureau of Statistics (Statistics Denmark) and
linked with individual patients’ Danish Personal Identification
number (CPR).

Participant age was determined at the time of invitation and
categorized in 10-year age brackets. Country of origin was
retrieved for the year 2018 and categorized as Danish, Western,
or non-Western. Western countries included countries in the
European Union and associated countries, as well as the United
States, Canada, Australia, and New Zealand. Non-Western
countries included the European countries of Albania, Bosnia
and Herzegovina, Belarus, Yugoslavia, Kosovo, Macedonia,
Moldova, Montenegro, Russia, Serbia, Soviet Union, Turkey,
and Ukraine; all countries in Africa, South and Central America,
and Asia; and all countries in Oceania (except Australia and
New Zealand). Stateless persons were also defined as
non-Western. The highest attained educational level was
retrieved for October 2018 and categorized as secondary school,
high school, vocational education, higher education, or higher
education-master’s level. Subsequently, the highest educational
attainment was dichotomized (low educational attainment
[yes/no]: yes = secondary school; no = high school, vocational

education, higher education, or higher education-master’s level).
Employment status was retrieved for November 2018 and
categorized as employed, self-employed, unemployed/on
benefits, social welfare recipient, or other. In Denmark, all
unemployed workers are eligible to receive social welfare
benefits, whereas unemployment benefits are accessible only
to citizens who have been unemployed for less than 2 years and
who are members of a voluntary unemployment benefit fund.
The final group (“others”) represents, for example, unemployed
persons from a family that relies on one income only. For all
analyses, employment status was dichotomized (unemployed
[yes/no]: yes = unemployed/on benefits, social welfare
recipients, or other; no = employed or self-employed). Family
income was retrieved for 2013-2018, defined by the mean annual
net income of the household, and was categorized in quartiles.
Subsequently, family income was dichotomized (low income
[yes/no]: yes = lowest quartile; no = above the lowest quartile).

Sample Size Calculation, Randomization, and
Statistical Analysis
Based on results from a previous study that employed a similar
approach of prenotification postcard followed by invitation [8],
we estimated that the intervention could achieve a 6% increase
in the participation rate (ie, 46% compared with 40% in the
control group) [2]. The study was therefore designed to detect
a 6% difference in the participation rate between control and
intervention groups with 80% power and 5% significance. This
required a total sample size of 4404 (1101 per group) patients.

Randomization was performed by participant address, assigning
random numbers to the cohort using the generate rannum =
uniform() command in Stata. Subsequent allocation to create
approximately equally sized groups was performed using the
egen recruitmentgroup = cut(rannum), group(4) command.

Descriptive statistics have been used to present the study sample.
Generalized linear models (binreg) were run to assess the effects
of invitation mode and individual invitation elements on
participation rates. Adjusted analyses accounted for age and
sex.

Chi-square analyses were performed to compare participation
rates in each of the three intervention groups to that in the
control group overall and in sociodemographic subgroups.
Generalized linear models (binreg) were run to calculate risk
ratios (RRs) and 95% CIs. RR was chosen over odds ratio (OR)
as OR tends to exaggerate the estimate of the relationship
between an exposure and an outcome in cases where there is
an association [31].

Generalized linear models (binreg) also assessed the association
between invitation type (original or new) and level of
comprehensibility (“easy to understand” or “fairly
understandable/difficult to understand”). The significance level
was set at P<.05.

All statistical analyses were performed on secure servers at
Statistics Denmark using Stata version 16.0 (Statacorp).

Ethics Approval and Consent to Participate
The study was approved by the Research & Innovation
Organisation, University of Southern Denmark (18/32742), and
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the TOF pilot2 study was registered at ClinicalTrial.gov
(NCT03913585) [32]. According to Danish regulations (Act on
Research Ethics Review of Health Research Projects [section
14.2]), this study did not need approval from a health research
ethics committee as no research on human tissue or other
biological material was performed. The study complies with
the Helsinki Declaration by requiring informed consent from
participants.

Focus group members received compensation for transportation
costs but were not remunerated for their participation in the
meeting. Participants in the TOF pilot2 study did not receive
any remuneration or compensation.

Results

Assignment to Invitation Groups and
Sociodemographic Characteristics of the Invitation
Groups
A total of 15 GPs from four clinics took part in the study. Of
6347 patients born between 1959 and 1988, 4633 were eligible
to participate in the study. Random assignment placed 1151
patients in Group 1 (original invitation, no postcard [control]),
1156 in Group 2 (original invitation plus postcard), 1148 in
Group 3 (new invitation plus postcard), and 1178 in Group 4
(new invitation, no postcard).

Table 1 shows the sociodemographic characteristics of all 4633
patients who were invited to take part in the study. Overall, the
four invitation groups did not differ in any demographic
characteristics.

Table 1. Sociodemographic characteristics and mode of invitation among patients invited to participate in a preventive primary care program for
lifestyle-related diseases (TOF pilot2).

Total (n=4633,
100%), n (%)

Group 4: New invita-
tion (n=1178,
25.43%), n (%)

Group 3: New invita-
tion + postcard
(n=1148, 24.78%),
n (%)

Group 2: Original
invitation + postcard
(n=1156, 24.95%),
n (%)

Group 1: Original
invitation (control)
(n=1151, 24.84%),
n (%)

Mode of invitation

     10-year age groups (missing n=0)

1247 (26.92)309 (26.23)321 (27.96)315 (27.25)302 (26.24)29-39 years

1776 (38.33)442 (37.52)456 (39.72)437 (37.80)441 (38.31)40-49 years

1610 (34.75)427 (36.25)371 (32.32)404 (34.95)408 (35.45)50-60 years

     Sex (missing n=0)

2199 (47.54)560 (47.54)561 (48.87)533 (46.11)545 (47.35)Male

2434 (52.46)618 (52.46)587 (51.13)623 (53.89)606 (52.65)Female

Country of origin (missing n=21, 0.45%)

4190 (90.85)1064 (90.78)1040 (90.99)1042 (90.37)1044 (91.26)Denmark

157 (3.40)42 (3.58)45 (3.94)38 (3.30)32 (2.80)Western

265 (5.75)66 (5.63)58 (5.07)73 (6.33)68 (5.94)Non-Western

Highest educational attainment (missing n=155, 3.34%)

