BM])

Public
Health

To cite: Martiskainen T,

Lamidi M-L, Linna M, et al.
Effect of physical activity
counselling on the number of
contacts in primary healthcare,
specialised healthcare and the
related healthcare costs among
patients with type 2 diabetes:
a register-based evaluation
study. BMJ Public Health
2023;1:¢000098. doi:10.1136/
bmjph-2023-000098

» Additional supplemental
material is published online only.
To view, please visit the journal
online (http://dx.doi.org/10.
1136/bmjph-2023-000098).

Received 28 March 2023
Accepted 12 September 2023

| '.) Check for updates

© Author(s) (or their
employer(s)) 2023. Re-use
permitted under CC BY-NC.
Published by BMJ.

For numbered affiliations see
end of article.

Correspondence to
Dr Tuula Martiskainen;
tuulama@student.uef fi

Original research

Effect of physical activity counselling
on the number of contacts in primary
healthcare, specialised healthcare and
the related healthcare costs among
patients with type 2 diabetes: a register-
based evaluation study

Tuula Martiskainen
Heikki Tikkanen,® Tiina Laatikainen'?®

ABSTRACT

Introduction This study evaluated the effect of physical
activity (PA) counselling on the number of contacts and
related costs in primary healthcare (PHC) and specialised
healthcare (SHC) among patients with type 2 diabetes
(T2D).

Methods The study was carried out in North Karelia,
Finland, among PHC clients with T2D in 2016—2018.
Altogether, 521 patients participated in the counselling.

In total, 1382 sex, age, time of diagnosis and intervention
time-matched controls were used to assess the effect

of the intervention. Information on outpatient nurse and
physician appointments in PHC and SHC was collected
from October 2016 to December 2019. The reason for

the visit was identified with the recorded main diagnosis
using both International Classification of Diseases-10 and
International Standard Classification of Primary Care-2
diagnoses. Unit costs of SHC visits were based on average
diagnosis-related group costs and for PHC unit costs for
appointments for physicians, nurses and physiotherapists
on the national price list.

Results The number of physician and nurse appointments
in the PHC related to T2D decreased in the intervention
group and increased in the control group with statistically
significant differences in mean annual changes between
groups (p=0.010and p<0.001, respectively). In PHC,

the number of physician appointments related to
musculoskeletal disorders decreased in the intervention
group and increased in the control group with a statistically
significant difference between groups (p<0.001). In the
intervention group, T2D-related costs of appointments

per person-year in PHC decreased, while an increase was
observed in the control group (p<0.001).

Conclusions This study shows that PA counselling in
PHC offers significant benefits in the treatment of patients
with T2D by also improving the use of the resources in
healthcare. The PA counselling reduced the number of
other appointments and costs of appointments per person-
year.
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WHAT IS ALREADY KNOWN ON THIS TOPIC

= Patients with type 2 diabetes (T2D) use a substantial
amount of healthcare services. Among primary care
contacts, nurse contacts are the most common.

= Previous studies have shown that reductions in body
mass index and haemoglobin Alc are correlated
with reductions in healthcare spending among pa-
tients with T2D.

WHAT THIS STUDY ADDS

= Physical activity (PA) counselling in primary health-
care (PHC) offers significant benefits in the treat-
ment of patients with T2D by also improving the use
of the resources in healthcare.

= The PA counselling reduced the number of other ap-
pointments and thus costs of the health service use.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= This study carried out in ‘real-world’ setting provides
valuable additional information on the feasibility of
implementation research in PHC and how electronic
patient information systems can be used as a source
of research data.

= PA counselling improves the treatment outcomes
and supports patients, reduces the need for other
healthcare appointments and thus increases cost
savings and cost-effectiveness of healthcare.

