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Abstract

Background: Capacity building strategies are widely used to increase the use of research in policy development.
However, a lack of well-validated measures for policy contexts has hampered efforts to identify priorities for
capacity building and to evaluate the impact of strategies. We aimed to address this gap by developing SEER
(Seeking, Engaging with and Evaluating Research), a self-report measure of individual policymakers’ capacity to
engage with and use research.

Methods: We used the SPIRIT Action Framework to identify pertinent domains and guide development of items for
measuring each domain. Scales covered (1) individual capacity to use research (confidence in using research, value
placed on research, individual perceptions of the value their organisation places on research, supporting tools and
systems), (2) actions taken to engage with research and researchers, and (3) use of research to inform policy (extent
and type of research use). A sample of policymakers engaged in health policy development provided data to
examine scale reliability (internal consistency, test-retest) and validity (relation to measures of similar concepts,
relation to a measure of intention to use research, internal structure of the individual capacity scales).

Results: Response rates were 55% (150/272 people, 12 agencies) for the validity and internal consistency analyses,
and 54% (57/105 people, 9 agencies) for test-retest reliability. The individual capacity scales demonstrated adequate
internal consistency reliability (alpha coefficients > 0.7, all four scales) and test-retest reliability (intra-class correlation
coefficients > 0.7 for three scales and 0.59 for fourth scale). Scores on individual capacity scales converged as predicted
with measures of similar concepts (moderate correlations of > 0.4), and confirmatory factor analysis provided evidence
that the scales measured related but distinct concepts. Items in each of these four scales related as predicted to
concepts in the measurement model derived from the SPIRIT Action Framework. Evidence about the reliability
and validity of the research engagement actions and research use scales was equivocal.

Conclusions: Initial testing of SEER suggests that the four individual capacity scales may be used in policy
settings to examine current capacity and identify areas for capacity building. The relation between capacity,
research engagement actions and research use requires further investigation.
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Background
Capacity to use research is among the factors most com-
monly targeted by efforts to strengthen the use of re-
search in health policy [1–3]. Widely used capacity
building strategies include training for policymakers in
finding and interpreting research [4–6], the provision of
research resources such as databases and evidence-briefs
tailored to policy needs [7–10], and partnerships be-
tween policymakers and researchers to co-produce re-
search [11–14]. Investment in these strategies stems
from a commitment in both policy and research sectors
to capitalise on untapped potential for research to in-
form policy [15]. Yet, the evidence base required to
identify priority areas for capacity building and select
high impact strategies is lacking. Very few studies have
evaluated whether commonly used strategies achieve
important outcomes [16–20] nor is there good evidence
about which aspects of capacity most influence the use
of research (and, hence, are priorities for capacity build-
ing) and which are amenable to change [21–23]. As a
result of these evidence gaps, agencies risk investing in
strategies ill-matched to their needs while forgoing op-
portunities to enhance their use of research.
Despite growing recognition of the need to understand

capacity for research use in policy agencies, few tools are
available to assess capacity in this context [2, 24, 25].
Valid measures are needed to assess current capacity,
tailor capacity-building strategies to meet needs, and
evaluate the impact of the resulting strategies. Ideally,
these measures will be suitable for use in research and
by policy agencies seeking to understand and foster their
own capacity to use research. Such measures should
build on existing knowledge (empirical research and
theory), and enable feasible, valid and reliable meas-
urement of the concepts they are designed to measure
in the intended context [26, 27]. Tools designed for
different levels of measurement (organisational, policy,
individual) are needed to match the range of strategies
employed; from organisation-wide efforts aiming to
develop a receptive climate for using research through
to individually-targeted professional development.
Measures developed to date have focussed on
organisational-level capacity [2, 24, 25], with only one
instrument identified for individual-level measure-
ment, and this focused on intention to use research
rather than capacity [28] (see Additional file 1 for our
analysis of these measures). While there are measures
designed for clinical contexts (as reviewed by Squires
et al. [29], and more recent examples [30]), the con-
tent of these is tailored for health professionals and
the measures have not been validated with policy-
makers. The study reported in the current paper aims
to address this gap, through development of SEER
(Seeking, Engaging with and Evaluating Research), a

self-report measure of individual capacity to engage
with and use research.
Individual capacity for using research is a multidimen-

sional concept with little consistency in how it is defined
or measured. Capacity is a term widely used in the inter-
national development sector, where it is conceived as a
multi-level concept (individual, organisational, enabling
environment) encompassing four elements: (1) tools, (2)
skills, (3) staff and infrastructure, and (4) structures, sys-
tems and roles [1]. In the healthcare literature, capacity
is increasingly used in relation to building competencies
required to implement evidence-based practice (see for
example [31, 32]). A systematic review of 145 studies of
barriers and facilitators of the use of evidence by policy-
makers points to key dimensions of capacity pertinent to
policy contexts, finding that collaboration, relationships
and contact with researchers are the factors most com-
monly reported as influencing research use [21]. Other
attributes of capacity, such as knowledge and skills, have
been reported by policymakers to enable their research
use [21, 33]. There is, however, little evidence examining
the association between these reported factors and the
use of research. Policymakers’ knowledge and skills have
been shown to predict their use of research [34]; so too
have perceptions of the relevance of research, access to
databases and professional development, and interaction
with researchers [21, 23, 35]. This evidence derives from
a small number of studies, using study-specific mea-
sures, and no single factor stands out as a strong pre-
dictor of research use [21, 23]. While these studies
suggest factors pertinent to measuring individual cap-
acity, a coherent framework is needed for measurement.

Conceptual framework underpinning SEER:
the SPIRIT action framework
The SPIRIT (Supporting Policy In health with Research:
an Intervention Trial) Action Framework (Fig. 1) was
developed by members of our team to provide greater
clarity around the concepts and factors that should be
considered when developing and testing interventions
intended to support policy agencies in their use of re-
search [36]. The framework specifies potential determi-
nants of research use (individual and organisational
capacity), the actions taken to engage with research and
researchers (research engagement actions), and the ex-
tent to which research actually informs a policy or
programme (research use). Co-developed by researchers,
policymakers and knowledge exchange specialists, the
framework derives from a synthesis of published models
and research, insights gained from semi-structured inter-
views with policymakers, and consultation with experts
in the utilisation of research in health policy (detailed
analysis reported elsewhere [36]). The SPIRIT Action
Framework is undergoing initial testing in a trial
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examining the effects of a multi-faceted intervention
designed to build capacity for research use in policy
agencies (the SPIRIT study) [37]. SEER is one of three
instruments developed for measuring outcomes of the
trial; the others being a self-report measure of organisa-
tional capacity (ORACLe) [25] and a direct measure of
research engagement and use which is based on inter-
views and document analysis (SAGE) [38].

Domains of the SPIRIT action framework measured by SEER
Figure 2 shows the domains and factors operationalised
in SEER (with factor numbering used through the
paper). Although our primary aim was to develop a
measure of individual capacity to engage with and use
research, SEER includes scales measuring research en-
gagement actions and research use. These are proxy (or

indirect) measures of behaviour intended as pragmatic
indicators for examining whether individual capacity
predicts research engagement and use outcomes. While
objective or direct measures of research use, such as de-
rived from SAGE [37], are generally considered to be
more accurate (a ‘gold standard’) they are not always
feasible [39]. The three domains measured by SEER are
described below.

Individual capacity Encompasses factors thought to en-
able or predispose an individual policymaker to engage
with and use research. The SPIRIT Action Framework
identifies four predisposing factors, namely (1) the
value an individual places on using research, (2) the
confidence an individual has in their knowledge and
skills for engaging with research, and the perceptions

Fig. 1 The SPIRIT action framework
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an individual has of (3) the value their organisation
places on using research and (4) the tools and systems
their organisation has to support research use. Collect-
ively, these factors aim to capture whether an individual
has the motivation and capability to engage with
research and researchers (research engagement ac-
tions). These factors are, therefore, expected to predict
research engagement and use. They are also potentially
modifiable, so are frequent targets of interventions
designed to build capacity for using research. Measur-
ing these factors provides data needed to identify prior-
ity areas for intervention and evaluate the effects of
capacity building interventions.

