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Abstract

Aims To systematically review the evidence on the costs and cost-effectiveness of self-management support

interventions for people with diabetes.

Background Self-management support is the provision of education and supportive interventions to increase patients’

skills and confidence in managing their health problems, potentially leading to improvements in HbA1c levels in people

with diabetes.

Methods Randomized controlled trials, observational studies or economic modelling studies were eligible for inclusion

in the review. The target population was adults with diabetes. Interventions had to have a substantial component of self-

management support and be compared with routine care. Study quality was evaluated using the Consensus on Health

Economic Criteria and International Society of Pharmacoeconomic Outcomes Research questionnaires. A narrative

review approach was used.

Results A total of 16 costing and 21 cost-effectiveness studies of a range of self-management support interventions were

identified. There was reasonably consistent evidence across 22 studies evaluating education self-management support

programmes suggesting these interventions are cost-effective or superior to usual care. Telemedicine-type interventions

were more expensive than usual care and potentially not cost-effective. There was insufficient evidence regarding the

other types of self-management interventions, including pharmacist-led and behavioural interventions. The identified

studies were predominantly of poor quality, with outcomes based on short-term follow-up data and study designs at high

risk of bias.

Conclusions Self-management support education programmes may be cost-effective. There was limited evidence

regarding other formats of self-management support interventions. The poor quality of many of the studies undermines

the evidence base regarding the economic efficiency of self-management support interventions for people with diabetes.

Diabet. Med. 34, 1040–1049 (2017)

Introduction

Self-management has been described as the tasks and skills

that individuals must undertake to live with one or multiple

chronic diseases [1]. Self-management support has been

defined as ‘the systematic provision of education and

supportive interventions by healthcare staff to increase

patients’ skills and confidence in managing their health

problems, including regular assessment of progress and

problems, goal setting, and problem-solving support’ [2].

Self-management support has been implemented using

various approaches including educational programmes,

health coaching, motivational interviewing, and telemedi-

cine. Interventions may be disease-specific or generally

applicable. The cost of self-management support interven-

tions is potentially low relative to the anticipated resource

savings from reduced healthcare utilisation.

Nine percent of adults globally have diabetes, with ~90%

having Type 2 diabetes mellitus [3]. Diabetes contributes

considerably to global mortality [3], and can be associated

with significantly diminished quality of life [4]. Diabetes also

results in a very substantial economic burden through medical

treatment costs, lost productivity, and out-of-pocket treat-

ment costs [5]. A recent systematic review of self-management
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education for adults with Type 2 diabetes found that these

interventions can lead to statistically significant and clinically

meaningful improvements inHbA1c values [6]. An overviewof

reviews incorporating 179 unique randomized controlled

trials (RCTs) from 17 systematic reviews found mixed

evidence of clinical effectiveness for a variety of outcomes

[2]. Although the evidence supported short-term benefits in

terms of blood glucose control, there was weaker evidence

regarding long-term benefits.

While there may be some evidence regarding the clinical

effectiveness of these interventions, cost-effectiveness should

also be considered. For budget-constrained health systems, it

is imperative that interventions are not only clinically

effective, but also efficient from an economic standpoint.

The aim of the present study was to systematically review the

evidence of costs and cost-effectiveness of self-management

interventions for people with diabetes.

Methods

The systematic literature review was conducted according to

the Preferred Reporting Items for Systematic Reviews and

Meta-analyses (PRISMA) guidelines [7].

Inclusion criteria

Studies were included if they compared the costs and

consequences of a self-management support intervention

added to usual care with those of routine care alone for

people with diabetes. The self-management support inter-

vention could be any disease-specific intervention that aims

to help people manage aspects of their diabetes through

education, training and support. All formats and delivery

methods (group or individual, face-to-face or remote,

professional or peer-led) were considered. Studies had to

have a population of adults (age ≥18 years) with Type 1 or

Type 2 diabetes and include a large component of self-

management support. The comparator had to be routine care

for people with diabetes. The studies had to report the costs

or cost-effectiveness of the intervention. The studies could be

RCTs, observational studies or economic modelling studies.

