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Abstract

Background: Although the outcomes of health promotion and prevention programmes may depend on the level
of intervention, studies and trials often fail to take it into account. The objective of this work was to develop a
framework within which to consider the implementation of interventions, and to propose a tool with which to
measure the quantity and the quality of activities, whether planned or not, relevant to the intervention under
investigation. The framework and the tool were applied to data from the diet and physical activity promotion
PRALIMAP trial.

Methods: A framework allowing for calculation of an intervention dose in any health promotion programme was
developed. A literature reviews revealed several relevant concepts that were considered in greater detail by a
multidisciplinary working group. A method was devised with which to calculate the dose of intervention planned
and that is actually received (programme-driven activities dose), as well as the amount of non-planned intervention
(non-programme-driven activities dose).

Results: Indicators cover the roles of all those involved (supervisors, anchor personnel as receivers and providers,
targets), in each intervention-related groups (IRG: basic setting in which a given intervention is planned by the
programme and may differ in implementation level) and for every intervention period. All indicators are described
according to two domains (delivery, participation) in two declensions (quantity and quality). Application to
PRALIMAP data revealed important inter- and intra-IRG variability in intervention dose.

Conclusions: A literature analysis shows that the terminology in this area is not yet consolidated and that research
is ongoing. The present work provides a methodological framework by specifying concepts, by defining new
constructs and by developing multiple information synthesis methods which must be introduced from the
programme's conception. Application to PRALIMAP underlined the feasibility of measuring the implementation
level. The framework and the tool can be used in any complex programme evaluation. The intervention doses
obtained could be particularly useful in comparative trials.

Trial registration: PRALIMAP is registered at ClinicalTrials.gov under NCT00814554
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Background

As emphasised by Dusenbury et al. [1] in their review of
the implementation of drug abuse prevention in school
settings, important variations in the implementation of
interventions may arise in health promotion programmes.
Other authors before and after him, more particularly
Dane and Schneider [2] and Durlak et al. [3] emphasised
variation factors, such as those regarding adherence.
Nevertheless, the outcomes of programmes are often
analysed without taking variability of implementation
into account [4]. This can lead to the conclusion that a
programme is ineffective when it has not actually been
implemented as expected ("type III error " according to
Basch et al. [5]). In health promotion programmes, par-
ticularly those conducted within the framework of con-
trolled trials, it is therefore necessary to take into account
the level to which interventions are implemented when
interpreting outcomes. This can be viewed as the dose of
intervention received by the target group. The interven-
tion dose must take into account not only the activities
performed according to the programme's frame of refer-
ence, but also those that were conducted but not planned
[6]. This is particularly relevant in health promotion pro-
grammes concerning topics for which media coverage
may lead to initiatives that are locally driven and inde-
pendent from the planned programme. For example, nu-
trition has been the subject of a national programme in
France since 2001 [7].

The objective of the present work was to build a
framework and to propose a tool with which to measure
the quantity and the quality of health promotion activ-
ities implemented, whether planned or not, related to
the themes of the intervention under investigation. The
framework and the tool used to assess the intervention
dose, were applied to data from the PRALIMAP trial
(PRomotion de 'ALIMentation et de I'Activité Physique,
Additional file 1: Box) [8].

Methods

Development of the framework

A working group was set up. The group (comprising the
authors of the present paper) included specialists in pre-
vention, health promotion and health evaluation.

A literature review also revealed several relevant
concepts that were considered in greater detail by the
working group. Various methods have been proposed
with which to evaluate the process of health promotion
programmes [1,9-17].

Development of the tool

Such programmes are generally implemented in settings
constituting homogeneous intervention groups, during
defined period(s) of intervention. We designate them
“intervention-related groups” (IRG). An IRG is a basic
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setting (class, school, hospital, district . ..) in which a given
intervention (education, screening ...) is planned as part
of the programme and in which programme actors may
have particular practices likely to introduce variations in
the implementation of the activities planned within the
programme's frame of reference and/or in the perform-
ance of unplanned activities (beneficial or harmful in ways
relevant to the programme). For every IRG and every
period of intervention, the process evaluation concerned
two major domains: the delivery of the intervention and
the participation of those involved, each of which was
defined in terms of quantity and quality. Four key ques-
tions are to be answered: how much did providers do? Did
providers do well? Did targets participate? And did targets
participate well?

Three categories of programme actors able to influ-
ence implementation of health promotion programmes
were identified [2]: supervisors, personnel anchors and
targets. Supervisors provide personnel anchors with
what they need to carry out the intervention, and over-
see its implementation. Anchors have two roles: as recei-
vers of training in the intervention by supervisors, and
as providers of the intervention to targets.

Crossing of both domains (delivery, participation) with
both declensions (quantity, quality) gives four levels to
be estimated for each type of programme actors (super-
visor, personnel anchor (receiver and provider), target),
i.e. 16 evaluation objects (Figure 1). In practice, only
12 of the 16 are eligible for the process evaluation be-
cause targets do not perform interventions and super-
visors do not work in the field. So, indicators are
established for every IRG in every period and bracketed in
indicator report sheets.

Testing the tool

The framework and the tool used to assess the interven-
tion dose, were applied to the PRALIMAP trial data
Table 1.

Results and discussion

Results

The framework and tool utilisation includes the follow-
ing stages: identification of IRG, identification of inter-
vention periods, identification and categorisation of
programme actors, construction of indicators, data col-
lection, data analysis and valuation of indicators, scoring,
intervention dose calculation, and finally interpretation
of implementation.

