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Decision makers in healthcare systems 
strive to implement evidence- based, high- 
quality care. A lack of economic data is 
often cited as a barrier to implementa-
tion, especially when decision makers 
are asked to allocate finite resources and 
face competing demands.1–3 Studies that 
evaluate the cost of implementation strat-
egies remain rare, and often these studies 
only estimate the implementation costs 
without connecting those investments to 
patient outcomes. In this issue of BMJ 
Quality & Safety, in a cost- effectiveness 
evaluation of a quality improvement 
project to improve thrombolysis door- to- 
needle times in a large Norwegian stroke 
centre, Ajmi and colleagues4 report that 
their implementation strategies cost $44 
802 (US$) in fixed costs and $2141 per 
month in recurring costs. Further, they 
report an incremental cost per life- year 
saved that ranged from $4961–$10 543 
(US$) over a 5- year period, with the range 
reflecting different assumptions made in a 
sensitivity analysis.

The authors should be commended 
for estimating the incremental cost per 
life- year saved, incorporating costs of 
implementation of the intervention. This 
information alone may help in allocating 
scarce resources. However, we suspect 
that many decision makers will remain 
uncertain about whether they should try 
to replicate these efforts in their own 
systems.

One challenge with economic evalu-
ations is providing enough context by 
which other decision makers can easily 
determine the generalisability of the find-
ings to their own systems. Such knowl-
edge is necessary if there is a desire to 
spread and replicate this work in other 
systems. In the study on which Ajmi and 
colleagues’ analysis is based, the door- to- 
needle time was cut in half (from a median 
of 27 min to 13 min). On one hand, that 
is a triumph, and on the other hand, these 

hospitals were already doing relatively 
well at the onset. In contrast, Get with 
the Guideline efforts in the USA reported 
door- to- needle time improvements from 
a median of 77 min to 67 min.5 We antic-
ipate many decision- makers will want 
to know if they can reasonably expect a 
relative reduction in door- to- needle time 
of 50% by investing a similar amount of 
money ($44 802 in fixed costs, plus $2141 
per month) in a similar intervention.

As Lewis and colleagues6 highlight, 
mechanisms that drive changes in short 
term and overall outcomes must be explic-
itly described for others to feel confident 
in implementing the intervention them-
selves. Other decision makers can then 
try to extrapolate from the model to 
guide decisions at their healthcare system. 
However, using economic models to 
make individual decisions, whether that is 
for a single patient or a whole hospital, 
is fraught with difficulty.7 In the paper, 
Ajmi and colleagues4 discuss reasons why 
they likely saw favourable outcomes as a 
result of their implementation efforts but 
stopped short of exploring in more detail 
how these outcomes may be affected by 
varying mechanisms. Efforts to link the 
economic results more tightly to mecha-
nisms of action will help guide decision 
makers to decide whether replication 
is warranted. This depends, in part, on 
whether they can expect similar results 
if they invest in similar interventions and 
implementation strategies.

The issue of context comes up again 
with the authors’ decision to exclude 
additional healthcare costs (eg, additional 
CT- scans, price of additional thrombo-
lytic medication, critical care stays). Ajmi 
and colleagues did not describe Norway’s 
approach to healthcare financing or 
whether cost containment is a priority. 
However, implementation scientists 
should consider the incentives created by 
the broader financial landscape. Health 
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systems financed through a ‘fee for service’ model may 
not be concerned by the exclusion of these downstream 
costs, but those working in systems financed through 
capitation or global payments may feel differently. In 
the USA, a growing number of decision makers are 
asking for budget impact analyses to understand how 
potential interventions will affect the allocation of 
funds and resources in the near future given existing 
budget constraints.8 9

Although the issues we discuss could be viewed as 
critiques, this is partly the learning curve for researchers 
who are grappling with economic evaluations applied 
to implementation research with little guidance of best 
practices. We hope there will be more economic eval-
uations of implementation efforts in the future. In that 
vein, we offer a few suggestions.