Studies were excluded if: part of the study population was

from a nursing home or non-community dwelling setting;

they included people aged < 18 years; cost data were not

clearly reported; or they compared blood glucose self-

monitoring (without any additional educational component)

to usual care (on the grounds that self-monitoring is now

considered part of usual care). Studies that were only

published as abstracts were also excluded as it was not

possible to appraise the quality of these studies appropri-

ately. Other than education interventions, this review

excluded single-component self-management support (for

example, simple text message appointment reminders and

drug reminder packaging).

Search strategy

The search for economic evaluations was carried out in

PubMed, EMBASE and the Cochrane Library. Search terms

and filters for economic evaluations were applied. In addi-

tion, systematic reviews of the clinical effectiveness of self-

management support interventions were identified and any

primary studies that included cost or economic outcomes

were added to the search results. The search covered the

period up to 4 March 2015, and was restricted to English-

language publications.

The search was undertaken as part of a wider project that

included other chronic conditions including asthma and

heart disease. The search strategy therefore included terms

for the other chronic diseases in addition to diabetes mellitus.

The search terms used for each of the databases are provided

in Appendix S1.

Data extraction and quality assurance

Preliminary screening was carried out by a single person to

eliminate studies that were clearly not relevant. Assessment

of eligibility of studies and identification of multiple reports

from single studies, data extraction, and quality assessment

were carried out for each study independently by two of

three reviewers (C.T., P.M. and S.W.). Any disagreements

were resolved by discussion and mutual agreement between

the three reviewers. Data were extracted on cost of

intervention, total costs, cost-effectiveness, and treatment

effect on HbA1c level.

The Consensus on Health Economic Criteria (CHEC)-list

was used to assess the quality of the studies [8]. The CHEC-

list includes 19 items encompassing study design, data used,

methodology, presentation and interpretation. This tool

facilitates increasing the transparency and comparability of

systematic reviews of economic studies. For studies that

included an economic modelling approach or cost-utility

analysis, assessment of the relevance of the studies and their

credibility was considered using a questionnaire from the

International Society for Pharmacoeconomics and Outcomes

Research [9]. Study quality was graded as high, moderate or

low. A grading of ‘moderate’ indicated that the study was

subject to bias, but the findings were likely to be broadly

accurate. A grading of ‘low’ was used for studies at

significant risk of bias and where the results were therefore

unlikely to be accurate.

For comparability, costs reported in each of the studies

were inflated to 2014 values using the local consumer price

index and converted to US dollars using the purchasing

power parity exchange rate [10]. An exception was made for

one study as reliable data on purchasing power parity were

not available for the study country (Bulgaria).

Because of the differences in unit costs and methods of

economic evaluation, a narrative review approach was used.
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Results

The initial search identified 12 100 unique articles, with 118

considered potentially relevant based on the title and

abstract. Thirty-seven studies were subsequently identified

as relevant. The main reasons for study exclusion were that

the intervention did not qualify as self-management support

or because the intervention involved blood glucose self-

monitoring and was compared with usual care with no blood

glucose self-monitoring (Fig. 1). Full details of the excluded

articles are given in Appendix S1.

Details of included studies/study characteristics

There were 19 studies from the USA, six from the UK, three

from Germany, two from Ireland, and one from each of

Australia, Bulgaria, Canada, Denmark, India, Italy and the

Netherlands (Tables 1 and 2 [11–47]; further details in

Appendix S2). The studies were classified according to the

type of intervention assessed: education programmes

(n = 22); telemedicine (n = 11); community pharmacist-

based interventions (n = 3); and behavioural change inter-

ventions (n = 1). Four studies specified a population with

Type 1 diabetes, 18 specified Type 2 diabetes (all, or non-

insulin-dependent only), and 15 included all adults with

diabetes. Telemedicine interventions tended to either focus

on facilitating self-monitoring through transmitting test

results or enabling remote interaction with clinical staff to

support self-management.