Intervention Related Groups (IRG) identification

The Intervention Related Groups (IRG) must be precisely
identified by the investigator from the programme's incep-
tion. They represent the possible combinations of settings
(for example schools, hospitals, cities, districts) and
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Figure 1 Hierarchical organisation of the 16 key objects of evaluation contributing to intervention dose calculation.

interventions (for example education, care, prevention) as
defined in the programme. A setting intended to benefit
from a particular intervention is referred to as IRG-Active
(IRG-A), otherwise it is described as an IRG-Control
(IRG-C) of the intervention concerned (Table 2).

PRALIMAP 24 high schools (settings) were selected
and three strategies (interventions) were evaluated, to
give 72 IRG, among which 36 were IRG-A and 36
IRG-C.

Intervention periods identification

When a programme is implemented, it is important to
divide it up (particularly if it is long) into manageable
periods in order to reduce the effects of phenomena
affecting those involved, such as tiredness, variations in
the learning process, and changes in personnel.

PRALIMAP Each adolescent benefited of interventions
over two consecutive school years (grades 10 and 11)
corresponding to two periods.

Identification and categorisation of the programme actors
Depending on the programmes, three categories of rele-
vant people (supervisors, anchor personnel, targets) may
or may not be present. The programme investigators
comprehensively oversee the implementation but are not
IRG-A supervisors and must not be so defined.

Anchor personnel receive training/information from
supervisors, and then implement the intervention with
the targets. They are often numerous, IRG-specific and
occupy various posts and hierarchical positions. Infor-
mation about events at anchor level is particularly im-
portant because that is where potential deviations from
a programme's frame of reference originate: deviations
such as not performing or only partially performing
planned activities, and introducing unplanned activities.

Targets benefit from intervention and are the subjects
of outcome measures.

PRALIMAP The supervisors were the PRALIMAP
monitors, the anchors were the high school professionals
(administration staff, teachers, catering professionals,
school nurses ...) and the targets were the high school
students.
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Table 1 Application and adaptation to the PRALIMAP trial of the intervention dose determination framework

Intervention Related Group (IRG) 24 high schools * 3 strategies =72 IRG: 36 IRG-A, 36 IRG-C
identification
Intervention periods identification 2 intervention periods = intervention implemented during the grade 10 and 11 school years

Identification and categorisation of the Supervisors: PRALIMAP monitors
programme actors

Anchor personnel: school professionals (administration staff, teachers, catering professionals,
school nurses, . ..)

Targets: high school students

Indicator development Non-programme-driven activities indicators:

* Developed for the 72 IRG

* Concerned respectively the educational nutritional, screening and environmental activities
performed independently of the PRALIMAP trial

Programme-driven activities indicators:
* Developed for the 36 IRG-A
* Concerned the PRALIMAP activities planned by the frame of reference:

- 12 IRG-Education: indicators investigated the delivery of lectures and collective works on nutrition
and the participation in PRALIMAP meetings

-12 IRG-Screening, indicators investigated the delivery of weight and height data and of the proposition
to participate to adapted overweight care management and the participation of students in group
educational sessions

- 12 IRG-Environmental, indicators investigated the delivery of high school environment improvements
(adapted food and physical activity availability) and participation in PRALIMAP parties

Data collection Data collected before the programme implementation:

* High schools nutritional environment (ex: water drinking fountain, proposed physical activities .. .) :
nutritional surveys participated in by school staff

* Nutritional behaviours : adolescent self-administered questionnaires and anthropometric measures
Data collected during implementation:

* Activities delivery data: activity reports, pupil satisfaction surveys (care management, PRALIMAP
meeting. . .)

* Appreciation of PRALIMAP trial : self administered questionnaire

* Evolution of the offer of school catering and physical activity free equipment and the nutritional
environment close by the high school: nutritional surveys participated in by school staff

Data collectedat the end of the programme:

* Activities delivery, school staff and teenagers' participation and favouring and limiting factors :

- focus group of staff responsible for interventional strategies (high school professionals, head teachers)
- individual semi-structured interview of the PRALIMAP monitors

- focus group of health professionals intervening with overweight and obese adolescents in high school
screening

- nutritional survey of high school professionals and students
Data analysis and evaluation of Indicator report sheets are elaborated for every IRG including:
indicators . e ) G
Quantitative indicators expressed in the form of mean or percentage (eg : pupils' activity
participation rate)
* Qualitative (literal) indicators (eg : ranges of food proposed in the lunches, delivery or not of activity)

The number of indicator report sheets varied from 3 to 6 according to the high school
assigned strategies (Table 3) :

*IRG-Education : 1 indicator report sheet of non-programme-driven activities + 1 indicator report sheet
of programme-driven activities

*IRG-Education control : 1 indicator report sheet of non-programme-driven activities

*IRG- Screening : 1 indicator report sheet of non-programme-driven activities + 1 indicator report sheet
of programme-driven activities

*IRG-Screening control : 1 indicator report sheet of non-programme-driven activities
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Table 1 Application and adaptation to the PRALIMAP trial of the intervention dose determination framework

(Continued)

*IRG-Environment : 1 indicator report sheet of non-programme-driven activities + 1 indicator report sheet

of programme-driven activities

*IRG-Environment control : 1 indicator report sheet of non-programme-driven activities

Score assignment

Number of experts:18 (3 groups of 6)

Type and specialty of experts: researchers, field professionals or decision-makers, specialists in diet,
physical activity and\or evaluation, knowing or not the PRALIMAP trial, practicing or not in Lorraine

Region

IRG assigned between the experts: the IRG were fairly and anonymously distributed among the

experts

Individual scoring aid: IT (Excel®)

Scoring : ranging from 0 to 20 for every period, domain and characteristic in each IRGThreshold
defined for the standard deviation and/or the range: if a standard deviation was higher than 2.5 or a
range higher than 6 was observed, the experts debated and proposed a new notation; discrepant scores

were then preserved.