Research engagement actions Research engagement
actions capture the process of accessing, generating and
interpreting research. Four types of research engagement
actions are specified in SPIRIT: (5 and 6) accessing syn-
thesised and primary research, (7) appraising research
for relevance and quality, (8) generating or commis-
sioning research and analyses, and (9) interacting with
researchers. These factors reflect hallmarks of a system-
atic process for engaging with research (e.g. accessing
pre-appraised research) [2]. The actions encompass
likely precursors of using research (e.g. accessing re-
search, assessing its relevance) [24] and behaviours
thought to pre-dispose policymakers to using research
(e.g. collaborating with researchers) [11, 33, 40].

Research use Captures the extent and way in which re-
search is used to inform different stages of policy or
programme development. Factors within this domain
cover (10) the extent of research use during policy
agenda setting and scoping, development, implementa-
tion, and evaluation; and whether research is used to
(11) understand an issue (conceptual use), (12) develop

policy content (instrumental use), (13) persuade (tac-
tical use), or (14) meet organisational requirements
(imposed use). Research use is conceived of in the
SPIRIT Action Framework as an outcome of research
engagement actions moderated by the many contextual
factors that influence policy (e.g. resources, political
priorities) [36].

Aims
In this paper, we report on the development and initial
testing of SEER, a self-report measure of capacity for en-
gaging with and using research in policy and programme
development. SEER measures the perceptions of individ-
ual policymakers focussing on the value they place on
using research, their confidence in their knowledge and
skills to use research, and the extent to which their or-
ganisation supports the use of research.
The objectives of the study reported in this paper were

(1) to develop a comprehensive self-report measure of
individual capacity to engage with and use research, and
(2) to assess the properties of the new measure, provid-
ing initial evidence about its validity and reliability.

Methods
Ethics approval for this work was sought and granted from
the University of Western Sydney (H9413 11/020863) and
Monash University (HREC 2012000062).
We used the Standards for Educational and Psycho-

logical Testing to structure reporting of our initial tests
of SEER [26]. The COSMIN (COnsensus-based Stan-
dards for the selection of health status Measurement
Instruments) checklist guided the detailed reporting of
methods [41]. The Joint Committee Standards require
evidence to support each intended purpose (or inter-
pretation) of a measure. Multiple purposes are pro-
posed for SEER: (1) to describe capacity for engaging

Fig. 2 Domains and factors of the SPIRIT Action Framework measured by SEER
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with and using research (descriptive); (2) to predict en-
gagement with research and research use (predictive);
(3) to discriminate between groups likely to benefit
from capacity building interventions and those unlikely
to benefit (diagnostic); (4) to measure change in
capacity to engage with and use research following ex-
posure to capacity building interventions (evaluative).
Our initial tests focus on the first two interpretations,
falling mainly within three domains of the Joint
Committee Standards: content-related evidence, rela-
tions to other variables, and reliability/precision. A
test of the internal structure of SEER is also reported
for the capacity scales. We define these types of evi-
dence and the testing undertaken for SEER in the
methods that follow.
We begin by describing the process used to generate

and refine items for SEER. This content-related evidence
demonstrates the extent to which the wording and for-
mat of items clearly and comprehensively cover the con-
cepts SEER is intended to measure [26].

Development of items for each domain
The development of items for SEER was informed by
analysis of existing instruments that addressed domains
of the SPIRIT Action Framework, consultation with re-
searchers with expertise in evidence-informed policy,
and multiple rounds of feedback from the broader in-
vestigator team contributing to the SPIRIT Action
Framework [36]. This investigator team included re-
searchers, policymakers and knowledge exchange spe-
cialists. They had subject matter expertise in research
utilisation, health policy, evidence-based practice, social
research methods, and the development and evaluation
of organisational measures.

Item generation
Where possible, items were derived or adapted from
existing instruments. New items were written by mem-
bers of the investigator team (TT, SR) for domains for
which no suitable items were identified. Item content
was based on the operational definitions developed for
the SPIRIT Action Framework [36].

Item refinement
The items comprising each scale were independently
reviewed by others involved in the measures develop-
ment (AH, SB, SG, JM), then by the broader investigator
team contributing to SPIRIT. Development of the
SPIRIT Action Framework and SEER occurred in paral-
lel, so those evaluating the content of SEER had working
knowledge of the domains and concepts to be measured.
Team members evaluated items based on relevance to
the intended content domain (i.e. whether individual
items appeared to measure the construct intended;

whether the items comprising each scale appeared to be
a comprehensive measure of the construct), clarity of
wording (i.e. whether items were easy to understand,
item length), and singularity (i.e. whether each item ap-
peared to measure a single aspect of the intended con-
cept). Feedback was also sought on the acceptability of
the measure to policymakers (overall length, appropri-
ate wording), the recall period for items measuring be-
haviour, the scaling of items, and the clarity of
instructions. Responses were collated following each
round of feedback; revisions were drafted (TT, SR) and
discussed by the measures development team (AH, SB,
SG, JM). Major revisions were circulated to the broader
investigator team for feedback and agreement.

Pilot testing with policymakers: feasibility and
acceptability
Draft versions of SEER were administered to policy-
makers in two rounds of pilot testing. Sampling was pur-
posive, with participants drawn from four policy
agencies that had existing links with the SPIRIT team.
These were trusted informants, chosen based on the po-
tential relevance of SEER to their role and that of their
agency, and their willingness to provide critical feedback
on the instruments. Eight policymakers completed the
first test, data from which were used to examine the
feasibility of administering SEER and acceptability to re-
spondents. Pilot testing was done concurrently with that
for other SPIRIT measures, both of which involved in-
terviews. The interviews captured policymakers’ views
on the appropriateness of the SPIRIT domains, the
wording used in measures, and the definitions of re-
search and policymaking included in the instructions for
each measure [42].
Major revisions arising from the development and

first round of pilot testing included collapsing items to
reduce redundancy and respondent burden, re-
categorising items and splitting scales to ensure each
scale focused on a unitary concept, and rewording
items to delineate attitudinal and behavioural items.
Following these revisions, 18 policymakers from two
agencies completed the second pilot test. During this
testing, and initial administration in the SPIRIT trial,
we monitored survey completion time and sought
feedback on reasons for non-response. SEER was sub-
sequently shortened to reduce respondent burden and
increase response rate. The resulting, shorter, version
of SEER was used for the psychometric testing.
SEER was administered as an online survey during pi-

lots and testing. This facilitated the use of skip functions
(to enable selected scales to be administered only to the
subset of respondents to whom they were relevant),
while also supporting efficient administration, ease of
completion, and reduced risk of data handling errors.
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Testing the measurement properties of SEER
Eligibility criteria and sampling frame
Government and not-for-profit organisations in Australia
were eligible to participate if a significant proportion of
their work was in health policy or programme develop-
ment. Organisations that were not eligible were (1)
those that had participated in pilot testing of SEER, and
(2) those enrolled in the SPIRIT study. Sampling of
organisations was purposive, aiming to encompass
agencies involved in a broad cross section of policy and
programme development.
Staff within agencies were eligible to participate if

they (1) were employed by the agency (contractors
were ineligible), and they (2) drafted, wrote or contrib-
uted to health-related policy documents, or (3) devel-
oped or contributed to the development of health
programmes, or (4) made or contributed significantly
to policy decisions about health services, programmes
or resourcing.