Study designs ranged from observational costing studies

to simulation models. A number of studies adopted before-

and-after designs, whereby the effect of the intervention was

assessed relative to costs and outcomes for the same cohort

prior to receiving the intervention, with no comparator or

control group. Trial-based studies used the outcomes from a

controlled trial to determine cost-effectiveness.

Risk of bias in included studies

The quality of the included studies was predominantly poor

(Tables 1 and 2; further details in Appendix S2). The most

common methodological issues included: lack of controls or

use of historical controls, absence of sensitivity analysis, and

a lack of clarity concerning the cost data. Many studies failed

to include disaggregated costs, making it impossible to

determine what had or had not been included in the cost

data.

Classifying studies of high or moderate quality as repre-

senting an acceptable standard of evidence, the greatest

quantity of acceptable-quality evidence was available for

FIGURE 1 PRISMA flow chart of literature search results for economic evaluations of chronic disease self-management for people with diabetes.
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Table 1 Characteristics of economic evaluations of education-based chronic disease self-management interventions for adults with diabetes

Study (country, year) Intervention Design (time horizon) Quality Conclusions

Education
Albisser
(USA, 2001) [11]

Education with self
management training and
with computer-assisted self
care

Longitudinal observational
costing study (12 months)

Low Modest increase in costs
compared to education
alone

Banister
(USA, 2004) [12]

Diabetes self-management
training

Observational cohort study
with historical comparison
group (12 months)

Low Can improve glycaemic
control at a modest cost

Brown (USA, 2012)
[15]

Lifestyle modification
programme

Mathematical model
(20 years)

Low ICER was $33,319
($36,184)/QALY

Brownson
(USA, 2009) [16]

Self-management
programmes in primary care
settings

Cost-effectiveness simulation
model (lifetime)

Low ICER was $39,563 ($47,952
/QALY.

Dall (USA, 2011)
[17]

Printed materials and
telephone counselling

Observational cohort costing
study with historical
comparison group
(12 months)

Low Programme resulted in cost
savings

Farmer (UK, 2009)
[18]

Blood glucose self-
monitoring with an
educational component

Cost-effectiveness simulation
model (lifetime)

High More effective and less costly
than standard monitoring

Gillespie (Ireland,
2012) [23]

Peer support Cost-effectiveness simulation
model (lifetime)

Moderate More effective and less costly
than routine care

Gillespie (Ireland,
2014) [24]

Group follow-up post
DAFNE

Trial-based cost-effectiveness
analysis (18 months)

Moderate Group follow-up is less costly
and less beneficial than
individual follow-up

Gillett (UK, 2010)
[25]

6-h structured group
education programme

Trial-based Markov model
(lifetime)

High ICER was £5,387 ($9,411)/
QALY

Gilmer (USA, 2005)
[26]

Culturally oriented peer-led
self-empowerment training

Medical claims data
compared to historical
controls (12 months)

Low Improved clinical outcomes

Gilmer (USA, 2007)
[27]

Culturally oriented peer-led
self-empowerment training

Observational data-based
Markov model (lifetime)

Low ICERs per QALY ranging
from $10,141($13,049) for
uninsured to $69,587
($89,540) for privately
insured

Gordon (Australia,
2014) [28]

Telephone-linked care
intervention

Trial-based Markov model
(5 years)

Low The intervention dominated
routine care in the primary
analysis

Jacobs-van der
Bruggen

(Netherlands,
2009) [31]

Lifestyle modification
interventions

Markov model (lifetime) High ICERs ranged from €9,000
($11,567) to €39,000
($50,123)/QALY

Kruger (UK, 2013)
[33]

Training in flexible intensive
insulin therapy (DAFNE)

Markov model (lifetime) High ICER was £14,475
($23,214)/QALY

Kuo (USA, 2011)
[34]