Taking into account between-group variability: A fictitious high school was created and scored by

the 3 groups

Intervention dose calculation
PQI)/20)

Application of intervention dose formula to assigned scores: Dose =DQt x (mean (DQI, PQt,

A group effect has been evidenced thanks to the fictitious high school and required score adjustment

varying from 0.8 to 2.8 points.

Eventually 216 doses (108 per period) were calculated (Table 3).

Indicators development
Two types of indicator are required: specific indicators
related to programme-driven activities, and general indica-
tors related to non-programme-driven activities. The latter
may lead to over- or under-estimation of programme-
driven activities due to synergy or antagonism, respectively.
Programme-driven activities indicators were established
for IRG-A, for every period and each of the 16 evaluation
objects (Figure 1). Non-programme-driven activities indi-
cators were developed for every IRG (including IRG-C, if
any), every period, and every evaluation object.

PRALIMAP Non-programme-driven activities indica-
tors were developed for the 72 IRG and concerned the

Table 2 An example of intervention related group (IRG)
identification

Setting 1 Setting 2 Setting 3 IRG

Intervention 1 Yes Yes No 3IRG:
2 IRG-Active
1 IRG-Control

Intervention 2 No No Yes 3IRG:
1 IRG-Active
2 IRGs-Control

IRG 2IRG: 2 IRG: 2IRG: 6 IRG:
1 IRG-Active 1 IRG-Active 1 IRG-Active 3 IRG-Active
1 IRGControl 1 IRG-Control 1 IRG-Control 3 IRG-Control

educational nutritional, screening and environmental ac-
tivities performed independently of the PRALIMAP
trial. Two examples of this type of activities can be
given : eco-citizenship actions around nutrition took
place in some of schools in the frame of the ‘Agenda
21’ plan ; actions (Sport, Wellness, first aid, breakfast,
fruit...) has been implemented by some school staffs
during local initiatives such as a ‘health week’.

Programme-driven activities indicators were estab-
lished for the 36 IRG-A and concerned the planned
PRALIMAP activities. Twelve IRG education indicators
investigated the delivery of lectures and collective work
on nutrition and participation in PRALIMAP parties.
Twelve IRG screening indicators investigated the collec-
tion of weight and height data and information about
intention to participate in adapted care management and
the participation of students in group educational ses-
sions. Twelve IRG environment indicators investigated
improvements at high schools (changes in diet and phys-
ical activity available) and participation in PRALIMAP
parties.

Data collection
Data collection relied on regular activity reports and on
quantitative and qualitative investigations.

Activity reports permit monitoring of the quantity of
intervention delivered and of participation in activities.
They must be regularly completed by supervisors and
providers.
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The quantitative investigation of large target popula-
tions generally involves self-administered questionnaires,
ideally completed at the same time as outcome measure-
ment. It retrospectively assesses what has been done be-
tween two outcomes measurement points.

Qualitative investigation allows for measurement of
delivery and participation and elucidates the interpreta-
tions and points of view of those involved. Collection
methods are generally observation, collective interview
(such as focus groups) and individual interview [3,18,19]

Both types of investigation complement one another and
involve collection of information from the various people
involved for every IRG and every period of intervention.

Data can be collected at various points:

— before programme implementation to provide
information about the initial context

— during implementation, at the end of every period,
to compare (in a concomitant or retrospective way)
the performed activities to planned ones and to
identify performed but not planned activities

— at the end of the programme to assess general
response and satisfaction.

The programme actors involved are the objects and the
sources of information. For example, targets may report
on their own participation and that of anchors.

PRALIMAP Before the programme implementation, nu-
tritional environmental data were collected at high schools
via surveys of the staff. During implementation, delivery
data were included in activity reports. Student satisfaction
with the programme was measured using a self-
administered questionnaire completed at the same time as
outcome measurement and surveys of satisfaction with
specific activities (care management, PRALIMAP party).
Information about changes in school catering and physical
activity supply, availability of free equipment, and the nu-
tritional environment in the neighbourhood of the high
school was assessed with a survey among the high school
professionals. At the end of the programme, data on activ-
ity delivery, and on participation by school staff and stu-
dents were collected by focus groups of staff responsible
for interventional strategies (high school professionals,
head teachers), and by individual semi-structured interview
of PRALIMAP monitors.

Data analysis and valuation indicators

Data analysis allowed for valuation of the indicators devel-
oped. To facilitate the later expertise work, the valued
indicators are bracketed within indicator report sheets.
For every IRG, one or two indicator report sheets were
elaborated, one covering non-programme-driven activities
indicators and the other the programme-driven activities
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indicators (if IRG-A). On every indicator report sheet
(Figure 2), indicators were presented by domain, de-
clension, and programmes actors concerned as object
and source of information, for each period of intervention.

PRALIMAP Indicator report sheets were developed for
every IRG and included quantitative indicators expressed in
mean or percentage (eg: pupils' activity participation rate),
qualitative (literal) indicators (eg: ranges of food proposed for
lunches, delivery or not of activity). The number of indicator
report sheets varied from three to six according to the high
school assigned strategies (Table 3) totalling 72 indicator re-
port sheets of non-programme-driven activities indicators
and 36 of programme-driven activities indicators (IRG-A).

Assignment of scores

We used the nominal group technique [20] to reach con-
sensual scores. A score covers an IRG set of programme-
driven or non-programme-driven activities indicators; it is
assigned for every domain / declension and every period
(Figure 2). It is impossible to establish from indicators (in
particular those stemming from a qualitative investigation)
an automatic scoring system. Collective expert techniques
are the best methods in that context [21].