Recruitment and consent of agencies and agency staff
The Chief Executive or a senior manager in each
agency was approached by a lead investigator (SG or
SR) to gauge their interest in participation. Agencies
that expressed interest received a formal invitation
and information package describing background to the
study and the investigator team, the anticipated time-
commitment for staff, the purpose of SEER and proce-
dures for testing, consent procedures, and contact
details for further information. Agencies and their
staff were advised of the steps taken to protect the
anonymity of both agencies and individuals. In return
for their time, agencies were offered a 1 ½ hour train-
ing workshop chosen from a selection of sessions on
using and generating research for policy. Agencies
with more than ten respondents were also offered a fa-
cilitated discussion of their agency’s aggregate SEER
data led by an investigator (SG or SR). The threshold
of ten respondents was set to protect individual
anonymity.
Agencies that consented to participate were asked

to nominate a liaison person to assist with staff re-
cruitment. The liaison provided the investigator team
with email addresses for eligible staff. Agencies were
asked to ensure staff could opt out prior to their in-
clusion on the email list. Those on the mailing list
were emailed an invitation to participate that in-
cluded the information package, consent procedures,
and a unique link to the online survey with a par-
ticipant ID and instructions for completion. Individ-
uals were asked to consent by email, and then
confirm their consent on the first screen of the on-
line survey.

Survey administration and sampling for validity and
test-retest reliability analyses
The first administration of the survey contained SEER
(Additional file 2) plus a 15-item measure of intention
to use research based on the theory of planned behav-
iour (TPB measure) [28] (see Additional file 3 for de-
scription of this measure and items). The TPB measure
was administered to examine the relation between SEER
scores and scores on scales measuring variables to which
SEER was expected to relate.
Additional survey items asked about role and organisa-

tional tenure, training (e.g. in the use of research), and the
proportion of time spent on different types of policy work
(e.g. development, implementation, evaluation). Partici-
pants yet to complete the survey received up to two email
reminders. Agencies were told how many (but not which)
staff had completed, prompting some agencies to send
additional reminders to increase their response rate.
Those completing the first survey were emailed an invi-

tation to complete SEER a second time, providing data for
test-retest reliability analyses. Invitations were sent 3–4
weeks after initial completion, a period likely to be suffi-
cient to prevent recall but in which no changes in the
underlying concepts (e.g. knowledge and skills) were ex-
pected. SEER was administered in the same on-line format
at each administration, and participants were not given in-
formation about their first-round responses or scores [43].

Data management and scoring
Response data were automatically collected and coded in
a database on a secure server. Variables for each of the
concepts measured by SEER were calculated according
to a data dictionary for scoring SEER.

Interpretability: assessment of missing data and distribution
of scores
Analysis of missing responses was performed to identify
(1) items frequently missing from otherwise complete
scales (potentially indicating that items were difficult to
interpret or inappropriately worded), and (2) responses
to entire scales missing toward the end of the survey
(potentially indicating unacceptable respondent burden)
[27, 43]. We also examined the empirical distribution of
scores for each item to determine the potential for floor
and ceiling effects [27, 43]. Means, standard deviations,
and percentiles were calculated and presented graphic-
ally using boxplots. Frequencies and percentages of re-
sponses to binary and ordinal items and scales were
calculated and presented graphically in bar charts.

Reliability testing: stability over time (test-retest analysis)
and internal consistency
Data from the two administrations of SEER were used to
examine the stability of SEER scores over a time period
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in which no change to the underlying constructs was
expected (test-retest reliability). To assess the reliability
of the SEER scales, we calculated Cohen’s weighted
kappa statistics for categorical scales and intra-class cor-
relations for continuous scales. We used quadratic
weights in the calculation of the kappa statistic to weigh
the importance of disagreements. This quadratic scheme
is recommended in the absence of a rationale for a par-
ticular weighting scheme [27]. For variables with three
or more values, we calculated confidence intervals for
the weighted kappa statistic using bootstrapping. Bias
corrected 95% confidence intervals were calculated
from 1000 replicates. Kappa values of 1 indicate perfect
agreement, 0 indicates agreement equal to that ex-
pected by chance, and negative values indicate agree-
ment worse than chance [44]. Kappa’s below 0.6 are
typically rated as poor to fair according to commonly
applied thresholds [27].
Intra-class correlation coefficients (ICCs) were esti-

mated from multilevel linear regressions with two ran-
dom effects, namely, agency and participant. The
estimated variance components from these models
were used to calculate an ICC at the organisation level

(ICC−organisation ¼ ^σorg
2

^σorg 2þ ^σ ind
2þ ^σresidual

2) and an ICC at the

individual-within-organisation level ( ICC−test−retest

¼ ^σorg
2þ ^σ ind

2

^σorg 2þ ^σ ind
2þ ^σresidual

2 ). The ICC at the organisation level

yields an estimate of correlation between the SEER
scores from individuals within the same organisation,
thus enabling us to test our prediction that the scale
measures an organisational level construct, while the
ICC at the individual-within-organisation level yields
an estimate of correlation between the SEER scores
within the same individual and organisation, thus pro-
viding us with an estimate of the test-retest reliability.
ICC coefficients range from 0 to 1, with 0 indicating no
reliability and 1 perfect reliability (or no measurement
error) [27, 45]. For newly developed scales used in re-
search, a commonly reported threshold of acceptable
reliability is an ICC coefficient greater than 0.7 [27, 46].
Cronbach’s alpha coefficients were calculated using

data from the first administration to assess the internal
consistency (factor reliability) of the capacity scales.

Relations to other variables: convergent and criterion
validity
Data collected from the first administration of SEER
enabled testing of whether SEER capacity scores (1)
converge with scores on TPB scales measuring similar
concepts (convergent validity), and (2) correlated with
scores on the TPB scale measuring behavioural
intention to use research, an outcome that capacity is
expected to predict (criterion or predictive validity).

The TPB scales that are most similar to SEER scales
are those measuring attitudes toward research (TPB
‘attitudes’ scale, similar to SEER ‘value of research’
scale), self-efficacy (efficacy items from the TPB ‘be-
havioural control’ scale, similar to SEER ‘confidence’
scale), and social norms (TPB ‘social norms’ scale,
similar to SEER ‘organisational value’ scale) (see Add-
itional file 1 for comparison of scales). We specified a
priori our hypotheses about the direction and magni-
tude of correlation for each of the tests of conver-
gence (reported with the results). We calculated
correlation coefficients to describe the relationship
between the scales using Pearson’s product moment
correlation coefficient for continuous scales, the
point-biserial correlation coefficient for binary and
continuous scales, and Spearman’s rank correlation
coefficient for ordinal scales. Confidence intervals for
the correlations were calculated using bootstrapping,
allowing for clustering of observations within organ-
isation. Bias corrected 95% confidence intervals were
calculated from 5000 replicates. The relationship be-
tween scales was depicted graphically using scatter
plots and box plots.