758 (16.93)190 (16.71)183 (16.56)189 (16.83)196 (17.61)Secondary school

3720 (83.07)947 (83.29)922 (83.44)934 (83.17)917 (82.39)Highschool, vocational education,
higher education, or higher educa-
tion-master’s level

Employment status (missing n=15, 0.32%)

843 (18.25)215 (18.33)213 (18.60)207 (17.94)208 (18.15)Unemployed/on benefits, social

welfare recipients, or othera

3775 (81.75)958 (81.67)932 (81.40)947 (82.06)938 (81.85)Employed or self-employed

Family income (missing n=21, 0.45%)

1094 (23.72)288 (24.57)270 (23.62)276 (23.94)260 (22.73)Lowest quartile

3518 (76.28)884 (75.43)873 (76.38)877 (76.06)884 (77.27)Greater than the lowest quartile

a“Other” represents, for example, unemployed persons from a family that relies on one income only.
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Participation
A total of 2171 (46.86%) out of 4633 invited patients consented
to participate in the study. Participation rates ranged from
39.44% (454/1151) to 50.78% (583/1148) across the four
invitation groups. The participation rate for patients who
received the original invitation alone (control group) (39.44%)
was comparable to the participation rate obtained in TOF pilot1
(40.22%) [2]. Figure 1 shows the flow of patients from sampling
to participation in the TOF pilot2 study.

Compared to participants in Group 1, who received the original
invitation alone, participation rates were higher for Group 2
(original invitation plus prenotification postcard), Group 3 (new
invitation plus prenotification postcard), and Group 4 (new
invitation alone). These differences in participation rates
remained highly significant after adjustments for age and sex
(Table 2). The highest rate of participation was achieved in
Group 3. Differences in participation rates between the three
intervention groups (Groups 2, 3, and 4), however, did not reach
statistical significance (Group 2 vs 3: P=.36; Group 2 vs 4:
P=.78; Group 3 vs 4: P=.23).

Figure 1. Flow diagram of a preventive primary care program (TOF pilot2) from initial sampling of patients to participation rates in each of four
invitation groups. GP: general practitioner.
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Table 2. Analysis of associations between participation, mode of invitation, and invitation elements among patients invited to take part in a preventive
primary care program for lifestyle-related diseases (TOF pilot2).

Model 2 (adjusted for age and sex)Model 1 (crude)Sample size (n)Variable

P valueRR (95% CI)P valueRRa (95% CI)

Mode of invitation

N/A1 (0)bN/Ac1 (0)b1151Original invitation (control)

<.0011.23 (1.12-1.34)<.0011.24 (1.13-1.36)1156Original invitation + postcard

<.0011.29 (1.18-1.41)<.0011.29 (1.17-1.41)1148New invitation + postcard

<.0011.22 (1.11-1.33)<.0011.22 (1.12-1.34)1178New invitation

Individual invitation elements

Prenotification postcard

N/A1 (0)bN/A1 (0)b2329No

<.0011.13 (1.07-1.20)<.0011.13 (1.07-1.21)2304Yes

Invitation

N/A1 (0)bN/A1 (0)b2307Original

<.0011.12 (1.06-1.19)<.0011.12 (1.05-1.19)2326New

aRR: risk ratio.
bReference group.
cN/A: not applicable.

Table 3 shows the difference in participation rates between the
intervention groups and the control group by sociodemographic
subgroups.

The three intervention groups recorded higher participation rates
than the control group for both female and male patients and
across all age groups. In addition, patients of any educational
level, who were of Danish origin, employed, or with a family

income above the lowest quartile, were more likely to participate
if they received one of the three new modes of invitation.
Further, with or without the prenotification postcard, the new
invitation increased participation rates for patients with a family
income in the lowest quartile. By contrast, none of the new
modes of invitation affected participation rates for unemployed
patients or patients of non-Danish (Western or non-Western)
origin.
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Table 3. Participation in a preventive primary care program (TOF pilot2) and risk ratios of participation obtained from comparing each of the new
modes of invitation (Groups 2-4) to the original one (Group 1, control) overall and by sociodemographic subgroups.

TotalGroup 4: New invitationGroup 3: New invitation +
postcard

Group 2: Original invitation +
postcard

Group 1:
Original invi-
tation (con-
trol)

Participation over-
all and by sociode-
mographic sub-
groups

Value, n (%)RR (95%
Cl)

P valueValue, n
(%)

RR (95%
Cl)

P valueValue, n
(%)

RRb

(95% Cl)
P valueaValue, n

(%)
Value, n (%)

2171 (46.86)1.22
(1.12-
1.34)

<.001569
(48.30)

1.29
(1.17-
1.41)

<.001583
(50.78)

1.24
(1.13-
1.36)

<.001565
(48.88)

454 (39.44)Overall

10-year age groups

426 (34.16)1.33
(1.03-
1.71)

.03102
(33.01)

1.68
(1.33-
2.13)

<.001134
(41.74)

1.47
(1.15-
1.88)

.002115
(36.51)

75 (24.83)29-39 years

850 (47.86)1.17
(1.01-
1.35)

.03217
(49.10)

1.20
(1.04-
1.39)

.01230
(50.44)

1.19
(1.03-
1.37)

.02218
(49.89)

185 (41.95)40-49 years

895 (55.59)1.23
(1.08-
1.40)

.001250
(58.55)

1.24
(1.09-
1.42)

.001219
(59.03)

1.21
(1.06-
1.38)

.005232
(57.43)

194 (47.55)50-60 years

Sex

903 (41.06)1.32
(1.13-
1.53)

<.001242
(43.21)

1.35
(1.16-
1.57)

<.001248
(44.21)

1.34
(1.15-
1.56)

<.001234
(43.90)

179 (32.84)Male

1268 (52.10)1.17
(1.04-
1.31)

.008327
(52.91)

1.26
(1.12-
1.41)

<.001335
(57.07)

1.17
(1.04-
1.31)

.007331
(53.13)

275 (45.38)Female

Country of origin

2056 (49.07)1.23
(1.12-
1.35)

<.001541
(50.85)

1.29
(1.17-
1.41)

<.001553
(53.17)

1.23
(1.12-
1.35)

<.001530
(50.86)

432 (41.38)Denmark

56 (35.67)1.33
(0.64-
2.79)