First, jargon can be an impediment, especially in 
multidisciplinary areas such as implementation science. 
Readers with varying experience with either implemen-
tation science or economic evaluation often talk past 
each other due to a lack of mutual understanding over 
discipline- specific language.10 The use of terms such as 
opportunity costs, and fixed and variable costs, should 
therefore always be defined.11 For example, fixed costs 
are costs that do not vary by the scale of production. 
Purchasing an X- ray machine represents a fixed cost—
the cost is fixed for the life of the machine, regardless 
of how many scans it is used for. Personnel (ie, labour) 
typically represents a variable cost because the cost 
varies by the scale of production. Ajmi and colleagues4 
reported that the majority of costs were fixed and 
attributable to personnel, which may confuse some 
readers. It is possible that Ajmi and colleagues used 
the terms programme costs synonymously with fixed 
costs, but programme costs often vary at some level, 
and for interdisciplinary work, clearly explaining key 
terms will therefore pay dividends.

Second, to estimate the cost of the implementa-
tion strategies, most researchers rely on microcosting 
approaches that involve identifying the quanti-
ties of inputs used in the production of a service. In 
this study, the authors used staff surveys, with input 
from programme directors, to estimate the total cost. 
Microcosting approaches differ in precision and accu-
racy due to the timing and method of data collection. 
As a field, we need to find more accurate ways to track 
staff effort. Periodic surveys asking staff to recall their 
effort in the past month may be feasible, but whether 
these estimates are accurate is unknown and untested. 
Some researchers try to handle this uncertainty with 
sensitivity analyses, yet those ‘in the trenches’ often 
feel as though we are imputing a considerable amount 
of data in economic evaluations that cannot be easily 
addressed with a sensitivity analysis. Building time 
tracking systems into the workflow is perhaps the 
best method to ensure accurate and precise time esti-
mates.12 13 Time tracking systems are standard in many 
industries that bill clients for direct services (eg, legal 

services, fixed- price contracts) and integration of these 
into existing clinical management systems can reduce 
the additional burden of time tracking for health 
professionals.

Finally, as noted above, studies should ideally shed 
light on the mechanisms of action. Including more 
information on the implementation process—such as 
the time and effort spent changing the minds of stake-
holders and delays due to staff turnover—to provide 
other decision makers with advanced insight on deci-
sion points that may require additional resources. For 
many implementation activities, time tracking systems 
can also inform the kinds of implementation efforts 
needed for future implementation planning purposes, 
whether those efforts are small and steady or rare but 
large.

Creating tables of implementation costs, while 
helpful, provides only part of the information needed 
to make thoughtful decisions about implementation. 
The other component is understanding the benefits 
gained. Rarely are healthcare systems solely focused 
on costs or solely focused on the benefits. Integrating 
economic information into implementation science is 
appreciatively difficult and made worse by the lack of 
guidance for researchers. As these details are worked 
out and best practices are identified, we look forward 
to more studies like those of Ajmi and colleagues, 
informing this growing and evolving field.

Twitter Kathleen Knocke @keknocke

Acknowledgements We appreciate the comments from Bryony 
Dean Franklin and Robert E Burke on an earlier draft.

Contributors Both authors contributed to this work.

Funding TWW is partially funded through a VA Research 
Career Scientist Award (RCS 17–154).

Competing interests None declared.

Patient consent for publication Not applicable.

Provenance and peer review Commissioned; internally peer 
reviewed.

Open access This is an open access article distributed in 
accordance with the Creative Commons Attribution Non 
Commercial (CC BY- NC 4.0) license, which permits others 
to distribute, remix, adapt, build upon this work non- 
commercially, and license their derivative works on different 
terms, provided the original work is properly cited, appropriate 
credit is given, any changes made indicated, and the use is non- 
commercial. See: http:// creativecommons. org/ licenses/ by- nc/ 4. 
0/.

ORCID iDs
Kathleen Knocke http:// orcid. org/ 0000- 0001- 7498- 4741
Todd W Wagner http:// orcid. org/ 0000- 0001- 7625- 3504

REFERENCES
 1 Eisman AB, Kilbourne AM, Dopp AR, et al. Economic 

evaluation in implementation science: making the 
business case for implementation strategies. Psychiatry Res 
2020;283:112433.