Internal structure
Evidence supporting the internal structure of a measure
demonstrates that items within a scale relate as pre-
dicted by the measurement model, and can, therefore,
be summed to yield a meaningful measure. We used
confirmatory factor analysis (CFA) to assess the internal
structure of our proposed model for the SEER capacity
scales. We first fitted models for each factor separately,
and then fitted a full model that allowed for correlation
among the latent constructs. The former separate
models were fitted to allow examination of how the co-
efficients changed when the full model was fitted, but
our focus is on the results from the full model. We ex-
amined modification indices to guide potential changes
to the full model. We assessed model fit using the stan-
dardised root mean squared residuals (SRMSR) index
and the coefficient of determination. The method of
maximum likelihood was used to obtain parameter esti-
mates with robust variance-covariance estimation
(sandwich variance estimator), to account for the cor-
relation of responses within organisation. Robust max-
imum likelihood adjusts for non-normality arising from
the categorical nature of the variables. The method of
robust maximum likelihood has been shown to perform
well in circumstances where the ordinal variables have
five or more categories and the sample size is small
[47]. All of the capacity scales used 5-point Likert
scales, except those items measuring the tools and sys-
tems an organisation has to support research use,
which used 3-point scales.
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Sample size
We aimed to recruit at least 160 participants to
complete the SEER instrument so as to have sufficient
accuracy in estimating the correlation coefficients be-
tween continuous variables. Specifically, a sample of 160
ensures (assuming bivariate normality) that the differ-
ence between the sample estimate and an assumed
population correlation of 0.6 (or greater), will be no lar-
ger than ± 0.1 approximately 95% of the time [48]. For
the reliability testing, we aimed to recruit 55 participants
to undertake the retest so as to estimate the ICC with a
95% confidence interval of width of 0.2. This sample size
calculation assumed an ICC of 0.8 [49].

Results
Scales and items developed for each domain
The items comprising each of the SEER scales, their
source, response options and scoring are summarised in
Table 1 and listed in Additional file 2. In all cases, a
higher score is interpreted as a more desirable percep-
tion or action. Scales measuring research engagement
actions (scales 5–9) and research use (scales 10–14),
were administered only to respondents that indicated
they had contributed to development of a policy or
programme in the last 6 months.

Measurement properties of SEER
Sample and participant characteristics
The flow of participants through the study, including re-
sponse rate at each administration, is show in Fig. 3.
From the first administration of SEER, 150/272 people
(55%) from 12 agencies completed at least one SEER
scale, contributing data to the validity analyses. Of the
150 respondents, 142 reported working on one or more
policies or programmes in the prior 6 months (Table 2).
The remaining eight respondents had not contributed to
policy or programme development, so were administered
the capacity scales only. SEER was administered a sec-
ond time to 105 people from nine agencies (recruitment
stopped when our target sample was reached), of whom
57 (54%) completed the survey, contributing data to the
test-retest reliability analyses.
Respondents most commonly reported working for be-

tween 2 and 5 years in their role (44%) and organisation
(48%). About a third of respondents indicated that they
had received training in the use of research in policy de-
velopment (39%) or the use of systematic reviews (38%).

Interpretability of SEER: missing data and distribution
of scores
The number of missing items from partially completed
SEER scales was negligible; two respondents missed a
single item each on different scales (Additional file 2).
This provided indirect evidence that items and response

options were interpretable. Of the 142 respondents
administered scales from all three domains (capacity, re-
search engagement, research use), 6 (4%) did not
complete the four SEER scales measuring capacity.
These scales were administered at the end of the survey,
so non-completion may indicate respondent fatigue.
The distribution of scores (percentiles) for each item

is presented in Additional file 2: Tables S2–S4 (see
Additional file 4 for plots of distribution). The range of
responses was restricted for two items in the scale
measuring value individuals place on research (factor 1,
80% of respondents scored 4 or 5 on items 1.2 and 1.3;
scale range 1–5), indicating a potential ceiling effect for
these items, and one item in the ‘interacted with re-
searchers’ scale (factor 9, 80% of respondents scored 1
or 2 on item 9.3; scale range 1–4), indicating a potential
floor effect for this item.

Reliability of SEER: stability over time (test-retest analysis)
Estimates for test-retest reliability are presented in
Table 3, with ICCs reported for continuous variables
(capacity factors 1–4, research engagement factor 9, re-
search use factor 10) and Cohen’s kappa coefficients re-
ported for binary and ordinal variables (research
engagement factors 5–8, research use factors 11–14).
Test-retest reliability for the capacity scales was gen-

erally good, with ICCs above the conventional 0.7
threshold for three scales (factors 2–4, ICC range 0.70–
0.85) and 0.59 for the scale measuring the ‘value indi-
viduals place on research’ (factor 1). The smaller ICC
on the latter scale may partially be explained by the po-
tential ceiling effect observed for two items on this
scale because less variability between responses leads to
smaller ICCs reflecting the potential for measurement
error to mask differences in scores. Test-retest reliabil-
ity was good for the research engagement scale measur-
ing ‘interaction with researchers’ (factor 9, ICC 0.83)
and acceptable for the ‘extent of research use’ scale
(factor 10, ICC 0.65).
For each of the capacity scales, the correlation be-

tween responses within agencies was generally small
(organisation ICCs ranging from 0 to 0.13) indicating
that most of the variation in scores was explained by
differences between individuals rather than differences
between agencies. The exception was the ‘tools and sys-
tems’ scale (organisation ICC 0.48), for which a moder-
ate correlation was observed between responses within
the same agency. Consistent with our predictions, this
indicates agreement between individuals within an
agency about the extent to which their organisation has
tools and systems to support research use.
Kappa coefficients were low for the research engage-

ment scales (factors 5–8, weighted kappa ranged from
0.34 to 0.40) and for the binary measures of research use
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Table 1 Summary of SEER scales, items developed for each domain, and scoring

Domains and factors
measured by SEER scales

What the scale measures Source of items No. of
items

Response options and scoring

Capacity – predisposing factors

1. Value individual
places on using research

Individual policymakers’ views on
the value of research for informing
each stage of policy work
(e.g. deciding on policy content,
designing evaluation)

New items were written for this
scale because no suitable scales
or items were identified

7 Five-point adjectival scale
ranging from “not at all
valuable” (score = 1) to “very
valuable” (score = 5); scores are
summed across items to create
a scale score (range 7 to 35)

2. Confidence in using
research

Individual policymakers’ confidence
in their ability (knowledge and skills)
to engage with research (by accessing,
appraising, generating and applying
research) and researchers; items from
these instruments were not suitable
for measuring individual knowledge
or skills

New items were written for this
scale, informed by the concepts
covered in two measures of
organisational capacity (‘Is research
working for you?’ [24, 55] and
SUPPORT [2]; for analysis,
see Additional file 1)

7 Five-point adjectival scale
ranging from “not at all
confident” (score = 1) to “very
confident” (score = 5); scores are
summed across items to create a
scale score (range 7 to 35)

3. Value organisation places
on research use

Individual policymakers’ perceptions
of leaders’ beliefs and organisational
expectations about the use of research

New items were written for this scale,
informed by the concepts measured
by the Canadian Institutes of Health
Research (CIHR) and SUPPORT
instruments

5 Five-point adjectival scale ranging
from “never” (score = 1) to “always”
(score = 5); scores are summed
across items to create a scale score
(range 5 to 25)

4. Tools and systems
organisation has to
support research use

Individual policymakers’ perceptions
of the supports their organisation has
in place for training, accessing research,
guiding policy evaluation and research
commissioning, and engaging with
researchers

New items were written for this scale,
informed by the CIHR and SUPPORT
instruments

7 Four response options: ‘no’
(organisation does not have this
tool or system) (score = 1), ‘yes,
but limited’ (score = 2), ‘yes, well
developed’ (score = 3), or
‘I don’t know’ (recoded as ‘no’,
reflecting the interpretation that
lack of awareness of support
suggests a support that is not
functional) Scores are summed
across items to create a scale
score (range 7 to 21)

Research engagement actions

5. Accessed synthesised
research

Whether individual policymakers
searched for or commissioned
reviews of research over the last
6 months; responses were in relation
to the policy on which most time
had been spent

New items were written for this scale 2 Binary response to individual
items (yes/no) A ‘yes’ response to
either or both items attracts the
maximum score doing both
actions (commissioning or
searching for syntheses) is unlikely
to be necessary

6. Accessed primary
research

Whether individual policymakers
searched for single studies or
government websites over the last
6 months; responses were in relation
to the policy on which most time
had been spent