Chronic care model for
diabetes management

Markov model (20 years) Low ICER was $45,495
($49,408)/QALY (payer
perspective)

Molsted (Denmark,
2012) [36]

Empowerment-based
structured diabetes self-
management education
programme

Costing study (12 months) Low Can improve glycaemic
control and other metabolic
parameters

O’Reilly (Canada,
2007) [38]

Multidisciplinary diabetes
care programme

Trial-based mathematical
model (40 years)

Moderate ICER was CAN$5,992
($5,825)/QALY

Ritzwoller (USA,
2011) [41]

Culturally adapted lifestyle
change programme

Trial-based costing study
(6 months)

High Cost $7,723 ($8,524) per unit
reduction in HbA1c

Shearer (UK, 2004)
[44]

Structured treatment and
teaching programme

Markov model (10 years) Low More effective and less costly
than usual care

Stock (Germany,
2010)[45]

Incentivized national chronic
disease self management
programme

Registry data analysis
(4 years)

Low Intervention associated with
reduced costs

Trento (Italy, 2002)
[46]

Lifestyle intervention by
group care

Trial-based model (4 years) Low Intervention was clinically
and cost-effective

Wiegand (USA,
2008) [47]

Behaviour change
intervention to enhance
medication adherence

Theoretical costing model
(16 years)

Low Potential cost savings of
$22,954 ($27,821) over
16 years

DAFNE, Dose Adjustment for Normal Eating; ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted life-year.
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education programmes (n = 8), followed by telemedicine

(n = 2) and other self-management support (n = 1). All three

studies evaluating community pharmacist-based interven-

tions were considered low quality.

Cost utility of interventions

Cost utility, presented as a cost per quality-adjusted life-year

(QALY), was reported in 18 analyses. Cost utility was either

evaluated usingRCTdata orwas estimatedwithin amodelling

framework. Some models, such as the United Kingdom

Prospective Diabetes Study (UKPDS) diabetes model and the

Sheffield Type 1 diabetesmodel, simulate the long-term effects

of interventions using data from large trials to link risk factors

(such as HbA1c) to longer-term outcomes.

Of the 22 included studies that evaluated self-management

support education programmes, 14 included cost-utility

analyses. The interventions typically focused on behavioural

change through education on diet, exercise and other lifestyle

risk factors, such as smoking. The duration of interventions

Table 2 Characteristics of economic evaluations of telemedicine, pharmacist-based and other chronic disease self-management interventions for
adults with diabetes

Study (country, year) Intervention
Design (time horizon/
length of follow-up) Quality Conclusions

Telemedicine
Barnett (USA, 2007) [13] Home messaging device Retrospective cohort

(12 months)
Low ICER was $60,941

($76,423)/QALY
Biermann (Germany, 2002) [14] Automated uploading of

blood glucose monitor
data

Trial-based costing study
(8 months)

Low Estimated reduction in
costs of €648 ($1,109)
per person per year

Fedder (USA, 2003) [19] Community Health
Worker Outreach
programme

Retrospective cohort
(2 years)

Low Average savings of
$2,245 ($3,585) per
person per year

Fischer (USA, 2012) [21] Nurse-Run, Telephone-
Based Outreach
program

Trial-based analysis
(20 months)

Low Intervention associated
with cost reductions

Handley (USA, 2008) [29] Telephone self-
management support

Trial-based analysis
(12 months)

Moderate ICER was $65,167
($81,722)/QALY

Kesavadev (India, 2012) [32] Telemedicine - blood
glucose self-monitoring

Retrospective cohort
(6 months)

Low Recurring extra cost
$9.66 ($43) per person
per month

Mason (UK, 2006) [35] Telephone support for
glycaemic control

Trial-based analysis
(12 months)

Low ICER between £33,700
($65,510) and £43,400
($84,365)/QALY

Moreno (USA, 2009) [37] Diabetes Education and
Telemedicine (IDEATel)

Trial-based analysis
(6 years)