The collective expertise method is multidisciplinary, in-
cluding decision-makers, professionals, researchers, and
specialists in the topic of interest and\or the evaluation.
The experts do not all have to be actively involved in the
programme being assessed. Depending on the number of
IRG concerned and available resources, one or several
groups of at least six experts are constituted so as to
obtain a variety of opinions. The notation sessions are
managed by an independent moderator and take place
in the following way:

— anonymous presentation of the IRG characteristics
to provide the experts with an overview of the
environment in which the programme took place,

— explication of the indicators and indicator report sheets,

— determination of a theoretical range of scores,

— IRG-blind scoring by the experts on an individual
marking aid (IT or paper).

The mean, standard deviation and the range of scores
assigned by the experts are calculated for every domain/
declension and every period. If the standard deviation
and/or the range exceed a previously agreed threshold,
experts debate (under the moderator) in order to explain
the deviations, and to look for a possible consensus. The
debate leads to a second score. Mean scores are then
preserved even in the absence of consensus [22].

When several groups of experts are constituted and in
order to take into account the between-group variability, a
fictitious IRG can be proposed to allow for a calibration.
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Indicators

First Period

| Observation

The delivery of the intervention

Quantlty

As a wi ole have the planned activities been
implemented ?

Have the planned activity 1
been implemented ?

Have the planned activity 2
been implemented ?

Source of
information

n

Answers: may be expressed on a
binary scale (yes/no) or a Likert
scale (totally, partially, almost not)
or in percentage

As a whole have the planned activities been
implemented ?

Anchormen’ information

Answers : may be expressed on a
binary scale (yes/no) or a Likert
scale (totally, partially, almost not)
or in percentage

As a whole have the planned activities been
implemented ?

binary sca\e (yes/no) or a Likert
scale (totally, partially, almost not)
or in percentage

Delivery quantity mark (/maximal assignable
mark)

The delivery of the intervention

Qualtity

As a whole have the objectives been achieved ?

Have the activity 1

been produced any
perceptible change ?
Have the activity 2

been produced any
perceptible change ?

Supervisors' information

Answers: may be expressed on a
Likert scale (totally, partially, almost
not) or in percentage

Answers: may be expressed on a
Likert scale (totally, partially, almost
not) or in percentage

As a whole have the activites been useful?**

Target persons’ mformauon

Answers: may be expressed on a
Likert scale (totally, partially, almost
not) or in percentage

Delivery quality mark ( /maximal assignable

[mario

Participation in the
Quantity

activities

As a whole how many anchormen received the

Supervisors' information

having participated?

formation ? percentage
As a whole how many anchormen implemented ercentage
the activity near the target persons? P 9
As a whole how many target person received t
the intervention ? percentage
Anchormen’ information
As a whole how many target persons received ercentage
the intervention ? P 9
Target persons’ mformatmn

As a whole how many target persons declared

percentage

Participation quantity mark (/maximal
assignable mark)

Participation in the
Quality

activities

well ?

Answers: may be expressed on a
Likert scale (totally, partially, almost
not) or in percentage

As a whole have the target persons participated
well ?

Answers: may be expressed on a
Likert scale (totally, partially, almost
not) or in percentage

As a whole how much target persons were
satisfied with the intervention?**:

Target persons’ mlormatmn

Answers: may be expressed on a
Likert scale (totally, partially, almost
not) or in percentage

Participation quality mark (/maximal
assignable mark)

Figure 2 Template of indicators report sheet.
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Table 3 Number and type of IRG and number of indicator report sheets and scores according to the high school and

its assigned PRALIMAP strategies

N° school Strategy Indicator report sheets
Education Screening Environment Non-programme-driven Programme-driven Score total / school
activities activities
1 IRG-C IRG-C IRG-C 3 0 3
2 IRG-A IRG-A IRG-C 3 2 5
3 IRG-A IRG-A IRG-A 3 3 6
4 IRG-A IRG-C IRG-A 3 2 5
5 IRG-A IRG-C IRG-C 3 1 4
6 IRG-A IRG-A IRG-A 3 3 6
7 IRG-A IRG-A IRG-C 3 2 5
8 IRG-C IRG-A IRG-C 3 1 4
9 IRG-A IRG-A IRG-A 3 3 6
10 IRG-C IRG-A IRG-A 3 2 5
1 IRG-A IRG-C IRG-C 3 1 4
12 IRG-C IRG-A IRG-C 3 1 4
13 IRG-C IRG-C IRG-C 3 0 3
14 IRG-A IRG-C IRG-A 3 2 5
15 IRG-C IRG-A IRG-A 3 2 5
16 IRG-C IRG-C IRG-A 3 1 4
17 IRG-A IRG-A IRG-C 3 2 5
18 IRG-A IRG-C IRG-A 3 2 5
19 IRG-C IRG-C IRG-A 3 1 4
20 IRG-C IRG-C IRG-C 3 0 3
21 IRG-C IRG-C IRG-A 3 1 4
22 IRG-C IRG-A IRG-A 3 2 5
23 IRG-A IRG-C IRG-C 3 1 4
24 IRG-C IRG-A IRG-C 3 1 4
12 IRG Education 12 IRG Screening 12 IRG Environment 72 36 108
12 IRG —Control - 12 IRG —Control- 12 IRG —Control-
Education Screening Environment

Eventually, four IRG*period non-programme-driven
activities scores and four IRG—A*period programme-
driven activities scores are obtained for every period.

A wrap up debate needs to be performed with all the
experts, in particular if several groups have been consti-
tuted. It allows for discussion of the relevance of scores,
the difficulties encountered and the between-group vari-
ability, and preparation for the formal weighting of
scores to be used for the dose calculations.