INTRODUCTION

According to the WHO, diabetes will be the
seventh-leading cause of death in 2030." The
majority of patients with diabetes suffer from
type 2 diabetes (T2D), which is largely prevent-
able as caused strongly by obesity and physical
inactivity.” A sedentary lifestyle, unhealthy diet
and urbanisation are strongly associated with
the prevalence of T2D in adults.” Despite the
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increasing number of drugs available and various guide-
lines on the management of T2D, an expressive number
of patients continue with the disease uncontrolled.* Many
studies have shown that proper diet and physical activity
(PA), considered as non-pharmacological treatments of
T2D, effectively improve the glycaemic control and other
metabolic outcomes in patients with T2D.”” People with
T2D should engage regularly with moderate or vigorous
intensity PA.” Despite these noted benefits, adults with
T2D are less likely to engage in regular PA than the
general adult population.® Therefore, it is important to
invest in improving lifestyles that can promote health and
maintain glycaemic control in patients with T2D.

Healthcare organisations are encouraged to introduce
healthy lifestyle promotion in routine practice.” Primary
healthcare (PHC) has been identified as the setting that
can offer continuous and comprehensive lifestyle promo-
tion to patients with health-risk behaviour.” ' Imple-
menting lifestyle counselling in clinical practice has been
shown to be feasible, cost-effective'*and acceptable among
healthcare professionals and patients.”” Many transla-
tional ‘real-world’ diabetes prevention programmes have
yielded positive results, but they have been on a small-
scale. The resources needed for implementation of many
interventions in a ‘real-world’ situation are quite modest,
but can be efficient and profitable."*

Recently diagnosed patients with T2D use a substan-
tial amount of healthcare services, especially during the
first year after diagnosis. Among primary care contacts,
nurse contacts are the most common."” Wikstrom et al'®
found in their study that patients with T2D who had
good treatment control had less healthcare contacts
compared with those who were not within the target level
of haemoglobin Alc (HbAlc). PHC contacts provide
opportunities to positively influence and support healthy
behaviours, optimise treatment plans and promote self-
management to patients with T2D." Kauppila et al'®
have found that previous T2D drop-outs with significant
improvement in their glycaemic control seemed to have
more frequent visits or telephone contacts with health-
care professionals than those who did not show improve-
ment in their glycaemic control. Previous drop-outs who
had poor glycaemic control may especially benefit from
frequent controls.'

The purpose of healthcare is to improve the health of
populations. However, formal medical care is only one
of many alternatives for improving health.' Behavioural
medicine is in a unique, but underappreciated, position
to contribute to an understanding of how best to deliver
high-quality, cost effective healthcare and promote
the public’s health across a broad range of interven-
tions.”” Roux et al’' have assessed in their study the cost-
effectiveness of population-wide strategies to promote PA
in adults and followed disease incidence over a lifetime.
According to their study, all the evaluated PA interven-
tions reduced disease incidence and were cost-effective
compared with other well-accepted preventive strategies.
PA interventions offered good value for money.*'

We have previously reported that PA counselling in
PHC, even with a modest increase in exercise, offers
significant benefits in the treatment of T2D and can
contribute to the glucose control of individuals with
T2D.% However, the evidence on the effects of PA coun-
selling of patients with T2D on healthcare contacts and
related cost-effectiveness is limited. Previous studies
have shown that reductions in body mass index (BMI)
and HbA1c*® ** correlate with reductions in healthcare
spending among patients with T2D."* All interventions
that improve the quality of care and glycaemic control
may have longer-term impact and thus increase value in
healthcare by improving health outcomes and reducing
costs.”” The aim of this study is to evaluate the effect of
PA intervention carried out as a part of PHC services of
patients with T2D on the number of contacts and costs of
appointments in PHC and specialised healthcare (SHC).