.4414
(33.33)

1.42
(0.69-
2.81)

.3216
(35.56)

1.89
(0.95-
3.77)

.05418
(47.37)

8 (25.00)Western

53 (20.00)1.22
(0.59-
2.52)

.5913
(19.70)

1.39
(0.67-
2.85)

.3713
(22.41)

1.35
(0.68-
2.71)

.3916
(21.92)

11 (16.18)Non-Western

Highest educational attainment

274 (36.15)1.56
(1.15-
2.10)

.00374
(38.95)

1.75
(1.30-
2.34)

<.00180
(43.72)

1.50
(1.11-
2.04)

.00871
(37.57)

49 (25.00)Secondary
school

1848 (49.68)1.19
(1.08-
1.31)

<.001484
(51.11)

1.23
(1.12-
1.36)

<.001487
(52.82)

1.21
(1.10-
1.33)

<.001484
(51.82)

393 (42.86)Highschool,
vocational edu-
cation, higher
education, or
higher educa-
tion-master’s
level

Employment status

308 (36.54)0.98
(0.76-
1.26)

.8877
(35.81)

1.00
(0.78-
1.29)

.9978
(36.62)

1.02
(0.79-
1.31)

.8977
(37.20)

76 (36.54)Unem-
ployed/on
benefits, so-
cial welfare
recipients, or
other
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TotalGroup 4: New invitationGroup 3: New invitation +
postcard

Group 2: Original invitation +
postcard

Group 1:
Original invi-
tation (con-
trol)

Participation over-
all and by sociode-
mographic sub-
groups

Value, n (%)RR (95%
Cl)

P valueValue, n
(%)

RR (95%
Cl)

P valueValue, n
(%)

RRb

(95% Cl)
P valueaValue, n

(%)
Value, n (%)

1861 (49.30)1.28
(1.16-
1.41)

<.001492
(51.36)

1.35
(1.22-
1.48)

<.001504
(54.08)

1.28
(1.16-
1.42)

<.001488
(51.53)

377 (40.19)Employed or
self-employed

Family income

352 (32.18)1.39
(1.07-
1.81)

.01100
(34.72)

1.44
(1.10-
1.87)

.00697
(35.93)

1.30
(1.00-
1.71)

.05290
(32.61)

65 (25.00)Lowest quar-
tile

1813 (51.53)1.21
(1.10-
1.34)

<.001468
(52.94)

1.27
(1.16-
1.40)

<.001485
(55.56)

1.24
(1.12-
1.36)

<.001474
(54.05)

386 (43.67)Greater than
the lowest
quartile

aP values for differences in the participation rate between the individual intervention groups (Groups 2-4) and the control group (Group 1).
bRR: risk ratio.

Invitation Comprehensibility
A total of 2120 (97.65%) participants answered the question on
invitation comprehensibility. Of these, 987 had received the
original invitation and 1133 had received the new one. The
response rates for these two groups were thus 96.86%
(987/1019) and 98.35% (1133/1152), respectively.

Among participants who received the new invitation, 965
(85.17%) found it easy to understand. This level of invitation
comprehensibility was comparable to that of the original
invitation group (n=813, 82.37%, RR 1.03; 95% CI 1.00-1.07;
P=.08). Including missing data in the “fairly
understandable/difficult to understand” group did not alter these
results.

Discussion

Focus of the Study
We investigated whether different iterations of invitation
strategies might increase the participation rate in a preventive
primary care intervention targeting lifestyle-related diseases.
We focused on participation in general as well as participation
specifically among men and people with low educational
attainment.

Effect on Participation
Each of the experimental invitation strategies greatly increased
participation rates compared with the control. There were,
however, no statistical differences in impact between the three
intervention groups (Groups 2-4). Overall, participation rates
increased for both women and men, as well as for patients of
high and low socioeconomic status. However, the consistently
higher RRs for men compared to women, patients with low
compared to high educational attainment, and patients with low
compared to high family income may indicate a larger relative
effect in these groups. Firm conclusions for this effect cannot
be made based on the reported results though. Taken together,
the impact of an invitation strategy on participation in preventive
programs like the one tested here may also have implications

for other settings, such as worksite health promotion programs,
which often have low/moderate participation rates [33].

The apparent effect on participation among non-Danish patients
was not significant. This may be due to the rather small sample
sizes, but cultural characteristics and the fact that invitations
and postcards were in Danish most likely also contributed
[34,35]. Similarly, the relatively low participation rates for
unemployed patients may signify greater participation barriers
in this group. For example, unemployment has previously been
shown to be associated with poorer mental and physical health,
which may impede the likelihood of taking part in research
studies [36,37]. We also note, however, that the revised
invitation was designed to target men and patients of low
educational attainment. As such, the purposely sampled focus
group for invitation design did not include unemployed patients
or patients of non-Danish origin specifically. Involving patients
from these target groups in future design processes might allow
for invitation strategy adjustments to accommodate these groups
as well.

Specific Invitation Elements
Supplementing both the original and revised invitations with
the prenotification postcard increased participation rates. Of
particular note, the notoriously hard-to-reach youngest age group
(29-39 years old) also responded well to this mode of invitation.
These results are consistent with previous research showing
higher participation and odds of response to questionnaires
when the study invitation is preceded by a prenotification [8,38].
The specific content of the postcard likely contributed further
as the teaser sentence “Something important is on its way –
remember to keep an eye on your digital mailbox” may have
primed participants to be more attentive to their digital mailbox
and the upcoming invitation. Indeed, a systematic review on
methods to increase responses to postal and electronic
questionnaires revealed that using teasers on the envelope can
increase participation [38].

The new invitation comprised action-focused behavioral
instructions (pictograms), shorter sentences, and jargon‐free

JMIR Public Health Surveill 2021 | vol. 7 | iss. 3 | e25617 | p. 9https://publichealth.jmir.org/2021/3/e25617
(page number not for citation purposes)

Thilsing et alJMIR PUBLIC HEALTH AND SURVEILLANCE

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


language. Formatting invitation content in this way has been
demonstrated to facilitate research participation in both the
general population as well as hard-to-reach subgroups, including
people with intellectual disabilities [22]. In other words, the
deliberate focus on creating an easy-to-grasp lay-person
invitation may have contributed to engaging a broader audience.