PRALIMAP Three groups of six experts were consti-
tuted, comprising:

— researchers, field professionals or decision-makers,

— specialists in food, physical activity and/or
evaluation,

— people familiar or not with the PRALIMARP trial,

— people practising or not in the Lorraine Region.

The experts assigned scores ranging from O to 20 for every
period, domain and declension in each of the IRG, distribu-
ted fairly and anonymously among the experts. The scores
were entered on computers, allowing for immediate display
of results. If a standard deviation higher than 2.5 or a range
higher than 6 was observed, the experts debated. A fictitious
high school was created and scored by the three groups.

Intervention dose calculation

The four declensions are not independent but nested:
participation is subject to delivery, and quality is subject
to quantity. In practice, the impact of the quantity of activ-
ity delivery is likely to be decreased by the delivery quality
as well as by the quantity and quality of participation. The
delivery quantity score is therefore weighted by the mean
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of the delivery quality scores and of the participation
quantity and quality score, the mean being divided by the
common maximal assignable score.
Thus Dose = DQt x (mean (DQI, PQt, PQl)/mas):
DQt
delivery quantity score
DQI
delivery quality score
PQt
participation quantity score
PQl
participation quality score
mas
common maximal assignable score

Two doses are calculated for every intervention period:
one non-programme-driven activities dose for every IRG
and one programme-driven activities dose for every
IRG-A.

PRALIMAP The formula was applied to scores assigned
to each of the 72 IRG covering the 24 high schools.
Overall, 216 doses (108 per period) were calculated: four
for every IRG-A (a non-programme-driven activities
dose and a programme-driven activities dose for each of
the two periods) and two doses for every IRG-C (a non-
programme-driven activities dose for each of the two
periods).

A group effect revealed by the fictitious high school neces-
sitated score adjustment varying from 0.8 to 2.8 points.

Implementation interpretation

The unit of analysis is the setting. For each setting, clus-
ter characteristics (e.g. geographical zone, socioeconomic
status) and target population characteristics (e.g. sex
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ratio, mean age, total number of professionals) were col-
lected. Doses are expressed as means, medians, and dis-
tribution parameters. Doses calculated for an IRG are
assigned to every target person belonging to it. The ana-
lysis allows for dose comparisons between IRG or IRG
clusters as defined in the outcomes analysis plan.

PRALIMAP The twelve mean doses (four for each
of the three PRALIMAP strategies) obtained ranged
from 5.2 (programme-driven activities dose second year
screening) to 9.0 (non-programme-driven activities dose
first year education) (Table 4).

Variability of delivery from one high school to the
other was evidenced for all the strategies; nutritional
educational activities were performed in all the high
schools allocated or not to the education strategy. A few
active high schools performed practically no activity, in
particular for the screening strategy.

The mean doses were low. The programme-driven ac-
tivities mean dose of IRG-education for the first year
was 8.2, while the mean doses of four constituent
declensions / characteristics varied from 11.4 for the
participation quality to 13.6 for the delivery quantity,
with an IRG dose range from 6.5 for participation quan-
tity to 15.8 for delivery quality (Table 5).

The mean dose was higher in the first year than the
second, with the exception of the programme-driven ac-
tivities dose of the environment strategy. The median
was lower than the mean except for environment. Con-
trol high schools had non-null intervention doses that
were weak for the screening strategy (2.7 year 1),
and higher for environment (5.6) and education (6.3).
They benefited from interventions not planned by the
programme. High schools that benefited from a strategy
had doses significantly higher than their controls whatever

Table 4 Global description of the intervention doses in the 24 high schools participating in the PRALIMAP trial

N mean standard deviation median Q1 Q3 min max

Education NPDA* year 1 24 9.0 35 83 6.6 125 34 139
year 2 24 7.7 28 78 55 10.0 2.5 132

PDA** year 1 12 8.2 1.9 7.8 7.3 9.3 4.7 11.8

year 2 12 6.3 35 7.5 27 85 05 109

Screening NPDA year 1 24 52 37 50 23 84 0.0 1.9
year 2 24 50 34 54 1.8 79 0.0 10.1

PDA year 1 12 6.3 35 6.6 3.1 93 12 108

year 2 12 36 2.7 30 19 48 0.5 88

Environment NPDA year 1 24 6.4 23 7.0 58 7.8 1.8 94
year 2 24 5.7 20 6.1 46 7.3 12 9.6

PDA year 1 12 78 1.8 76 6.8 84 52 125

year 2 12 82 3.1 86 6.9 9.7 03 12.1

* NPDA : Non-programme-driven activities.
** PDA : Programme-driven activities.
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Table 5 IRG Education - year 1 detail of the mean assigned marks

N mean standard deviation median Q1 Q3 min max
Delivery quantity 12 136 1.5 14.2 124 14.8 105 15.7
Delivery quality 12 12.2 26 12.1 10.6 14.5 82 15.8
Participation quantity 12 122 24 12.5 11.2 13.6 6.5 15.2
Participation quality 12 114 2 1.2 9.8 12.8 8.7 14.5

the year. The general environment dose was significantly
higher in IRG-A education than in IRG-C-education, and
the educational non-programme-driven activities dose in
the second year was significantly higher in IRG-A environ-
ment than IRG-C environment (Table 6).

A significant negative interaction between the educa-
tion and environment strategies emerged (Figure 3).
When education and environment were implemented in
combination, the doses of both were lower than expected
in an additive model. The screening strategy was imple-
mented independently of the other strategies (absence of
interaction).

A multivariate analysis taking into account cluster
characteristics (implementation waves, high school edu-
cation type and geographical zone) and individual char-
acteristics (gender, age, social and occupational status,
BMI) did not modify the results.