New items were written for
this scale

2 Binary response to individual
items (yes/no) Items are summed
to create a scale score (ordinal
scale score: 0, 1, 2)

7. Appraised research Whether individual policymakers
assessed the methods, reliability of
results, and generalisability of research
used to inform a specific policy over
the last 6 months; responses were in
relation to the policy on which most
time had been spent

New items were written for
this scale

3 Binary response to individual
items (yes/no) Items are summed
to create a scale score (ordinal
scale score: 0, 1, 2, 3) Items are
administered only if respondents
answer ‘yes’ to an item asking if
they found research

8. Generated research Whether individual policymakers
generated research or analyses to
inform a specific policy through an
internally conducted project,
commissioning or partnering with
researchers, or evaluation of a policy
or program; responses were in relation
to the last 6 months and the policy
on which most time had been spent

One item was adapted from
Campbell et al.’s [11] five item
scale measuring links with
researchers and two new
items were written

3 Binary response to individual
items (yes/no) A ‘yes’ response to
one or more items attracts the
maximum scale score because
undertaking one of the three
actions is sufficient
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(factors 11–14, weighted kappa ranged from 0.15 to
0.49). The small observed kappas for binary measures
was partially explained by the high prevalence of positive
(yes) responses for most scales (prevalence indices (PI)
ranging from 0.6 to 0.9; PI = 0 when ‘yes’ and ‘no’ are
equally probable), except for ‘imposed research use’
where the relative probability of ‘yes’ and ‘no’ responses
was similar (PI = 0.1) [44, 50].

Relations to other variables: convergence with similar
measures and relation to outcomes
The pattern of correlations between SEER scale scores
and TPB scale scores is shown in Table 4 (see Additional
file 5 for confidence intervals and standard errors and
Additional file 6 for plots of the association between
SEER and TPB scores).

Convergence with similar measures Cells marked with
the subscript ‘c’ are those where the construct measured
by SEER and the corresponding TPB scale is similar (i.e.
convergence of scores is expected). We predicted a posi-
tive, moderate to large correlation (0.4–0.8) [27] be-
tween scores on these scales, meaning that we expected

that people with higher scores on the SEER scale would
have higher scores on the corresponding TPB scale. A
smaller correlation was predicted with the overall TPB
‘behavioural control’ scale score, because the scale in-
cludes items about whether the individual feels the deci-
sion to use research is within their control (a construct
not measured by SEER) in addition to items measuring
self-efficacy (similar to the SEER ‘confidence’ scale). Our
predictions were supported for all three SEER capacity
scales, providing evidence of convergence between SEER
scores and scores on scales measuring similar concepts.

Relation between research-use predictors and out-
comes Cells marked with the subscript ‘d’ are those
where one scale measures a predictor of research use
(i.e. SEER capacity scales; TPB ‘attitudes’, TPB ‘social
norms’, TPB ‘behavioural control’ scales) and the other
measures an outcome, being either intention to use re-
search (TPB ‘behavioural intention’ scale) or self-
reported behaviour (SEER research engagement and re-
search use scales). We hypothesised that scores on the
SEER ‘value of research’ scale would predict TPB ‘behav-
ioural intention’ (i.e. people that valued research more

Table 1 Summary of SEER scales, items developed for each domain, and scoring (Continued)

9. Interacted with
researchers

The extent to which individual
policymakers contributed to academic
research through collaboration,
advisory roles or attending research
fora; responses were in relation to
the last 6 months

Items were based on Campbell et al.’s
[11] seven item scale measuring
involvement in research; items were
collapsed (e.g. combining
‘collaboration on research write up’
with ‘authorship of a research
publication’) with minor rewording;
one item was adapted from
Campbell et al.’s ‘links with
researchers’ scale

6 Responses are on a 4-point
adjectival scale ranging from ‘not
at all’ (score = 1) to ‘more than
twice’ (score = 4); items are
summed to create a scale score
(range 6 to 24)

Research use – extent of use

10. Extent of research use Use of research in each stage of the
policy development process
(agenda setting/scoping, development,
implementation, evaluation) over the
last 6 months

New items were written for
this scale

4 Responses are on a 6-point
adjectival scale ranging from
‘none’ (score = 1) to ‘extensive’
(score = 6); a ‘not applicable’ op-
tion is provided for stages not yet
addressed (e.g. for a
policy at the scoping stage, items
about extent of use of
research in policy evaluation are
not applicable) The highest score
across the four items is taken as the
measure of the extent of
research use (range 1 to 6)

Research use – type of use

11. Conceptual research
use

Use of research to understand an
issue over the last 6 months

A new item was written for this
measure

1 Binary response to individual
items (yes/no)

12. Instrumental research
use

Use of research to decide about
content or direction of a policy or
programme over the last 6 months

A new item was written for this
measure

1 Binary response to individual
items (yes/no)

13. Tactical research use Use of research to persuade others
to a point of view or course of action
over the last 6 months

A new item was written for this
measure

1 Binary response to individual
items (yes/no)

14. Imposed research use Use of research to meet organisational
requirements over the last 6 months

A new item was written for this
measure

1 Binary response to individual
items (yes/no)
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highly were expected to have a stronger intention to use
research), resulting in a positive, and moderate to large
correlation. Positive, small to moderate correlations were
predicted between scores on all other scales marked by
the superscript 'd'. The observed correlations between
SEER capacity scale scores and TPB ‘behavioural
intention’ were smaller than expected, which might
partly be explained by a ceiling effect observed for the
TPB ‘behavioural intention’ scale (80% of respondents
scored 6–7; scale range 1–7; Additional file 4: Scatter
plots). This restricted range of responses is likely to lead
to underestimation of the correlation between TPB ‘be-
havioural intention’ and all SEER scale scores [51]. Small
correlations were observed between scores on TPB
scales measuring predictors of research use and the
SEER ‘extent of research use’ scale. These were consist-
ent with our predictions, but smaller in magnitude. Cor-
relations between scores on TPB scales measuring
predictors of research use and the SEER research

engagement and SEER type of research use scales were
small in magnitude, with no clear pattern between ob-
served correlations and our predictions.
Cells marked with the subscript ‘e’ are where we

predicted positive, small to moderate correlations be-
tween TPB ‘behavioural intention’ and SEER scales
measuring self-reported behaviour. No clear pattern
emerged between observed correlations and our
predictions.
Cells marked with the subscript ‘f ’ are those for which

no predictions were made, but where positive, moder-
ate correlations (>0.4) were observed between scores
on SEER and TPB scales. Higher scores on the SEER
‘confidence’ scale were associated with higher scores on
the TPB scale measuring ‘attitudes’, and a correlation of
similar magnitude was seen between the SEER scale
measuring ‘tools and systems’ and the TPB scale meas-
uring ‘subjective norms’ (how much a person feels so-
cial pressure to use research [52]).