Low To be cost-effective,
intervention-related
costs would have to be
substantially reduced

Palmas (USA, 2010) [39] Diabetes Education and
Telemedicine (IDEATel)

Trial-based costing study
(5 years)

High Telemedicine case
management did not
reduce Medicare claims

Salzsieder (Germany, 2011) [42] Telemedicine using
personalised decision
support

Trial-based costing study
(2 years)

Low Annual cost reduction of
about €918 ($1,220) per
participant

Schechter (USA, 2012) [43] Telephone-based
behavioural intervention

Mathematical model
(12 months)

Low Cost of $491 ($541) per
percentage improvement
in HbA1c

Pharmacist-based
Fera (USA, 2009) [20] Multi-site community

pharmacy health
management
programme

Medical claims data
(2 years)

Low Positive clinical and
economic outcomes
identified compared to
baseline data

Garrett (USA, 2005) [22] Structured pharmacy
visits

Medical claims data
(10 months)

Low Cost savings compared to
projected costs

Petkova (Bulgaria, 2006) [40] Pharmacist-delivered
education programme

Case series (6 months) Low Low cost programme in
which glucose levels
decreased.

Other self-management support programmes
Ismail (UK, 2010) [30] Motivational

enhancement therapy
and cognitive behaviour
therapy

Trial-based model
(12 months)

High The results of the
economic evaluation
were inconclusive

ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted life-year.
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varied substantially from short courses of several hours to

regular sessions delivered over 12 months. The high- and

moderate-quality studies that reported cost-utility analyses

typically found education interventions to be cost-effective

relative to a willingness-to-pay threshold equivalent to

$30,000 per QALY or higher. Results from three low-quality

studies reported incremental cost-effectiveness ratios

between $36,000 and $50,000, and might therefore be

considered not cost-effective in some health systems.

Three of the 11 telemedicine programme studies included a

cost-utility analysis, all evaluated using data collected in

RCTs. One of the cost-utility analyses was found to be of high

or moderate quality. For all three analyses, telemedicine for

people with diabetes was not cost-effective below willingness-

to-pay thresholds equivalent to $65,000 per QALY.

Cost utility was not evaluated in any of the pharmacy-

based studies.

A single RCT-based cost utility study evaluated an

intervention that focused on behavioural change and found

that it was not cost-effective [30]. The study was considered

distinct from the education programmes as it was tailored to

individuals, rather than the same programme being delivered

to multiple people.

Cost-effectiveness of interventions

There were three cost-effectiveness analyses presenting the

cost per unit reduction in HbA1c level; all were considered

low-quality assessments. The self-management support edu-

cation and pharmacy-based interventions were based on

before-and-after designs [12,40], while the telemedicine

intervention was assessed using an RCT design [43]. The

cost-effectiveness was presented as $247 per percentage point

reduction in HbA1c for the self-management support educa-

tion programme [12], $541 per percentage point reduction in

HbA1c for a telemedicine intervention [43], and €7.50 (in

2003 Bulgarian Euro) per 1-mmol/l decrease in blood glucose

levels for a pharmacist-based intervention [40]. The latter

study was based on 6 months’ follow-up, while the other two

studies used 12 months’ follow-up.

Costs of interventions

The cost of interventions was frequently reported on a per-

person basis. Interventions were of differing durations, and

some were designed to continue beyond the study follow-up

period. Rather than considering the costs as a per-month

equivalent, we present intervention costs as reported in the

original studies.

The cost of self-management support education pro-

grammes varied widely from $116 to $5,114 per participant.

The mean reported cost was $684 (median $479). After

accounting for treatment costs, most studies found that self-

management support education programmes were low-cost

or resulted in modest cost savings relative to usual care.

Typical intervention costs were higher for telemedicine,

with a mean cost of $2,815 per person (median $731). The

high intervention costs were generally attributable to the

purchase of information technology equipment. Based pre-

dominantly on low-quality costing studies, telemedicine

interventions were estimated to be associated with low costs

or cost savings relative to usual care.