Discussion

A framework and a tool allowing for calculation of an im-
plementation dose of programme- or non-programme-
driven activities during health promotion programmes were
elaborated, investigated and validated in a cluster rando-
mized trial. An approach led by the theory necessitated spe-
cification of certain concepts (dose, delivery, participation,
quantity, quality, programme actors, information sources),
definition of new constructs (IRG, period, programme-
driven activities, non-programme-driven activities) and de-
velopment of information synthesis techniques (indicator
report sheets by IRG, collective expertise, practical details
of intervention dose calculation). Application in PRALI-
MAP confirmed the feasibility of the approach, demon-
strated important implementation variability between IRG

and over time, and showed that intervention doses can be
obtained and used in future ‘in treatment’ analysis.

The importance of process in health programmes and
trials has been increasingly recognised in recent decades
and has been the subject of three important reviews
[1-3]. In 1998, Dane and Schneider, reviewed 162 primary
and secondary prevention studies [2]. They emphasised
that failure to consider integrity data, particularly regard-
ing adherence, can compromise the internal validity of
prevention studies. In 2003, Dusenbury et al. [1], analyzed
drug addiction prevention studies performed over a
25-year period. They revealed that poor implementa-
tion may reduce a programme's effectiveness and that
strong methodologies to measure and analyze imple-
mentation should be developed. In 2008, Durlak et al.
[3] reviewed more than 500 articles (the majority of
which were already synthesised in five meta-analyses)
and clearly showed that implementation level affects
the outcomes of health promotion and prevention pro-
grammes. They contributed to the description of fac-
tors that influence implementation, and recommended
implementation data collection, which they consider
an essential feature of programme evaluation.

These three reviews showed that the terminology is
not yet consolidated, probably hindering the dissemin-
ation of data from implementation studies. We used a
pragmatic and general classification that covered the
concepts used in the reviews (Table 7). They sometimes
proposed components not of the same nature, for ex-
ample exposure and programme differentiation. Indeed,
programme differentiation is a peculiar characteristic
that can influence implementation but does not depend
on programme actors, whereas exposure represents the

Table 6 Mean doses obtained for each of the three PRALIMAP strategies

Dose EDUCATION SCREENING ENVIRONNEMENT
Control Active Control Active Control Active
NPDA PDA NPDA PDA NPDA PDA NPDA PDA NPDA PDA NPDA PDA
Education year 1 6,3 11,7 82 92 88 89 76 82 7,7 99 87
year 2 6,0 9,5 6.3 8,0 6,2 75 6,5 6,8 55 8,6 72
Screening year 1 6,1 64 44 6,2 2,7 7,7 6,3 55 63 49 6,3
year 2 52 37 4,7 34 2,5 74 36 52 34 48 38
Environment year 1 52 8,0 7,6 76 6,4 8,2 6,4 74 5,6 7,2 78
year 2 4,9 89 6,6 75 57 83 57 8,0 4,9 6,6 82

Bold face values: statistically significant difference of the received dose between the control and the strategy groups.
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Figure 3 PRALIMAP educational and environmental intervention dose received according to the assigned strategies.

amount of the programme delivered. It is not always
easy to distinguish, in papers, what is exactly meant by
adherence, dose or quality. Our classification allows for
a hierarchical organization of four components and thus
for the calculation of what we call the ‘intervention
dose’. These components are obtained by simply answer-
ing four questions: how much did providers do? Did
providers do well? Did targets participate? And did tar-
gets participate well?

Like Dane and Schneider [2], we put the emphasis on
clearly identifying, during the indicator construction
process, the information sources and the various personnel
involved in the programme — each of whom might be a
source of information on the others. For example, in a
school programme, students may assess the teachers’ par-
ticipation and vice versa. That is why we suggest precisely
identifying the people associated with each of the four
components (Figure 1).

As underlined by Durlak et al. [3], no study has reported
100% implementation by providers. The implementation
level depends on supervisors or providers, and varies from
20 to 40% depending on the setting. A supervisor or a pro-
vider operating in several programme settings can even

behave differently in each. So it seems necessary to take
into account the setting- and intervention-specific imple-
mentation level; hence we elaborated the new concept of
IRG. In PRALIMAD, the variety, the number of supervisors
and providers and the potential substitution of individual,
from one school year to the next brought to light the im-
portance of taking into account the period and the IRG.
For the evaluation of an effectiveness trial, this notion is
crucial to understanding of the relation between the imple-
mentation and the outcomes. It is just as important in
health programmes not in the context of a trial in order to
take account of variability and weaken the dilution effect
induced by heterogeneity of settings.

Most studies consider only those activities directly driven
by the programme. Durlak suggests considering the contam-
ination aspect (treatment contamination, usual care, alterna-
tive services) in the level of implementation assessment,
particularly when a control comparative group is used. We
stress that implementation in a specific programme may be
influenced by other concomitant programmes such as na-
tional media campaigns, local programmes or personal
initiatives by those involved in the programme under consid-
eration. Therefore, we distinguished between programme-
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driven and non-programme-driven activities relevant to the
intervention under investigation.

PRALIMAP showed not only the importance of this
distinction, particularly when estimating the effect of the
intervention, but also the difficulty of distinguishing
whether an activity (for example the delivery of a nutri-
tion course within the curriculum) is performed in the
programme's frame of reference. So, in high schools ac-
tive for a given strategy, the non-programme-driven ac-
tivities scores were higher than in control high schools
when we could have expected them to be equal or even
lower.

It is essential to have in mind the indicators from the
programme inception to be sure to eventually have indi-
cators for every domain, every declension and every per-
son involved; the quality and the sufficiency of the data
collection depend on that. So in PRALIMAP we were not
able to collect data on participation in non-programme-
driven screening activities.