Fig. 3 Recruitment of participants for SEER validation study
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Internal structure of SEER capacity scales
Table 5 presents the CFA conducted to assess the pro-
posed measurement model for the SEER capacity scales.
The second panel shows results from CFA models in
which each latent construct (factor) was fitted separately,
while the third panel shows how the coefficients chan-
ged when we fitted the full model, allowing for correl-
ation among the latent constructs. The standardised
loadings provide an estimate of the shift in the item
score, in terms of standard deviation units, for a one
standard deviation shift on the latent factor. The stan-
dardised loadings ranged from 0.43 to 0.72 for ‘value in-
dividual places on using research’; 0.69 to 0.87 for

‘confidence’; 0.56 to 0.88 for ‘value organisation places
on using research’; and 0.54 to 0.67 for ‘tools and sys-
tems’. All factor loadings were highly statistically signifi-
cant (all P < 0.001). The loadings were generally smaller
for ‘tools and systems’, which was likely due to down-
ward bias arising from the use of ordinal items with only
three values (response options).
The model fit was assessed by the SRMSR index,

which yielded a value of 0.082. This value was above the
suggested threshold of 0.08, indicating that the model
may not be fitting well (but below 0.1 which is the
threshold for a poor fit) [53]. Examination of the modifi-
cation indices suggested that the model would be im-
proved by adding paths between item 2.3 ‘Interpret the
results of research’ and the factors ‘value individual
places on using research’, ‘value organisation places on
using research’, and ‘tools and systems’. This suggested
that item 2.3 may not be particularly discriminating, des-
pite the item having face validity as an indicator of indi-
vidual confidence rather than as an organisational
attribute. We therefore dropped item 2.3 from the model
(Table 5). The standardised loadings estimated from the
modified model were similar to the full model. There
was a slight improvement in model fit, as measured by
the SRMSR, which reduced to 0.076 (i.e. below the 0.08
threshold). The coefficient of determination was 0.999
for both models.
Table 6 shows the correlation among scales (latent fac-

tors) for the full and modified models, together with the
means, standard deviations, and alpha coefficients (esti-
mating scale internal consistency) for scales in the full
model. All four scales demonstrated adequate internal
consistency reliability (alpha from 0.80 to 0.92). Small to
moderate correlations were observed between most fac-
tors in both the full and modified models (0.20 to 0.68),
suggesting that the scales measured related but distinct
concepts (a further test of validity). The largest correl-
ation observed was between the ‘value organisation
places on using research’ and organisational ‘tools and
systems’ factors (0.68), supporting the hypothesis that
organisations that value research more highly are more
likely to invest in tools and systems to use research. The
smallest correlation was between ‘confidence’ and ‘value
organisation places on using research’.

Discussion
Capacity building strategies have been widely used to in-
crease the use of research in health policy. However, an
absence of well-validated measures of individual capacity
has hampered efforts to identify priorities for capacity
building and evaluate the impact of different strategies.
We aimed to address this gap by developing SEER, a
tool designed as a self-report measure of individual pol-
icymakers’ capacity to engage with and use research.

Table 2 Descriptive statistics for respondent characteristics

Characteristic (response options) Freq. (%) or mean (SD)

Number of policies contributed to
in the last 6 monthsa

Nonec 8 (5%)

1 to 3 61 (41%)

More than 3 81 (54%)

Organisational tenurea

0–1 years 28 (19%)

2–5 years 72 (48%)

6–10 years 33 (22%)

Over 10 years 11 (7%)

Did not respond 6 (4%)

Role tenurea

0–1 years 45 (30%)

2–5 years 66 (44%)

6–10 years 24 (16%)

Over 10 years 9 (6%)

Did not respond 6 (4%)

Had received training in:b

Evidence-based policy and
programme development

68 (45%)

How to use research in policy
and programme development

59 (39%)

Systematic reviews 57 (38%)

Percentage of time spent on:

Policy development/design
(mean (SD); n = 137)

11% (6) (IQR 7–16%)

Policy implementation
(mean (SD); n = 126)

8% (5) (IQR 3–11%)

Policy evaluation
(mean (SD); n = 127)

6% (6) (IQR 3–13%)

aRespondents were asked to select the option that best reflected
their circumstance
bRespondents were asked to check all applicable boxes, therefore percentages
do not sum to 100%. Denominator includes non-responders as well as those
who had not received training
cThis subset of respondents (n = 8) were administered the capacity scales, but
not scales measuring research engagement or research use
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SEER complements previously reported measures of
organisational capacity to use research [2, 24, 25], with
the aim of enabling more comprehensive assessment of
capacity to engage with and use research at different or-
ganisational levels. Here, we discuss our main findings
about the measurement properties of SEER, consider
priorities for further testing and refinement of the scales,
and conclude by outlining the ways in which SEER could
be used by researchers and policymakers.

What we know about the measurement properties of SEER
Capacity scales
Our findings provide initial evidence supporting the use
of SEER for assessing individual capacity in policy agen-
cies. We found evidence that scores on SEER capacity
scales converge with scores on scales measuring similar
concepts (based on bivariate correlations with TPB
scales), and that the four capacity scales measure re-
lated but distinct concepts (based on correlation pat-
terns from the factor analysis). There is empirical
evidence from our factor analysis that the items in each

of the four scales relate as predicted to concepts in the
measurement model derived from the SPIRIT Action
Framework. The scales demonstrate adequate reliability
for instruments used in research based on conventional
thresholds for test-retest and internal consistency reli-
ability (ICC and alpha coefficients > 0.7 for most scales)
[27]. Assessment of the distribution of scale scores
(notably, possible ceiling effects for two ‘value an indi-
vidual places on using research’ items) and the modified
measurement model (demonstrating improved fit fol-
lowing removal of one ‘confidence’ item) suggests
refinements that may enhance the measurement prop-
erties of SEER. However, the items in question have
face validity without obvious redundancy. Since the ver-
sion of SEER we tested appears to have acceptable
properties overall, we do not recommend changes with-
out further testing.

Research engagement and research use scales
The continuous scale measuring ‘extent of research use’
shows promise as a global indicator of research use.

Table 4 Bivariate correlations between scores on SEER scales and theory of planned behaviour (TPB) scales

TPB scales
(number of items)

Behavioural intentions
to use research (3)

Attitudes toward
using research (4)

Subjective norms
about using research (4)

Behavioural control
– self efficacya (2)

Behavioural control
– overall scaleb (4)

Capacity – Predisposing factors

1. Value individual places on
using research

0.311 (143)d 0.419 (138)c 0.373 (143) 0.149 (143) 0.084 (143)

2. Confidence in using research 0.292 (144)d 0.449 (138)f 0.211 (144) 0.671 (144)c 0.457 (144)c

3. Value organisation places on
using research

0.128 (144)d 0.185 (138) 0.541 (144)c 0.137 (144) 0.062 (144)

4. Tools and systems organisation
has to support research use

0.174 (144)d 0.223 (138) 0.480 (144)f 0.326 (144) 0.167 (144)

Research engagement actions

5. Accessed synthesised research 0.201 (136)e 0.150 (131)d 0.400 (136)d 0.230 (136)d 0.184 (136)

6. Accessed primary research 0.189 (136)e 0.148 (131)d 0.221 (136)d 0.137 (136)d 0.176 (136)

7. Appraised research 0.310 (119)e 0.231 (116)d 0.289 (119)d 0.299 (119)d 0.107 (119)

8. Generated research 0.173 (136) 0.175 (131) 0.150 (136) 0.154 (136) 0.179 (136)

9. Interacted with researchers 0.169 (136) 0.145 (131) 0.300 (136) 0.232 (136) 0.351 (136)

Research use

10. Extent of research use 0.302 (136)e 0.313 (131)d 0.355 (136)d 0.278 (136)d 0.231 (136)

11. Conceptual research use 0.104 (136)e 0.216 (131)d 0.204 (136) 0.057 (136)d 0.059 (136)

12. Instrumental research use 0.178 (136)e 0.141 (131)d 0.239 (136)d 0.162 (136)d 0.153 (136)

13. Tactical research use 0.204 (136)e 0.083 (131) 0.088 (136) 0.143 (136)d 0.052 (136)

14. Imposed research use 0.184 (136) 0.182 (131) 0.373 (136)d 0.160 (136) 0.089 (136)
aItems 9 and 10 of TPB measure
bItems 9, 10, 11 and 12 of TPB measure. Item 11 was recoded so that higher scores consistently reflect greater control over research use
cIndicates the construct measured by SEER and the corresponding TPB scale is similar (i.e. convergence of scores is expected)
dIndicates where one scale measures a predictor of research use (i.e. SEER capacity scales; TPB ‘attitudes’, TPB ‘social norms’, TPB ‘behavioural control’ scales) and
the other measures an outcome, being either intention to use research (TPB ‘behavioural intention’ scale) or self-reported behaviour
eIndicates where we predicted positive, small to moderate correlations between TPB-’behavioural intention’ and SEER scales measuring self-reported behaviour
fIndicates where no predictions were made, but where positive, moderate correlations (> 0.4) were observed between scores on SEER and TPB scales