Compared to the original invitation, the heading of the new
invitation included a clear incentive (“Get a free health check”)
coupled with an action-focused instruction (“Use five minutes
on a questionnaire”). Although the effect of such specific
wording is difficult to assess, past research would suggest that
it may have influenced participation. For instance, Sallis et al
increased participation in a National Health Service health check
program by using behavioral instructions and concrete
statements in the invitation [11].

In this study, most participants found both invitations easy to
understand with no significant difference in comprehension
between the two. As invitation comprehensibility was only
assessed in patients consenting to participate, it cannot be ruled
out that nonparticipation may be related to invitation
comprehensibility, that is, people might have declined the
invitation because it was not sufficiently clear to them.
Nonetheless, results from a study on female nonparticipants in
a screening program for cardiovascular diseases and diabetes
revealed that although the participants believed they understood
the screening invitation, they seemed unaware of what the
examination entailed [39]. Thus, self-reported understanding
of similar written information may be somewhat biased.

While we also assessed other potential factors for
nonparticipation besides invitation comprehensibility (eg,
motivation and time constraints) [9], these results will be
published elsewhere as they are deemed beyond the scope of
this article.

Clinical Implications
Preventive programs rely on high uptake to optimize clinical
effectiveness and cost-effectiveness [40]. However, in many
studies, patient uptake is disproportionately higher for women
than men and for patients of high than lower socioeconomic
status [2,3,5,6]. To this end, initiatives to increase uptake among
men and among men and women of low socioeconomic status
should be prioritized to mitigate inequality in health.

Results from this study indicate that targeting men and patients
of low educational attainment led to an increase in participation
not only in these groups, but also among women and patients
of high educational attainment. Despite this, co-design
processes, like the one tested here, may still be relevant in efforts
focusing on social inequality in health, as the relative increase
in participation rates appeared to be higher for men, patients
with low educational attainment, and patients with low family
income.

Further, in order to reach the most socioeconomically
disadvantaged groups, the invitation strategy should probably
be combined with other more individual-oriented recruitment
approaches [41,42]. Recent evidence suggests that the use of
support workers in general practice with the specific aim to
increase uptake of preventive health checks may greatly increase

participation among patients from deprived areas and among
minority groups [43]. In addition, Cook et al found that
invitation by telephone was highly effective for recruiting
patients from specific ethnic minority groups [44].

Digital Versus Paper-Based Invitations
In this study, we used a digital mailbox and a web-based digital
support system to distribute invitations and obtain informed
consent. Although access to both systems required a two-phase
log in, results from the TOF pilot studies showed participation
rates comparable to those obtained in other studies that relied
on paper-based invitations [2,4,11]. This may in part be
explained by the fact that the digital mailbox is a trusted and
familiar mode of communication between the individual citizen
and municipal, regional, and national authorities in Denmark.
Another advantage relates to cost. For example, Ebert et al found
that web-based invitations were more cost-effective (by a factor
of 10) than paper-based ones and that nonrespondents were
demographically similar in the two groups, indicating low risk
of selection bias [45]. In this study, combining the new invitation
with a prenotification postcard did not outperform the new
digital invitation alone in terms of participation rates. Therefore,
the additional cost associated with distributing the
prenotification postcard should be considered in any relevant
invitation strategy.

Strengths and Limitations
In this study, sample size calculations were based on the
expected overall increase in the participation rate rather than
specific participation rates in socioeconomic subgroups.
Repeating the study with a larger population might reveal an
increase in participation rates for patients of non-Danish origin.
In addition, a larger study would reveal whether the observed
relative increase in participation rates for men compared to
women and for patients with low compared to high educational
attainment and family income is replicable.

From the results, it was not possible to assess which specific
aspects of the revised invitation and/or prenotification postcard
drove the observed effects. Using a more rigorous and
theory-based co-design procedure may lead to more insights
into these aspects. In addition, it would be relevant to test the
potential effect of combining different recruitment strategies in
future research.

As nearly all (98%) Danish citizens are registered with a GP
[46], the study sample resembled the general Danish population
for this particular age group. However, since patient sampling
was based on GP clusters, differences in participation rates
between these clusters cannot be excluded, and future studies
may consider looking into this.

We randomized our sample by household to ensure that patients
living together were invited in the same way. This procedure
along with sample representability provided the study with high
internal as well as external validity. In addition, this study
provides important new insights into the potential effects of
making a special effort when it comes to invitation strategies
for preventive health checks. Further, tailoring the invitations
to specific groups by employing co-design procedures may help
attenuate inequalities in health.
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Conclusion
The results of this study showed that high improvements in
participation rates in a preventive health check intervention may
be obtained by taking a co-design approach to the invitation

strategy that involves communication professionals and
target-group representatives. In particular, the increased
participation of men and patients of low socioeconomic status
indicates the potential value of such initiatives to mitigate
inequalities in health.

Acknowledgments
The authors wish to thank the patients, general practitioners, and municipal health professionals who took part in the study. The
study received funding from Trygfonden (grant no 125508), The Committee of Quality and Education in General Practice in the
Region of Southern Denmark (grant no 18/527), and The Region of Southern Denmark (grant no 11/13244). The sponsors had
no involvement in the review or approval of the manuscript.

Conflicts of Interest
None declared.

Multimedia Appendix 1
Original invitation.
[PDF File (Adobe PDF File), 251 KB-Multimedia Appendix 1]

Multimedia Appendix 2
New invitation.
[PDF File (Adobe PDF File), 218 KB-Multimedia Appendix 2]

Multimedia Appendix 3
Prenotification postcard.
[PDF File (Adobe PDF File), 160 KB-Multimedia Appendix 3]

Multimedia Appendix 4
CONSORT 2010 checklist.
[DOC File , 219 KB-Multimedia Appendix 4]

References

1. van den Brekel-Dijkstra K, Rengers AH, Niessen MAJ, de Wit NJ, Kraaijenhagen RA. Personalized prevention approach
with use of a web-based cardiovascular risk assessment with tailored lifestyle follow-up in primary care practice--a pilot
study. Eur J Prev Cardiol 2016 Mar;23(5):544-551. [doi: 10.1177/2047487315591441] [Medline: 26080811]