All three of the pharmacy-based studies used a before-and-

after design, with no concurrent controls. The cost of the

intervention itself was only reported in one study, and was

estimated at €5.95 per person for a 6-month intervention

[40]. Two of the studies reported savings of ~$1,000 per

person over 10 to 12 months by comparing observed

expenditure with expenditure predicted from baseline data.

The behavioural change intervention had per-person costs

of $362 for motivational enhancement therapy and $1,225

for the combination of motivational enhancement and

cognitive behaviour therapy.

Treatment effect on HbA1c

In 31 studies HbA1c was reported as a primary outcome;

however, only 17 studies reported change in HbA1c in

relation to concurrent controls.

For reports of self-management support education inter-

ventions, four of the high- or moderate-quality studies

reported no statistically significant effect on HbA1c and

two reported statistically significant reductions of between

0.6 and 1.0 percentage points [33,41]. A Dutch study used

published data to evaluate lifestyle modification interven-

tions that involved nutrition or exercise programmes for

adults with Type 2 diabetes mellitus [31]. They estimated no

statistically significant effect for four of the interventions,

and effect sizes ranging from 0.5 to 0.7 percentage points for

the remaining three interventions. Of the low-quality educa-

tion studies, five studies with concurrent controls reported

treatment effects, all estimating reductions of between 0.3

and 1.6 percentage points.

Effect on HbA1c was reported in four low-quality

telemedicine studies with concurrent controls. Two reported

reductions of between 0.4 and 0.8 percentage points while

two reported no statistically significant difference.

There were no concurrent controls for any of the

pharmacy-based studies, so the effect of the intervention on

HbA1c could not be estimated.

The behavioural change intervention reported a statisti-

cally significant treatment effect (of 0.45 percentage points)

for motivational enhancement therapy and cognitive beha-

viour therapy in combination compared with usual care.

Discussion

A total of 37 economic evaluation studies of chronic disease

self-management interventions for people with diabetes were

identified as relevant. The interventions could be broadly

ª 2016 Diabetes UK 1045

Systematic Review or Meta-analysis DIABETICMedicine



grouped as self-management support education programmes,

telemedicine programmes, pharmacist-led programmes and

behavioural therapy. The studies predominantly focused on

people with Type 2 diabetes or all adults with diabetes. The

quality of the studies was generally poor, and the present

review focused on the 11 studies that could be considered of

moderate or high quality, as these constitute the best

available evidence. For education programmes, there was

reasonably consistent evidence to suggest that the interven-

tions are cost-effective or even dominate usual care (mean-

ing, they were shown to be less costly and more effective than

usual care). Based on limited data, telemedicine-type self-

management support interventions were more expensive

than usual care and potentially not cost-effective. Motiva-

tional enhancement therapy and cognitive behavioural ther-

apy are unlikely to be cost-effective interventions for people

with diabetes. There was insufficient evidence of adequate

quality to consider the cost-effectiveness of pharmacist-led

self-management support interventions.

The definition of self-management support used for this

study is one of several in the literature. The lack of a singular

definition contributes to the heterogeneity of the studies;

however, we chose a definition that emphasized the need for

the individual to develop core self-management skills such as

problem-solving, decision-making, appropriate resource util-

isation, forming a partnership with a healthcare provider,

and taking necessary actions [2]. Through developing these

skills, the individual is empowered to self-manage.