Brennan et al. Health Research Policy and Systems  (2017) 15:1 Page 14 of 19



Small associations were observed with three TPB scales
measuring predictors of research use, and the scale had
reasonable test-retest reliability. A valid single item, self-

report measure of research use would be a useful inclu-
sion in a battery of items used for routine monitoring of
the impact of capacity building strategies, so this

Table 5 Estimates from confirmatory factor analysis models

Separate modelsa Full modela Modified model (removal
of item 2.3)a

Factor/items b (95% CI) P value b (95% CI) P value b (95% CI) P value

1. Value individual places on using research

1.1. Identify issues that require a policy or programme response 0.59 (0.50–0.68) < 0.001 0.60 (0.52–0.69) < 0.001 0.60 (0.52–0.69) < 0.001

1.2. Understand how to think about issues 0.60 (0.47–0.72) < 0.001 0.59 (0.48–0.70) < 0.001 0.59 (0.48–0.70) < 0.001

1.3. Decide about content or direction of a policy or programme 0.69 (0.56–0.82) < 0.001 0.71 (0.59–0.82) < 0.001 0.70 (0.59–0.82) < 0.001

1.4. Persuade others to a point of view or course of action 0.52 (0.40–0.65) < 0.001 0.55 (0.42–0.67) < 0.001 0.55 (0.43–0.68) < 0.001

1.5. Design the implementation or evaluation strategy for a
policy or program

0.75 (0.59–0.90) < 0.001 0.72 (0.55–0.90) < 0.001 0.72 (0.55–0.90) < 0.001

1.6. Monitor implementation or evaluate the impact of a policy
or program

0.66 (0.50–0.82) < 0.001 0.63 (0.47–0.80) < 0.001 0.64 (0.47–0.80) < 0.001

1.7. Meet organisational requirements to use research 0.41 (0.17–0.66) 0.001 0.43 (0.18–0.67) 0.001 0.43 (0.18–0.67) 0.001

2. Confidence in using research

2.1. Find research to inform policy or programme development 0.83 (0.75–0.91) < 0.001 0.82 (0.74–0.91) < 0.001 0.76 (0.65–0.88) < 0.001

2.2. Evaluate the quality of research 0.88 (0.84–0.93) < 0.001 0.87 (0.81–0.92) < 0.001 0.79 (0.69–0.89) < 0.001

2.3. Interpret the results of research 0.83 (0.73–0.92) < 0.001 0.81 (0.70–0.92) < 0.001

2.4. Apply research to policy or programme development 0.81 (0.67–0.94) < 0.001 0.81 (0.68–0.95) < 0.001 0.82 (0.70–0.94) < 0.001

2.5. Design evaluations of policies or programmes 0.81 (0.70–0.91) < 0.001 0.81 (0.71–0.92) < 0.001 0.85 (0.79–0.90) < 0.001

2.6. Commission research to support policy or programme
development

0.67 (0.51–0.84) < 0.001 0.69 (0.52–0.86) < 0.001 0.76 (0.64–0.88) < 0.001

2.7. Partner with researchers to generate research 0.71 (0.55–0.86) < 0.001 0.72 (0.56–0.88) < 0.001 0.79 (0.69–0.89) < 0.001

3. Value organisation places on using research

3.1. Leaders believe it is important to use research in policy
or programme development

0.87 (0.81–0.94) < 0.001 0.85 (0.75–0.95) < 0.001 0.85 (0.76–0.95) < 0.001

3.2. It is expected that research will be used in policy
or programme development

0.90 (0.84–0.96) < 0.001 0.88 (0.77–0.99) < 0.001 0.88 (0.77–0.99) < 0.001

3.3. Generation of new research to inform policy or
programme development is encouraged

0.62 (0.42–0.82) < 0.001 0.65 (0.46–0.83) < 0.001 0.65 (0.46–0.83) < 0.001

3.4. It is expected that policies/programmes will be evaluated 0.54 (0.28–0.80) < 0.001 0.56 (0.33–0.78) < 0.001 0.56 (0.33–0.78) < 0.001

3.5. Interaction or collaboration with researchers or research
organisations is encouraged

0.67 (0.53–0.80) < 0.001 0.71 (0.56–0.86) < 0.001 0.71 (0.56–0.85) < 0.001

4. Tools and systems

4.1. Has processes for policy or programme development
that provide guidance on how research should be used

0.61 (0.50–0.71) < 0.001 0.59 (0.48–0.70) < 0.001 0.59 (0.48–0.70) < 0.001

4.2. Has systems that encourage leaders to support use
of research

0.67 (0.57–0.78) < 0.001 0.67 (0.57–0.76) < 0.001 0.67 (0.58–0.76) < 0.001

4.3. Provides access to training in using research in policy
or programme development

0.52 (0.29–0.75) < 0.001 0.54 (0.33–0.75) < 0.001 0.54 (0.33–0.74) < 0.001

4.4. Has the resources needed to access research 0.53 (0.31–0.76) < 0.001 0.55 (0.34–0.76) < 0.001 0.54 (0.33–0.75) < 0.001

4.5. Has established methods for commissioning reviews
of research

0.65 (0.47–0.84) < 0.001 0.64 (0.46–0.82) < 0.001 0.64 (0.46–0.82) < 0.001

4.6. Has documented processes for how policies or programmes
should be evaluated

0.60 (0.42–0.77) < 0.001 0.60 (0.43–0.76) < 0.001 0.60 (0.45–0.76) < 0.001

4.7. Has existing relationships, or established methods
for engaging, with research organisations

0.65 (0.50–0.80) < 0.001 0.64 (0.47–0.81) < 0.001 0.64 (0.48–0.80) < 0.001

ab standardised loading
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measure warrants further evaluation. The ‘interacting
with researchers’ scale demonstrated acceptable test-
retest reliability, but our predictions for how scores on
this scale would relate to those on TPB scales were not
upheld. No clear pattern emerged from our tests of the
relation between other SEER measures of research en-
gagement and use, and the TPB scales measuring predic-
tors of research. Several factors may explain our
findings. First, these were binary or ordinal measures
where the prevalence of ‘yes’ responses was typically
high. As such, the measures may not discriminate well
between individuals, resulting in poorer reliability (as
observed in low kappas) and smaller correlations with
related variables. Second, these are proxy or indirect
measures of research use behaviours. Evaluation of
self-report measures of behaviour in other contexts
has shown that bias (systematic error) associated with
such measures weakens observed associations with re-
lated measures [39]. Finally, the different types of re-
search use (e.g. conceptual, tactical) reflect abstract
behaviours that are difficult to describe, further com-
plicating their measurement.

Priorities and opportunities for further testing and
refinement of SEER
Capacity scales
Two principal lines of testing are needed to confirm and
refine the properties the SEER capacity scales. First, es-
tablishing that the capacity scales predict research-use
outcomes and discriminate between different levels of
capacity is key to confirming the suitability of SEER for
evaluation. Such tests are challenging because of the
paucity of objective measures of research use for testing
predictive validity, and of gold-standard measures of
capacity required to discriminate between groups. Sec-
ond, replication of the factor analysis in a larger sample
is needed to provide additional support for the proposed
measurement model, and identify refinements that en-
hance the reliability or validity of SEER. Both lines of

testing could be undertaken using data from the SPIRIT
study. SPIRIT includes an objective measure of research
engagement and use (SAGE) [38] that would enable test-
ing of the predictive validity of SEER, and a measure of
organisational tools and systems (ORACLe) [25] that
could be used to differentiate between agencies exhibit-
ing different levels of support.