2. Larsen LB, Sondergaard J, Thomsen JL, Halling A, Sønderlund AL, Christensen JR, et al. Digital Recruitment and Acceptance
of a Stepwise Model to Prevent Chronic Disease in the Danish Primary Care Sector: Cross-Sectional Study. J Med Internet
Res 2019 Jan 21;21(1):e11658 [FREE Full text] [doi: 10.2196/11658] [Medline: 30664466]

3. Dryden R, Williams B, McCowan C, Themessl-Huber M. What do we know about who does and does not attend general
health checks? Findings from a narrative scoping review. BMC Public Health 2012 Aug 31;12(1):723 [FREE Full text]
[doi: 10.1186/1471-2458-12-723] [Medline: 22938046]

4. Van der Meer V, Nielen MM, Drenthen AJ, Van Vliet M, Assendelft WJ, Schellevis FG. Cardiometabolic prevention
consultation in the Netherlands: screening uptake and detection of cardiometabolic risk factors and diseases--a pilot study.
BMC Fam Pract 2013 Feb 26;14(1):29 [FREE Full text] [doi: 10.1186/1471-2296-14-29] [Medline: 23442805]

5. Bender AM, Jørgensen T, Helbech B, Linneberg A, Pisinger C. Socioeconomic position and participation in baseline and
follow-up visits: the Inter99 study. Eur J Prev Cardiol 2014 Jul;21(7):899-905. [doi: 10.1177/2047487312472076] [Medline:
23233551]

6. Bjerregaard AL, Maindal HT, Bruun NH, Sandbæk A. Patterns of attendance to health checks in a municipality setting:
the Danish 'Check Your Health Preventive Program'. Prev Med Rep 2017 Mar;5:175-182 [FREE Full text] [doi:
10.1016/j.pmedr.2016.12.011] [Medline: 28050340]

7. Harte E, MacLure C, Martin A, Saunders CL, Meads C, Walter FM, et al. Reasons why people do not attend NHS Health
Checks: a systematic review and qualitative synthesis. Br J Gen Pract 2017 Dec 04;68(666):e28-e35. [doi:
10.3399/bjgp17x693929]

JMIR Public Health Surveill 2021 | vol. 7 | iss. 3 | e25617 | p. 11https://publichealth.jmir.org/2021/3/e25617
(page number not for citation purposes)

Thilsing et alJMIR PUBLIC HEALTH AND SURVEILLANCE

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=publichealth_v7i3e25617_app1.pdf&filename=2f74df0f2a16716acd1c887b45461bec.pdf
https://jmir.org/api/download?alt_name=publichealth_v7i3e25617_app1.pdf&filename=2f74df0f2a16716acd1c887b45461bec.pdf
https://jmir.org/api/download?alt_name=publichealth_v7i3e25617_app2.pdf&filename=4099728edd1beb0ecd71a9a72392561f.pdf
https://jmir.org/api/download?alt_name=publichealth_v7i3e25617_app2.pdf&filename=4099728edd1beb0ecd71a9a72392561f.pdf
https://jmir.org/api/download?alt_name=publichealth_v7i3e25617_app3.pdf&filename=c025feeb10b4ab90fefe187f09317831.pdf
https://jmir.org/api/download?alt_name=publichealth_v7i3e25617_app3.pdf&filename=c025feeb10b4ab90fefe187f09317831.pdf
https://jmir.org/api/download?alt_name=publichealth_v7i3e25617_app4.doc&filename=f53c2b318b48a4ed4e9f14cfc5f036b1.doc
https://jmir.org/api/download?alt_name=publichealth_v7i3e25617_app4.doc&filename=f53c2b318b48a4ed4e9f14cfc5f036b1.doc
http://dx.doi.org/10.1177/2047487315591441
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26080811&dopt=Abstract
https://www.jmir.org/2019/1/e11658/
http://dx.doi.org/10.2196/11658
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30664466&dopt=Abstract
https://bmcpublichealth.biomedcentral.com/articles/10.1186/1471-2458-12-723
http://dx.doi.org/10.1186/1471-2458-12-723
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22938046&dopt=Abstract
https://bmcfampract.biomedcentral.com/articles/10.1186/1471-2296-14-29
http://dx.doi.org/10.1186/1471-2296-14-29
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23442805&dopt=Abstract
http://dx.doi.org/10.1177/2047487312472076
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23233551&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2211-3355(16)30164-4
http://dx.doi.org/10.1016/j.pmedr.2016.12.011
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28050340&dopt=Abstract
http://dx.doi.org/10.3399/bjgp17x693929
http://www.w3.org/Style/XSL
http://www.renderx.com/


8. Koitsalu M, Eklund M, Adolfsson J, Grönberg H, Brandberg Y. Effects of pre-notification, invitation length, questionnaire
length and reminder on participation rate: a quasi-randomised controlled trial. BMC Med Res Methodol 2018 Jan 05;18(1):3
[FREE Full text] [doi: 10.1186/s12874-017-0467-5] [Medline: 29304734]

9. de Waard AM, Wändell PE, Holzmann MJ, Korevaar JC, Hollander M, Gornitzki C, SPIMEU Research Group. Barriers
and facilitators to participation in a health check for cardiometabolic diseases in primary care: A systematic review. Eur J
Prev Cardiol 2018 Aug 19;25(12):1326-1340 [FREE Full text] [doi: 10.1177/2047487318780751] [Medline: 29916723]

10. Kiernan M, Phillips K, Fair JM, King AC. Using direct mail to recruit Hispanic adults into a dietary intervention: an
experimental study. Ann Behav Med 2000;22(1):89-93. [doi: 10.1007/BF02895172] [Medline: 10892533]

11. Sallis A, Bunten A, Bonus A, James A, Chadborn T, Berry D. The effectiveness of an enhanced invitation letter on uptake
of National Health Service Health Checks in primary care: a pragmatic quasi-randomised controlled trial. BMC Fam Pract
2016 Mar 24;17(1):35 [FREE Full text] [doi: 10.1186/s12875-016-0426-y] [Medline: 27009045]

12. van Wonderen KE, Mohrs J, Ijff M, Bindels PJE, ter Riet G. Two simple strategies (adding a logo or a senior faculty's
signature) failed to improve patient participation rates in a cohort study: randomized trial. J Clin Epidemiol 2008
Oct;61(10):971-977. [doi: 10.1016/j.jclinepi.2008.05.008] [Medline: 18762135]