Any consideration of the cost-effectiveness of self-manage-

ment support interventions should also include the clinical

effectiveness. Improvement in HbA1c levels is often cited as

the primary endpoint for measuring treatment effect of

interventions for people with diabetes. There is a distinction

between achieving a reduction or achieving control (in the

form of HbA1c of < 7%). As studies generally reported a

mean change in HbA1c, it was unclear how many achieved a

clinically significant reduction or how many achieved con-

trol. Given the reliance of many of the studies on data from a

single RCT or on observational data, there is a risk that the

included economic evaluations may not reflect the best

available evidence of clinical effectiveness. Systematic

reviews of self-management support interventions for people

with diabetes have shown evidence of clinical effectiveness

for education [6] and telemedicine interventions [48,49]. As

such, the economic evaluations included in the present

review for those interventions are not inconsistent with the

literature on clinical effectiveness. This review also found a

marked heterogeneity in the types of interventions, the extent

to which they were clearly self-management support inter-

ventions, and the definition of routine care. From the

perspective of providers and policy-makers, the heterogeneity

of evaluated interventions and limited long-term data create

considerable challenges for identifying the programmes that

may be suitable in their particular context. This review did

not consider the acceptability of interventions to people with

diabetes, which must also be an important consideration for

implementation.

In terms of telemedicine interventions, only one good-

quality study reported a cost-utility analysis; the reported

incremental cost-effectiveness ratio would not generally be

considered cost-effective using conventional US willingness

to pay thresholds of $50,000 per QALY [29], or thresholds

applied in the UK, equivalent to between $28,000 and

$43,000. Telemedicine is a non-specific term that includes a

wide range of interventions. In the context of self-manage-

ment support, telemedicine can be used to facilitate trans-

mission of self-monitoring data or to provide interactive

educational facilities. Telemedicine interventions often

require substantial capital investment in equipment; how-

ever, these interventions also have potential for cost-savings,

for example, as a result of reduced travel, remote monitoring

and more efficient use of staff time. When trials have a short

follow-up then there may be insufficient opportunity to

observe benefits to offset against the initial costs. Techno-

logical advances also mean that cost data quickly become

obsolete. How telemedicine can best support self-manage-

ment in people with diabetes is unclear at this point.

The studies evaluated could be classed as cost-effectiveness

or costing studies. Of the 16 costing or cost-minimization

studies, 14 were considered low quality. Eighteen of the cost-

effectiveness studies were cost-utility analyses, where the

outcome was expressed as QALYs. The advantage of cost-

utility analyses is that the results can be compared across

interventions and disease groups. Where formal willingness-

to-pay thresholds are applied, they are expressed in terms of

cost per QALY. For this reason, the results of cost-utility

analyses can be considered in relation to willingness-to-pay.

The results of the present systematic review showed that a

number of the education programmes were considered cost-

effective. Because of the short-term follow-up in many of the

RCTs that underpin these analyses, the long-term quality-of-

life data were generated using simulation models such as the

UKPDS model. In the absence of long-term follow-up data,

the use of validated disease progression models offers the best

prospect for evaluating the cost-effectiveness of self-manage-

ment support interventions. The high-quality analyses tested

assumptions about the sustainability of quality-of-life gains

beyond the end of study follow-up, often through sensitivity

analyses, thereby giving some assurance about the estimated

potential benefits of the interventions.

Typical methodological flaws included the lack of concur-

rent controls, a failure to carry out a sensitivity analysis, and

a lack of clarity about the cost data. The low quality of

economic evaluations of self-management support interven-

tions has been noted previously, and it is disappointing to see

that little has changed in 10 years since quality issues were

highlighted [50]. The existence of reporting checklists and

the increasing adoption of those checklists by journals may at

least improve the quality of reporting in future analyses, if

not the underlying methodology. Accepting that longer-term
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follow-up will continue to be the exception rather than the

rule, future studies should ensure random allocation with

controls contemporaneous to the intervention arm, and

should provide greater detail on included costs. Modelling

studies that extrapolate longer-term outcomes should include

adequate sensitivity analyses so that uncertainty in costs and

outcomes is incorporated and assessed.

Limitations of the present review include the fact that the

search was restricted to English-language publications for

which full papers were available. A high-level analysis of the

systematic reviews of self-management support interventions

for diabetes included in the PRISMS study [2] suggested that,

for those that did not apply language restrictions, eight of the

130 primary studies (or 6%) were reported in languages

other than English. There were two studies for which we

could not source full papers, although to the best of our

knowledge these were only published as abstracts relating to

conference proceedings. The search restrictions may have

introduced a bias by omitting studies published in languages

other than English, although the impact is likely to have been

low, given that the vast majority of publications on self-

management support interventions for people with diabetes

are in English.