Research engagement and use
Some additional testing is required for the ‘extent of
research use’ and ‘interaction with researchers’ scales,
while the binary and ordinal measures require more
substantive refinement and evaluation. As with the
SEER capacity scales, the ‘extent of research use’ and
the ‘interaction’ scales could be validated using
SPIRIT data from SAGE, the objective measure of re-
search engagement and use. Extending our factor ana-
lytic model to include these latent factors and
indicators would provide a further test of validity.
One option for measuring research engagement using
the current items might be to combine scores for the
five research engagement actions to calculate a score
for the higher order construct ‘research engagement’.
If the goal of measurement is to assess overall re-
search engagement (as opposed to specific actions),
then this approach would have face validity. Extend-
ing the factor analytic model to include this variable
would provide a test of whether the items measure a
higher order construct. In contrast, if the goal is to
measure specific engagement actions, then rescaling
these measures to generate continuous variables is
likely to be a better approach. The latter would re-
quire re-wording and re-testing.

Ways in which SEER could be used for research and
practice in policy agencies
SEER provides a practical tool that we envisage will have
three main applications: in policy agencies seeking to

Table 6 Descriptive statistics, Cronbach’s alpha coefficients, and correlations between factors in full SEER measurement model and
modified modela

Full model Factor correlations (95% CI) P value

Factor (score range) Mean SD α 1 2 3 4

1. Value individual places on using research (7–35) 29 3.7 0.80 0.26 (0.18–0.35)
< 0.001b

0.38 (0.17–0.59)
< 0.001b

0.25 (0.06–0.44)
0.010b

2. Confidence in using research (7–35) 25 6.0 0.92 0.20 (0.10–0.31)
<0.001

0.15 (0.00–0.29)
0.047b

0.43 (0.28–0.59)
< 0.001b

3. Value organisation places on using research
(5–25)

16 3.5 0.85 0.38 (0.17–0.60)
0.001

0.12 (−0.03 to 0.26)
0.121

0.68 (0.55–0.80)
< 0.001b

4. Tools and systems organisation has to support
research use (7–21)

14 3.6 0.80 0.25 (0.06–0.44)
0.010

0.38 (0.19– 0.56)
< 0.001

0.68 (0.55–0.81)
< 0.001

aItem 2.3 was dropped from the modified model
bModified model
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assess or develop their capacity for using research; in re-
search investigating how capacity and capacity building
strategies influence research use; and at the nexus where
policymakers and researchers partner.

Application of SEER in policy agencies
SEER was conceived as a tool for monitoring and pro-
viding feedback about capacity in policy agencies. It was
designed for use in ongoing efforts to strengthen re-
search use (continuous improvement) and during more
transformative change. In the SPIRIT trial, feedback
from SEER was used to stimulate discussion in policy
agencies about their priorities for capacity building, thus
guiding intervention selection. During the testing of
SEER, one agency discussed using their SEER data in a
baseline assessment prior to introducing structures to
support research use, while another saw potential to
benchmark the maturity of their capacity against other
agencies. SEER may have utility for all these purposes
and, with further validation, may be useful for assessing
capacity at individual, team, and unit level or in relation
to development of specific policy.

Application of SEER in research
SEER is one of three instruments designed to measure
concepts in the SPIRIT Action Framework [36]. As such,
it underpins the framework’s structured approach to de-
signing and testing strategies intended to increase the
use of research in policy. The SPIRIT trial illustrates this
approach wherein SEER is used to examine the extent to
which individual capacity mediates the effects of a cap-
acity building strategy on research engagement and re-
search use outcomes (measured by SAGE) [37]. SEER
could also be used to investigate which aspects of cap-
acity most influence the use of research and those most
amendable to change. Such research is required to
identify areas where investment in capacity building is
most likely to have an impact. It is also needed to con-
firm, refine or refute the content of the SPIRIT Frame-
work, which may ultimately lead to changes in the
content of SEER.

Application of SEER at the nexus between policy
and research
Perhaps the greatest value of SEER lies in its potential to
help facilitate and maximise the value of partnerships
between policymakers and researchers. SEER data could
inform discussions about partnering to build capacity
and where best to invest resources. In turn, SEER could
be used to monitor the impact of the partnership, pro-
viding formative data from which to optimise interven-
tion outcomes. In this context, capacity can be more
feasible to measure than distal outcomes like inclusion
of research in policy. Change can be detected in shorter

time frames and may be more directly attributable to the
partnership.

Strengths and limitations
To our knowledge, this study reports the most compre-
hensive assessment to date of a measure of individual
capacity to engage with and use research. SEER is one of
the first measures to assess the broad range of factors re-
ported to influence an individual policymakers’ use of
research. Development of SEER and the SPIRIT Action
Framework, on which SEER was based, occurred in par-
allel, so those evaluating the content of SEER had work-
ing knowledge of the domains and concepts to be
measured. Together with pilot testing, this approach
helped maximise the validity of the content of SEER.
Our testing was conducted in multiple agencies involved
in a wide spectrum of policy and programme work, in-
creasing the generalisability of our findings.
The study has limitations. This first test of SEER pro-

vides initial evidence about its reliability and validity, but
further testing is needed to support the use of SEER for
all purposes for which it was developed. As with all mea-
sures, replication of testing across settings and policy
contexts is required to strengthen the evidence support-
ing SEER. It was not feasible to recruit a random sample
of policy agencies or policymakers within agencies. Al-
though most statistical tests assume a random sample,
the impact of our sampling approach is uncertain. The
response rate for the first and second administrations of
SEER was 55% and 54%, respectively. This is typical of
surveys of this type among professional groups [54], but
may introduce selection bias if those who respond differ
systematically from non-responders. We did not have
data about non-responders to determine if there were
any characteristics for which there were systematic
differences.

Future research
The preceding discussion covers two interdependent
areas of future research; the first aimed at ensuring
SEER is a valid measure, and the second aimed at under-
standing and developing capacity for using research in
policy work. Application of SEER in research has po-
tential to address questions relating to both aims. Our
immediate priorities are to use data from the SPIRIT
trial to examine whether SEER predicts objectively
measured research-use outcomes, and to replicate and
extend the factor analysis. These tests will provide fur-
ther evidence about the validity of the SEER individual
capacity scales, confirming or refuting the need for re-
finement. Administering SEER with a measure that en-
ables differentiation of organisations with different
capacity for using research (i.e. tools and systems, value
placed on research) would provide data to test whether
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SEER scales measuring individual perceptions of an organ-
isation can discriminate between groups. Combining data
from participant organisations in SPIRIT and our mea-
sures testing may enable such a test. Work is also required
to refine and test the measures of research engagement
and use, with one option being to re-word and re-scale
items so that all concepts are measured as continuous var-
iables. Finally, testing and refinement of SEER will need to
be responsive to accumulating evidence that confirms, re-
futes or refines the theories on which it is based.

Conclusion
To our knowledge, this paper reports the most compre-
hensive attempt to date to develop and test a measure of
individual capacity to engage with and use research in
policy development. Based on the SPIRIT Action Frame-
work, SEER reflects contemporary understanding of
individual-level factors that may influence the use of re-
search in policy. Our initial tests of SEER provide evi-
dence that the four individual capacity scales may be
used in policy settings to examine current capacity and
identify areas for capacity building. These scales comple-
ment previously reported measures of organisational
capacity, enabling researchers and policy agencies to as-
sess factors influencing research use at different organ-
isational levels. Further research is required to confirm
the suitability of these scales for other applications, and
to improve the pragmatic self-report measures of re-
search engagement and use included in SEER. Using
SEER in intervention and observational studies examin-
ing the relation between capacity, research engagement
actions, and research use will help provide this evidence.
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