METHODS

Participants

All patients with T2D were offered the opportunity to
participate in a PA counselling programme in the Siun
sote healthcare region in North Karelia, Finland, from
October 2016 to December 2018. Especially patients with
very little PA were referred for PA counselling by nurses,
physiotherapists and physicians. The follow-up time was
from October 2016 to December 2019. Altogether, 546
patients were referred to the PA educator of whom 521
participated in the counselling. In total, 1382 sex, age,
time of diagnosis and intervention time-matched controls
extracted from patient records were used to see the effect
of the intervention. The PA counselling was provided by
PA educators flexibly according to the patients’ needs
and thus the number of counselling sessions varied. On
average, patients visited the PA educator three times.”*®
Also, the type and intensity of PA what the patients were
advised to do varied as counselling was tailored according
to patients’ needs and health status.*

Measurements and appointments

Information on all physiological laboratory measure-
ments and number of appointments was retrieved from
electronic health records (EHRs) retrospectively. For
both intervention and control group participants, height
(cm) and weight (kg) were measured and blood samples
for HbAlc collected in health services, following the
current practice in the follow-up of patients with T2D.
The turbidimetric inhibition immune analysis method
(TINIA) was used to analyse HbAlc. All samples were
analysed in the same regional laboratory. Outpatient
visits, that is, appointments to physicians, nurses and
physiotherapists in PHC and SHC, were analysed starting
from October 2016 to the start of the intervention and
3 months after the start of the intervention until the
end of the follow-up, December 2019. The reason for
the visit was identified using the recorded main diag-
nosis according to specific International Classification of
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Diseases (ICD)-10 diagnoses and International Standard
Classification of Primary Care (ICPC-2). Appointments
with an ICD-10 code E11 and ICPC-2 code T90 were
regarded as T2D-related visits. For musculoskeletal disor-
ders (MSD) the visits with following ICD-10 codes, which
were the most common diagnoses related to musculoskel-
etal diseases and symptoms were the following: G44.2,
Gb55.2, M15, M16, M17, M19.0, M24.5, M24.6, M25.2,
M25.3, M25.5, M25.6, M25.7, M40, M41, M43.0, M45,
M47, M48, M50, M51, M53, M54, M62.3, M62.4, M62.5,
M75, M79.6, M79.7, M79.8, M79.9, M80.0, M81.0, M85.8,
R25.2, R26.8, R29.8, S33.1 and $33.2; and the ICPC-2
codes LO1-L08, L10, L13-L15, L18-1.20, L.28, L.29, L83—
L.86, L.89-1.92, 1.95 and 1.99 were taken into account.

Healthcare costs

The unit costs of SHC visits were based on the average
diagnosis-related group (NordDRG) costs. The NordDRG
patient grouping definitions are based on the ICD 10th
revision (ICD-10) codes and the Finnish version of the
Nordic Classification of Surgical Procedures codes for
diagnostic and treatment procedures. The cost weights
and unit cost estimates for DRG-grouped SHC visits were
obtained from the national price list for unit costs of
healthcare services in Finland.”’

The primary care contact type-related unit costs in
the national price list include visit, phone call, home
care visit and e-message costs for each type of healthcare
professional (physicians, nurses, physiotherapists). In
this study, we used the unit costs for visits/appointments
for physicians and nurses. PA counselling was provided
by special PA educators and visits to them were taken into
account in the costs of the intervention. The costs of visits
to the PA educator were estimated using the unit cost of
physiotherapists.

Statistical methods

The number of appointments was presented as an abso-
lute number and number per person years. Generalised
Poisson regression was used to assess the effect of inter-
vention in the number of appointments. For each patient
time, from October 2016 to the start of the intervention,
and 3 months after the start of the intervention, until
the end of the follow-up, December 2019, together with
a group (intervention or control) and their interaction,
were used as explanatory factors in the model. Interven-
tion participants were also matched with their controls.
Subanalyses were done by healthcare area (primary vs
specialised), personnel (physicians, nurses and physi-
otherapists), disease group (T2D and MSD), sex, age
group, change in BMI and HbAlc. Because of very few
physiotherapists’ appointments sex, age group, BMI and
HbAlc specific analyses were not carried out for them.
Personal regression lines were used to define decrease
(slope O or smaller) or increase (slope positive) in BMI
or HbAlc values. Similarly, costs of the appointments
were presented in euros per person-years. A mixed effect
model was used to assess the effect of intervention in

reducing the cost with the same explanatory factors as in
Poisson regression. The R language and environment for
statistical computing (V.4.0.3)*® were used in statistical
analyses. P values less than 0.05 were regarded as statisti-
cally significant.