The identified studies were almost exclusively published in

North America and Europe, raising concerns about the

applicability of the evidence to other settings. Although some

of the included studies have focused on specific sub-

populations and may provide some relevant data, it is not

possible to state whether any of the findings presented in this

review are applicable to low- and middle-income countries.

Costs are likely to be very different, as are the health systems

within which the interventions would be delivered. While the

burden of diabetes is greatest in high-income nations,

prevalence is increasing most rapidly in low- and middle-

income countries [51]. Studies evaluating the effectiveness of

self-management support interventions in low- and middle-

income countries would provide relevant and valuable

evidence.

Many of the primary studies were based on small sample

sizes with relatively short-term follow-up of no more than

12 months, which were sometimes presented as pilot or

feasibility studies. Small sample sizes inevitably lead to

imprecise effect estimates and an inability to detect a

statistically significant effect. The systematic review

approach and meta-analysis enables pooling data across

studies to improve precision. While this is useful for

estimates of clinical effectiveness, this is less relevant for

cost-effectiveness. Due to the greater variability in cost data,

studies powered to detect a clinical effect are often under-

powered to generate stable cost estimates. The cost-

effectiveness data were mostly generated as part of an

RCT, often with a small sample population. For this reason

and because of differences between RCT and real-world

settings, cost estimates generated by RCTs should be viewed

with caution. A number of the studies used a before-and-after

analysis approach, which is unsuitable for determining

clinical effectiveness and therefore also inappropriate for

estimating cost-effectiveness; however, these study designs

can provide relevant information specifically on the cost of

delivering a programme.

Some of the studies have been based on medically

underserved populations or specific sub-populations. These

sub-groups may be more likely to have poorly controlled

diabetes and may also have a greater likelihood of other risk

factors (such as smoking or obesity) than the general

population. Costs may also be higher in these sub-groups

if a more intensive intervention is required. However,

targeting people with poor glycaemic control is more likely

to lead to clinically meaningful effects, potentially increasing

cost-effectiveness despite the greater intensity of interven-

tions needed, therefore, the effectiveness of interventions

may be overestimated in these studies and they may be less

cost-effective when applied to a general population. Half of

the studies were US-based, where the costs of hospital care

may be quite different from other jurisdictions. When

assessing the applicability of the economic evidence it is

important to consider not just clinical effectiveness, but also

the costs.

The cost per person of interventions was highly variable,

creating uncertainty about the typical implementation costs.

The cost of delivering self-management support education

programmes, for example, was an average of $684 per

person over the duration of the trials. Given the economies of

scale that might apply for the large-scale roll out of any of

these interventions, costs may be lower in practice.

In addition, several of the evaluations were based on trials

of interventions for which a benefit that was not statistically

significant was observed. Interpretation of the results of a

subsequent economic evaluation can be complicated, and

focus should in those instances be on the cost findings rather

than the treatment effect.

The quality of the included studies was evaluated using

two tools, both based on item-by-item checklists. We used

the two tools as a means to determine the extent to which the

findings were credible based on the methodology, data and

presentation. Although the conversion of the assessments

into a low-/moderate-/high-quality rating was arguably

subject to a degree of subjectivity, it enabled us to focus on

the studies that provided the best level of evidence.

In summary, the review of cost-effectiveness found 37

studies where the effectiveness of interventions was generally

derived from RCT evidence. In terms of quantity and quality,

the best available evidence was for self-management support

education programmes, suggesting that they may be cost-

effective under typical willingness-to-pay thresholds. There

was limited evidence regarding telemedicine and behavioural

change interventions. The majority of studies identified were

of poor quality, and this undermines the evidence base

regarding the economic efficiency of self-management sup-

port interventions for people with diabetes.
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