13. Gidlow CJ, Ellis NJ, Riley V, Chadborn T, Bunten A, Iqbal Z, et al. Randomised controlled trial comparing uptake of NHS
Health Check in response to standard letters, risk-personalised letters and telephone invitations. BMC Public Health 2019
Feb 21;19(1):224 [FREE Full text] [doi: 10.1186/s12889-019-6540-8] [Medline: 30791884]

14. Larsen LB, Sonderlund AL, Sondergaard J, Thomsen JL, Halling A, Hvidt NC, et al. Targeted prevention in primary care
aimed at lifestyle-related diseases: a study protocol for a non-randomised pilot study. BMC Fam Pract 2018 Jul 21;19(1):124
[FREE Full text] [doi: 10.1186/s12875-018-0820-8] [Medline: 30031380]

15. Larsen LB, Sondergaard J, Thomsen JL, Halling A, Sønderlund AL, Christensen JR, et al. Step-wise approach to prevention
of chronic diseases in the Danish primary care sector with the use of a personal digital health profile and targeted follow-up
- an assessment of attendance. BMC Public Health 2019 Aug 13;19(1):1092 [FREE Full text] [doi:
10.1186/s12889-019-7419-4] [Medline: 31409343]

16. Statistik om Digital Post. Digitaliseringsstyrelsen. URL: https://digst.dk/it-loesninger/digital-post/om-loesningen/
tal-og-statistik-om-digital-post/ [accessed 2020-11-02]

17. Sommer I, Griebler U, Mahlknecht P, Thaler K, Bouskill K, Gartlehner G, et al. Socioeconomic inequalities in
non-communicable diseases and their risk factors: an overview of systematic reviews. BMC Public Health 2015 Sep
18;15(1):914 [FREE Full text] [doi: 10.1186/s12889-015-2227-y] [Medline: 26385563]

18. Di Tanna GL, Wirtz H, Burrows KL, Globe G. Evaluating risk prediction models for adults with heart failure: A systematic
literature review. PLoS ONE 2020 Jan 15;15(1):e0224135 [FREE Full text] [doi: 10.1371/journal.pone.0224135] [Medline:
31940350]

19. Steen M, Manshot M, De Koning N. Benefits of Co-design in Service Design Projects. International Journal of Design
2011;5(2):53-60 [FREE Full text]

20. Men's Health Society, Denmark. URL: http://www.sundmand.dk/English.php [accessed 2020-11-09]
21. Ley P. Communicating with Patients: Improving Communication, Satisfaction, and Compliance. Kent, UK: Croom Helm

Ltd; 1988.
22. Chinn D. An empirical examination of the use of Easy Read health information in health consultations involving patients

with intellectual disabilities. J Appl Res Intellect Disabil 2020 Mar;33(2):232-247. [doi: 10.1111/jar.12657] [Medline:
31475419]

23. Thygesen M. Sundhedskampagner og social ulighed i sundhed - Hvordan kortuddannede forstår og bruger
sundhedskampagner. University of Southern Denmark. 2013. URL: https://www.kommunikationsforum.dk/log/multimedia/
PDF%20og%20andre%20dokumenter/Specialer/Speciale_Sundhedskampagner_og_social_ulighed_i_sundhed.pdf [accessed
2021-02-28]

24. Et forebyggelses- og egenomsorgsprojekt målrettet mænd i et samarbejde mellem Ringkøbing-Skjern Kommune og Region
Midtjylland. Sund Mand. 2017. URL: https://www.rm.dk/api/NewESDHBlock/
DownloadFile?agendaPath=%5C%5CRMAPPS0221.onerm.dk%5Ccms01-ext%5CESDH%20Data%5CRM_Internet
%5CDagsordener %5CKvalitets-_og_Efteru%202015%5C27-02-2014%5CAaben_dagsorden&appendixId=63596 [accessed
2020-11-02]

25. Mænds Mødesteder - Sønderborg. 2020. URL: https://www.mmdanmark.dk/soenderborg/forside [accessed 2020-11-02]
26. Borch I, Fischer L. Spørg hvorfor: Sådan skaber du meningsfulde kvalitative undersøgelser med kunder og brugere. 1.

udgave ed. Nyt Teknisk Forlag. Odense, Denmark: Nyt Teknisk Forlag; 2012.
27. Kastarinen MJ, Puska PM, Korhonen MH, Mustonen JN, Salomaa VV, Sundvall JE, LIHEF Study Group.

Non-pharmacological treatment of hypertension in primary health care: a 2-year open randomized controlled trial of lifestyle
intervention against hypertension in eastern Finland. J Hypertens 2002 Dec;20(12):2505-2512. [doi:
10.1097/00004872-200212000-00031] [Medline: 12473876]

28. Roderick P, Ruddock V, Hunt P, Miller G. A randomized trial to evaluate the effectiveness of dietary advice by practice
nurses in lowering diet-related coronary heart disease risk. Br J Gen Pract 1997 Jan;47(414):7-12 [FREE Full text] [Medline:
9115804]

JMIR Public Health Surveill 2021 | vol. 7 | iss. 3 | e25617 | p. 12https://publichealth.jmir.org/2021/3/e25617
(page number not for citation purposes)