 2 Hinde JM, Bray JW, Cowell AJ. Implementation science on the 
margins: how do we demonstrate the value of implementation 
strategies? Fam Syst Health 2020;38:225–31.

 on M
ay 23, 2023 by guest. P

rotected by copyright.
http://qualitysafety.bm

j.com
/

B
M

J Q
ual S

af: first published as 10.1136/bm
jqs-2021-014411 on 6 D

ecem
ber 2021. D

ow
nloaded from

 

https://twitter.com/keknocke
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0001-7498-4741
http://orcid.org/0000-0001-7625-3504
http://dx.doi.org/10.1016/j.psychres.2019.06.008
http://dx.doi.org/10.1037/fsh0000535
http://qualitysafety.bmj.com/


3Knocke K, Wagner TW. BMJ Qual Saf 2021;0:1–3. doi:10.1136/bmjqs-2021-014411

Editorial

 3 Krebs E, Nosyk B. Cost- Effectiveness analysis in 
implementation science: a research agenda and call for 
wider application. Curr HIV/AIDS Rep 2021;18:176–85. 
doi:10.1007/s11904-021-00550-5

 4 Ajmi SC, Kurz MW, Ersdal H, et al. Cost- effectiveness 
of a quality improvement project, including simulation- 
based training, on reducing door- to- needle times in 
stroke thrombolysis. BMJ Qual Saf 2021. doi:10.1136/
bmjqs-2021-013398. [Epub ahead of print: 01 Oct 2021].

 5 Fonarow GC, Zhao X, Smith EE, et al. Door- to- needle times 
for tissue plasminogen activator administration and clinical 
outcomes in acute ischemic stroke before and after a quality 
improvement initiative. JAMA 2014;311:1632–40.

 6 Lewis CC, Boyd MR, Walsh- Bailey C, et al. A systematic 
review of empirical studies examining mechanisms of 
implementation in health. Implement Sci 2020;15:21.

 7 Granata AV, Hillman AL. Competing practice guidelines: using 
cost- effectiveness analysis to make optimal decisions. Ann 
Intern Med 1998;128:56–63.

 8 Eisman AB, Quanbeck A, Bounthavong M, et al. 
Implementation science issues in understanding, collecting, 

and using cost estimates: a multi- stakeholder perspective. 

Implement Sci 2021;16:75.

 9 Wagner TH, Dopp AR, Gold HT. Estimating downstream 

budget impacts in implementation research. Med Decis Making 

2020;40:968–77.

 10 Barnett ML, Dopp AR, Klein C, et al. Collaborating with 

health economists to advance implementation science: a 

qualitative study. Implement Sci Commun 2020;1:1–11.

 11 McKibbon KA, Lokker C, Wilczynski NL, et al. A cross- 

sectional study of the number and frequency of terms used to 

refer to knowledge translation in a body of health literature in 

2006: a tower of Babel? Implementation Sci 2010;5:1–11.

 12 Bunger AC, Powell BJ, Robertson HA, et al. Tracking 

implementation strategies: a description of a practical 

approach and early findings. Health Res Policy Syst 

2017;15:15.

 13 Sinnott PL, Joyce V, Su P, et al. Cost- Effectiveness of supported 

employment for veterans with spinal cord injuries. Arch Phys 

Med Rehabil 2014;95:1254–61.

 on M
ay 23, 2023 by guest. P

rotected by copyright.
http://qualitysafety.bm

j.com
/

B
M

J Q
ual S

af: first published as 10.1136/bm
jqs-2021-014411 on 6 D

ecem
ber 2021. D

ow
nloaded from

 

http://dx.doi.org/10.1007/s11904-021-00550-5
http://dx.doi.org/10.1136/bmjqs-2021-013398
http://dx.doi.org/10.1001/jama.2014.3203
http://dx.doi.org/10.1186/s13012-020-00983-3
http://dx.doi.org/10.7326/0003-4819-128-1-199801010-00009
http://dx.doi.org/10.7326/0003-4819-128-1-199801010-00009
http://dx.doi.org/10.1186/s13012-021-01143-x
http://dx.doi.org/10.1177/0272989X20954387
http://dx.doi.org/10.1186/s43058-020-00074-w
http://dx.doi.org/10.1186/1748-5908-5-16
http://dx.doi.org/10.1186/s12961-017-0175-y
http://dx.doi.org/10.1016/j.apmr.2014.01.010
http://dx.doi.org/10.1016/j.apmr.2014.01.010
http://qualitysafety.bmj.com/

	The Evolving Economics of Implementation
	References