Collective expertise appeared to be the most appropri-
ate method [20,22,23] with which to facilitate dose cal-
culation. In PRALIMAP, the experts underlined the
importance of the first indicator sheet, which acts as a
scoring reference. We observed between-group variabil-
ity in scores thanks to the fictitious high school. To min-
imise variability, we recommend limiting the number of
expert groups and submitting to the experts (without
their knowing) a first indicator sheet corresponding to a
fictitious IRG, which allows for measurement of the
group effect and, if necessary, adjustment of scores.

Application to PRALIMAP confirms our hypothesis of
strong implementation variability between IRG, with de-
viation depending on period and intervention strategy.
Awareness of this variability is necessary in order to esti-
mate the influence of implementation on programme
outcomes [3]. That will be performed in PRALIMAP by
‘on-treatment’ analysis [24], in which the calculated dose
of an IRG will be assigned to each student of that IRG.
It is thus about a dose calculated collectively and not in-
dividually. The variability of the calculated final IRG
dose may depend on the weighting method. The method
we used reflects at best the implementation level in the
target population but tends to reduce the dose measure
variability. The ‘in treatment’ analysis could allow for
validation of the proposed weighting method.

Conclusions

The implementation of complex public health and
health promotion programmes is measurable thanks to
the calculation of an intervention dose. The calculation
is based on the construction of indicators developed
from the conception of the programme and rigorous
data collection on the processes with programme actors
likely to induce variations in the implementation.
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Independent collective expert input ensures the valid-
ity of the measure obtained.

The tool can be used in any programme evaluation. It
could be particularly useful in comparative trials and in
studies of the influence of implementation on programme
outcomes. Further developments and researches are needed
to ensures its utility and evaluate its transferability to other
contexts.

Additional file

[Additional file 1: Box. The PRALIMAP trial. ]

Abbreviations

DQt: Delivery quantity score; DQI: Delivery quality score; IRG: Intervention
related group; IRG-A: Intervention related group — active; IRG-C: Intervention
related group — control; IT: Information technology; NPDA: Non-programme-
driven activities; PDA: Programme-driven activities; PRALIMAP: Promotion de
I'ALImentation et de I'Activité Physique; PQt: Participation quantity score;
PQI: Participation quality score; mas: Common maximal assignable score.

Competing interests
The authors declare that they have no competing interests.

Authors' contributions

SB is the principal investigator of the PRALIMAP trial. JFC is the co-
investigator. All authors are process evaluation managers. KL and EB
constructed indicators, participated in data collection and evaluated
indicators. FE prepared the information technology aid. EB, KL and SB
moderated the three PRALIMAP notation sessions. CL, FE, JFC and NT were
scorers. EB, SB and FE are statistical managers. EL is logistic head managers
and EA is high school professional head managers. KL and SB. drafted the
manuscript. Al authors have read and approved the final manuscript. SB is
the paper's guarantor.

Acknowledgements

We thank again all the people who worked to make the PRALIMAP trial a
success and who are named in the PRALIMAP paper [8]. We are especially
grateful to the experts who participated in the March 26th, 2010 notation
and expertise session: Nelly AGRINIER, Michel CHAULIAC, Corinne
DELAMAIRE, Sophie GENDARME, Lucie GERMAIN, Jean-Luc GRILLON, Aline
HERBINET, Serge HERCBERG, Eliette JEANMAIRE, Stephanie REGAT, Gilles
ROBERT, Elodie SPEYER, Joseph VROH BENIE Bl, Anne VUILLEMIN.

We warmly thank all the staff of the Nancy — University Hospital,
epidemiology and clinical evaluation department and of the Lorraine
University, Nancy School of Public Health who contributed the logistic
organisation of the session: Alain ANDRIEUX, Catherine CRUAUX, Christelle
DUJON and Jean Marc VIRION.

Author details

'INSERM, CIC-EC CIE6, Nancy, France. CHU Nancy, Epidémiologie et
Evaluation Cliniques, Nancy, France. 3Université de Lorraine, Université Paris
Descartes, EA 4360 Apemac, Nancy, France. *Université de Lorraine, Faculté
de Médecine, Ecole de Santé Publique, Nancy, France. °National conservatory
of arts and crafts (CNAM), Nancy, France. ®Local school office of the Nancy-
Metz academy, Nancy, France. ’Clinical epidemiology and evaluation
department, University Hospital of Nancy, Allée du morvan, 54505,
Vandoeuvre-lés-Nancy Cedex, France.

Received: 16 March 2012 Accepted: 28 July 2012
Published: 19 September 2012

References

1. Dusenbury L, Brannigan R, Falco M, Hansen WB: A review of research on
fidelity of implementation: implications for drug abuse prevention in
school settings. Health Educ Res 2003, 18:237-256.


http://www.biomedcentral.com/content/supplementary/1471-2288-12-146-S1.doc

Legrand et al. BVIC Medical Research Methodology 2012, 12:146
http://www.biomedcentral.com/1471-2288/12/146

20.

21.

22.

Dane AV, Schneider BH: Program integrity in primary and early secondary
prevention: are implementation effects out of control? Clin Psychol Rev
1998, 18:23-45.

Durlak JA, DuPre EP: Implementation matters: a review of research

on the influence of implementation on program outcomes and the
factors affecting implementation. Am J Community Psychol 2008,
41:327-350.

Saunders RP, Ward D, Felton GM, Dowda M, Pate RR: Examining the link
between program implementation and behavior outcomes in the
lifestyle education for activity program (LEAP). Eval Program Plann 2006,
29:352-364.

Basch CE, Sliepcevich EM, Gold RS, Duncan DF, Kolbe LJ: Avoiding type IlI
errors in health education program evaluations: a case study. Health Educ
Q 1985, 12:315-331.