Thilsing et alJMIR PUBLIC HEALTH AND SURVEILLANCE

XSL•FO
RenderX

https://bmcmedresmethodol.biomedcentral.com/articles/10.1186/s12874-017-0467-5
http://dx.doi.org/10.1186/s12874-017-0467-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29304734&dopt=Abstract
https://journals.sagepub.com/doi/10.1177/2047487318780751?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%3dpubmed
http://dx.doi.org/10.1177/2047487318780751
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29916723&dopt=Abstract
http://dx.doi.org/10.1007/BF02895172
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10892533&dopt=Abstract
https://bmcfampract.biomedcentral.com/articles/10.1186/s12875-016-0426-y
http://dx.doi.org/10.1186/s12875-016-0426-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27009045&dopt=Abstract
http://dx.doi.org/10.1016/j.jclinepi.2008.05.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18762135&dopt=Abstract
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-019-6540-8
http://dx.doi.org/10.1186/s12889-019-6540-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30791884&dopt=Abstract
https://bmcfampract.biomedcentral.com/articles/10.1186/s12875-018-0820-8
http://dx.doi.org/10.1186/s12875-018-0820-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30031380&dopt=Abstract
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-019-7419-4
http://dx.doi.org/10.1186/s12889-019-7419-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31409343&dopt=Abstract
https://digst.dk/it-loesninger/digital-post/om-loesningen/tal-og-statistik-om-digital-post/
https://digst.dk/it-loesninger/digital-post/om-loesningen/tal-og-statistik-om-digital-post/
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-015-2227-y
http://dx.doi.org/10.1186/s12889-015-2227-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26385563&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0224135
http://dx.doi.org/10.1371/journal.pone.0224135
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31940350&dopt=Abstract
http://www.ijdesign.org/index.php/IJDesign/article/view/890
http://www.sundmand.dk/English.php
http://dx.doi.org/10.1111/jar.12657
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31475419&dopt=Abstract
https://www.kommunikationsforum.dk/log/multimedia/PDF%20og%20andre%20dokumenter/Specialer/Speciale_Sundhedskampagner_og_social_ulighed_i_sundhed.pdf
https://www.kommunikationsforum.dk/log/multimedia/PDF%20og%20andre%20dokumenter/Specialer/Speciale_Sundhedskampagner_og_social_ulighed_i_sundhed.pdf
https://www.rm.dk/api/NewESDHBlock/DownloadFile?agendaPath=%5C%5CRMAPPS0221.onerm.dk%5Ccms01-ext%5CESDH%20Data%5CRM_Internet%5CDagsordener%5CKvalitets-_og_Efteru%202015%5C27-02-2014%5CAaben_dagsorden&appendixId=63596
https://www.rm.dk/api/NewESDHBlock/DownloadFile?agendaPath=%5C%5CRMAPPS0221.onerm.dk%5Ccms01-ext%5CESDH%20Data%5CRM_Internet%5CDagsordener%5CKvalitets-_og_Efteru%202015%5C27-02-2014%5CAaben_dagsorden&appendixId=63596
https://www.rm.dk/api/NewESDHBlock/DownloadFile?agendaPath=%5C%5CRMAPPS0221.onerm.dk%5Ccms01-ext%5CESDH%20Data%5CRM_Internet%5CDagsordener%5CKvalitets-_og_Efteru%202015%5C27-02-2014%5CAaben_dagsorden&appendixId=63596
https://www.mmdanmark.dk/soenderborg/forside
http://dx.doi.org/10.1097/00004872-200212000-00031
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12473876&dopt=Abstract
https://bjgp.org/cgi/pmidlookup?view=long&pmid=9115804
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9115804&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


29. Baron J, Gleason R, Crowe B, Mann J. Preliminary trial of the effect of general practice based nutritional advice. Br J Gen
Pract 1990 Apr;40(333):137-141 [FREE Full text] [Medline: 2115348]

30. No authors listed. Effectiveness of health checks conducted by nurses in primary care: final results of the OXCHECK study.
Imperial Cancer Research Fund OXCHECK Study Group. BMJ 1995 Apr 29;310(6987):1099-1104 [FREE Full text]
[Medline: 7742676]

31. Ranganathan P, Aggarwal R, Pramesh C. Common pitfalls in statistical analysis: Odds versus risk. Perspect Clin Res
2015;6(4):222-224 [FREE Full text] [doi: 10.4103/2229-3485.167092] [Medline: 26623395]

32. An Adjusted Preventive Program Against Lifestyle Related Diseases (TOFpilot2). ClinicalTrials.gov. URL: https:/
/clinicaltrials.gov/ct2/show/NCT03913585 [accessed 2020-11-02]

33. Robroek SJ, van Lenthe FJ, van Empelen P, Burdorf A. Determinants of participation in worksite health promotion
programmes: a systematic review. Int J Behav Nutr Phys Act 2009 May 20;6:26 [FREE Full text] [doi:
10.1186/1479-5868-6-26] [Medline: 19457246]

34. Kwok C, Endrawes G, Lee CF. Cultural Beliefs and Attitudes About Breast Cancer and Screening Practices Among Arabic
Women in Australia. Cancer Nurs 2016;39(5):367-374. [doi: 10.1097/NCC.0000000000000325] [Medline: 26645110]

35. Ray-Mazumder S. Role of gender, insurance status and culture in attitudes and health behavior in a US Chinese student
population. Ethn Health 2001;6(3-4):197-209. [doi: 10.1080/13557850120078125] [Medline: 11696931]

36. Kessler RC, House JS, Turner JB. Unemployment and health in a community sample. J Health Soc Behav 1987
Mar;28(1):51-59. [Medline: 3571906]

37. Virtanen P, Liukkonen V, Vahtera J, Kivimäki M, Koskenvuo M. Health inequalities in the workforce: the labour market
core-periphery structure. Int J Epidemiol 2003 Dec;32(6):1015-1021. [doi: 10.1093/ije/dyg319] [Medline: 14681267]

38. Edwards PJ, Roberts I, Clarke MJ, Diguiseppi C, Wentz R, Kwan I, et al. Methods to increase response to postal and
electronic questionnaires. Cochrane Database Syst Rev 2009 Jul 08(3):MR000008. [doi: 10.1002/14651858.MR000008.pub4]
[Medline: 19588449]

39. Dahl M, Lindholt J, Søgaard R, Frost L, Andersen LS, Lorentzen V. An interview-based study of nonattendance at screening
for cardiovascular diseases and diabetes in older women: Nonattendees' perspectives. J Clin Nurs 2018 Mar;27(5-6):939-948.
[doi: 10.1111/jocn.14018] [Medline: 28815826]

40. Economic Modelling for Vascular Checks. Department of Health, Vascular Policy Team. 2008. URL: http://www.
em-online.com/download/medical_article/36931_DH_085917.pdf [accessed 2020-11-02]

41. Harkins C, Shaw R, Gillies M, Sloan H, Macintyre K, Scoular A, et al. Overcoming barriers to engaging socio-economically
disadvantaged populations in CHD primary prevention: a qualitative study. BMC Public Health 2010 Jul 02;10:391 [FREE
Full text] [doi: 10.1186/1471-2458-10-391] [Medline: 20598130]