Breart G, Bouyer J: Epidemiological methods in evaluation. Rev Epidemiol
Sante Publique 1991, 39(Suppl 1):S5-514.

Hercberg S, Chat-Yung S, Chauliac M: The French National Nutrition

and Health Program: 2001-2006-2010. Int J Public Health 2008,

53:68-77.

Briangon S, Bonsergent E, Agrinier N, Tessier S, Legrand K, Lecomte E, Aptel
E, Hercberg S, Collin JF: PRALIMAP: study protocol for a high school-
based, factorial cluster randomised interventional trial of three
overweight and obesity prevention strategies. Trials 2010, 11:119.

Hall WJ, Zeveloff A, Steckler A, Schneider M, Thompson D, Pham T, Volpe
SL, Hindes K, Sleigh A, McMurray RG: Process evaluation results from the
HEALTHY physical education intervention. Health Educ Res 2011,
27(2):307-318.

McCabe BK, Potash D, Omohundro E, Taylor CR: Design and
implementation of an integrated, continuous evaluation, and quality
improvement system for a State-based home-visiting program. Matern
Child Health J 2012, [Epub ahead of print].

Schneider M, Hall WJ, Hernandez AE, Hindes K, Montez G, Pham T, Rosen L,
Sleigh A, Thompson D, Volpe SL, et al: Rationale, design and methods for
process evaluation in the HEALTHY study. Int J Obes (Lond ) 2009, 33
(Suppl 4):560-567.

Dumas JE, Lynch AM, Laughlin JE, Phillips SE, Prinz RJ: Promoting
intervention fidelity. Conceptual issues, methods, and preliminary results
from the EARLY ALLIANCE prevention trial. Am J Prev Med 2001, 20:38-47.
Helitzer DL, Davis SM, Gittelsohn J, Going SB, Murray DM, Snyder P,
Steckler AB: Process evaluation in a multisite, primary obesity-prevention
trial in American Indian schoolchildren. Am J Clin Nutr 1999,
69:8165-824S.

McGraw SA, Sellers D, Stone E, Resnicow KA, Kuester S, Frindinger F,
Wechsler H: Measuring implementation of school programs and policies
to promote healthy eating and physical activity among youth. Prev Med
2000, 31:586-597.

Okely AD, Booth ML, Hardy L, Dobbins T, Denney-Wilson E: Changes in
physical activity participation from 1985 to 2004 in a statewide

survey of Australian adolescents. Arch Pediatr Adolesc Med 2008,
162:176-180.

Resnicow K, Davis M, Smith M, Lazarus-Yaroch A, Baranowski T, Baranowski
J, Doyle C, Wang DT: How best to measure implementation of school
health curricula: a comparison of three measures. Health Educ Res 1998,
13:239-250.

Sorenson G, Thompson B, Glanz K, Kinne S, DiClemente C, Emmons K,
Heimendinger J, Probart C, Lichtenstein E: Work site-based cancer
prevention: primary results from the Working Well Trial. Am J Public
Health 1996, 88:939-947.

Cullen KW, Hartstein J, Reynolds KD, Vu M, Resnicow K, Greene N, White
MA: Improving the school food environment: results from a pilot study
in middle schools. J Am Diet Assoc 2007, 107:484-489.

Flick U: An introduction to qualitative research. London: Sage Publications
Ltd; 2009.

Delbecq AL, Van de Ven AH, Gustafson DH: Group techniques for program
planning: A guide to Nominal Group and Delphi Processes. Glenview: Scott,
Foresman; 1975.

Bourree M, Michel P, Salmi LR: Consensus methods: review of original
methods and their main alternatives used in public health. Rev Epidemiol
Sante Publique 2008, 56:415-423.

Jones J, Hunter D: Consensus methods for medical and health services
research. BMJ 1995, 311:376-380.

23.

24.

Page 14 of 14

Lamontagne ME, Swaine BR, Lavoie A, Champagne F, Marcotte AC:
Consensus group sessions: a useful method to reconcile stakeholders'
perspectives about network performance evaluation. Int J Integr Care
2010, 10:e117.

Chene G, Morlat P, Leport C, Hafner R, Dequae L, Charreau |, Aboulker JP,
Luft B, Aubertin J, Vilde L, et al: Intention-to-treat vs. on-treatment
analyses of clinical trial data: experience from a study of pyrimethamine
in the primary prophylaxis of toxoplasmosis in HIV-infected patients.
ANRS 005/ACTG 154 Trial Group. Control Clin Trials 1998, 19:233-248.

doi:10.1186/1471-2288-12-146

Cite this article as: Legrand et al.: Intervention dose estimation in health
promotion programmes: a framework and a tool. Application to the
diet and physical activity promotion PRALIMAP trial. BMC Medical
Research Methodology 2012 12:146.

~
Submit your next manuscript to BioMed Central
and take full advantage of:
¢ Convenient online submission
¢ Thorough peer review
* No space constraints or color figure charges
¢ Immediate publication on acceptance
¢ Inclusion in PubMed, CAS, Scopus and Google Scholar
* Research which is freely available for redistribution
Submit your manuscript at ( -
www.biomedcentral.com/submit BiolVed Central
J




	Abstract
	Background
	Methods
	Results
	Conclusions
	Trial registration

	Background
	Methods
	Development of the framework
	Development of the tool
	Testing the tool

	Results and discussion
	Results
	Intervention Related Groups (IRG) identification
	Intervention periods identification
	Identification and categorisation of the programme actors
	Indicators development
	Data collection
	Data analysis and valuation indicators
	Assignment of scores
	Intervention dose calculation
	Implementation interpretation

	Discussion

	Conclusions
	Additional file
	Competing interests
	Authors' contributions
	Acknowledgements
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