42. Sinclair A, Alexander HA. Using outreach to involve the hard-to-reach in a health check: what difference does it make?
Public Health 2012 Feb;126(2):87-95. [doi: 10.1016/j.puhe.2011.11.004] [Medline: 22206983]

43. Kósa K, Katona C, Papp M, Fürjes G, Sándor J, Bíró K, et al. Health mediators as members of multidisciplinary group
practice: lessons learned from a primary health care model programme in Hungary. BMC Fam Pract 2020 Jan 28;21(1):19
[FREE Full text] [doi: 10.1186/s12875-020-1092-7] [Medline: 31992209]

44. Cook EJ, Sharp C, Randhawa G, Guppy A, Gangotra R, Cox J. Who uses NHS health checks? Investigating the impact of
ethnicity and gender and method of invitation on uptake of NHS health checks. Int J Equity Health 2016 Jan 20;15:13
[FREE Full text] [doi: 10.1186/s12939-016-0303-2] [Medline: 26791963]

45. Ebert JF, Huibers L, Christensen B, Christensen MB. Paper- or Web-Based Questionnaire Invitations as a Method for Data
Collection: Cross-Sectional Comparative Study of Differences in Response Rate, Completeness of Data, and Financial
Cost. J Med Internet Res 2018 Jan 23;20(1):e24 [FREE Full text] [doi: 10.2196/jmir.8353] [Medline: 29362206]

46. Pedersen KM, Andersen JS, Søndergaard J. General practice and primary health care in Denmark. J Am Board Fam Med
2012 Mar;25 Suppl 1:S34-S38 [FREE Full text] [doi: 10.3122/jabfm.2012.02.110216] [Medline: 22403249]

Abbreviations
GP: general practitioner
OR: odds ratio
RR: risk ratio
TOF: Early Detection and Protection Project (translated Danish abbreviation)

JMIR Public Health Surveill 2021 | vol. 7 | iss. 3 | e25617 | p. 13https://publichealth.jmir.org/2021/3/e25617
(page number not for citation purposes)

Thilsing et alJMIR PUBLIC HEALTH AND SURVEILLANCE

XSL•FO
RenderX

https://bjgp.org/cgi/pmidlookup?view=long&pmid=2115348
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=2115348&dopt=Abstract
http://europepmc.org/abstract/MED/7742676
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=7742676&dopt=Abstract
http://www.picronline.org/article.asp?issn=2229-3485;year=2015;volume=6;issue=4;spage=222;epage=224;aulast=Ranganathan
http://dx.doi.org/10.4103/2229-3485.167092
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26623395&dopt=Abstract
https://clinicaltrials.gov/ct2/show/NCT03913585
https://clinicaltrials.gov/ct2/show/NCT03913585
https://ijbnpa.biomedcentral.com/articles/10.1186/1479-5868-6-26
http://dx.doi.org/10.1186/1479-5868-6-26
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19457246&dopt=Abstract
http://dx.doi.org/10.1097/NCC.0000000000000325
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26645110&dopt=Abstract
http://dx.doi.org/10.1080/13557850120078125
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11696931&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=3571906&dopt=Abstract
http://dx.doi.org/10.1093/ije/dyg319
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14681267&dopt=Abstract
http://dx.doi.org/10.1002/14651858.MR000008.pub4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19588449&dopt=Abstract
http://dx.doi.org/10.1111/jocn.14018
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28815826&dopt=Abstract
http://www.em-online.com/download/medical_article/36931_DH_085917.pdf
http://www.em-online.com/download/medical_article/36931_DH_085917.pdf
https://bmcpublichealth.biomedcentral.com/articles/10.1186/1471-2458-10-391
https://bmcpublichealth.biomedcentral.com/articles/10.1186/1471-2458-10-391
http://dx.doi.org/10.1186/1471-2458-10-391
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20598130&dopt=Abstract
http://dx.doi.org/10.1016/j.puhe.2011.11.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22206983&dopt=Abstract
https://bmcfampract.biomedcentral.com/articles/10.1186/s12875-020-1092-7
http://dx.doi.org/10.1186/s12875-020-1092-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31992209&dopt=Abstract
https://equityhealthj.biomedcentral.com/articles/10.1186/s12939-016-0303-2
http://dx.doi.org/10.1186/s12939-016-0303-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26791963&dopt=Abstract
https://www.jmir.org/2018/1/e24/
http://dx.doi.org/10.2196/jmir.8353
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29362206&dopt=Abstract
http://www.jabfm.org/cgi/pmidlookup?view=long&pmid=22403249
http://dx.doi.org/10.3122/jabfm.2012.02.110216
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22403249&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


Edited by T Sanchez; submitted 09.11.20; peer-reviewed by N Schoenberg, M Niessen; comments to author 16.12.20; revised version
received 22.01.21; accepted 15.02.21; published 10.03.21

Please cite as:
Thilsing T, Larsen LB, Sonderlund AL, Andreassen SS, Christensen JR, Svensson NH, Dahl M, Sondergaard J
Effects of a Co-Design–Based Invitation Strategy on Participation in a Preventive Health Check Program: Randomized Controlled
Trial
JMIR Public Health Surveill 2021;7(3):e25617
URL: https://publichealth.jmir.org/2021/3/e25617
doi: 10.2196/25617
PMID: 33688836

©Trine Thilsing, Lars Bruun Larsen, Anders Larrabee Sonderlund, Signe Skaarup Andreassen, Jeanette Reffstrup Christensen,
Nanna Herning Svensson, Marie Dahl, Jens Sondergaard. Originally published in JMIR Public Health and Surveillance
(http://publichealth.jmir.org), 10.03.2021. This is an open-access article distributed under the terms of the Creative Commons
Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction
in any medium, provided the original work, first published in JMIR Public Health and Surveillance, is properly cited. The complete
bibliographic information, a link to the original publication on http://publichealth.jmir.org, as well as this copyright and license
information must be included.

JMIR Public Health Surveill 2021 | vol. 7 | iss. 3 | e25617 | p. 14https://publichealth.jmir.org/2021/3/e25617
(page number not for citation purposes)

Thilsing et alJMIR PUBLIC HEALTH AND SURVEILLANCE

XSL•FO
RenderX

https://publichealth.jmir.org/2021/3/e25617
http://dx.doi.org/10.2196/25617
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33688836&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