Patient and public involvement

Patients and/or the public were not involved in the
designing, conducting, reporting or making dissemina-
tion plans of this research.

RESULTS

Table 1 presents the absolute number of T2D and MSD
appointments and number of T2D and MSD appoint-
ments per person-year in PHC and SHC before and after
the start of the PA intervention in the intervention and
control groups. In PHC, there were, among all patients
in total, 1468 physician appointments related to TD2 and
2411 physician appointments due to MSD during the
whole follow-up time. Physician appointments in the PHC
related to T2D decreased, and among the patients in the
control group, the number of appointments increased
with a statistically significant difference in mean annual
changes between groups (p=0.010). Also, in the PHC,
the number of physician appointments related to MSD
decreased in the intervention group and increased in
the control group after the intervention with a statisti-
cally significant difference in change between groups
(p<0.001). In the PHC, there were in total 6302 nurse
appointments during the follow-up related to TD2 and
only 210 related to MSD. In the intervention group, nurse
appointments related to T2D declined and increased
in the control group in the PHC after the intervention
with a statistically significant difference between groups
(p<0.001). The visits to the nurses related to MSD slightly
increased in the intervention group and the difference in
change compared with the control group was significant.
There were only very few physiotherapist appointments
in PHC before the intervention and the increase in the
intervention group after the start of the intervention was
due to visits to the PA counselling. A small increase was
observed in SHC, but it was similar in intervention and
control groups. In general, the number of visits to SHC
was low except MSD physician visits.

Table 2 shows the costs of appointments per person-
year, total costs of physician and nurse appointments
in PHC and SHC before and after PA intervention in
the intervention and control groups. In the interven-
tion group, T2D-related physician and nurse costs of
appointments per person-year in PHC decreased, and in
the control group increased after the intervention with
a statistically significant difference in change between
groups (p<0.001). Also, the total costs of physician and
nurse appointments per person-year in the intervention
group decreased and increased in the control group after
the intervention with a statistically significant difference
in change between groups (p<0.001). The participants of
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Table 1 Absolute number of T2D and MSD appointments (N) and number of T2D and MSD appointments per person-year (n/
py) in PHC and SHC before and after PA intervention in intervention group (IG) and control group (CG)

Healthcare Healthcare Disease IG, before IG, after CG, before CG, after P value for
professional services group N n/py n/py n/py n/py interaction*}
Physicians PHC T2D 1468 0.18 0.16 0.18 0.21 0.010
MSD 2411 0.48 0.45 0.25 0.27 <0.001
SHC T2D 266 0.04 0.05 0.02 0.04 0.188
MSD 1098 0.18 0.18 0.14 0.13 0.695
Nurses PHC T2D 6302 0.97 0.73 0.72 0.89 <0.001
MSD 210 0.03 0.04 0.03 0.02 0.155
SHC T2D 100 0.01 0.02 0.01 0.02 0.407
MSD 141 0.02 0.03 0.02 0.02 0.047
Physiotherapists  PHC T2D 185 0.00 0.18* 0.00 0.00 0.977
MSD 14 0.00 0.01 0.00 0.00 1.000
SHC T2D 9 0.00 0.00 0.00 0.00 0.992
MSD 226 0.00 0.07 0.00 0.05 0.970

*Interaction of group and time

TMajority of these are PA counselling visits related to the intervention

MSD, musculoskeletal disorder; PA, physical activity; PHC, primary healthcare; SHC, specialised healthcare; T2D, type 2 diabetes.

the intervention group visited PA counselling on average
three times during the intervention. One appointment
lasted 60 min, and its cost was €85 per visit. Hence, the
average cost of intervention appointments was €255 per
person.

When analysing the number of PHC appointments
separately for men and women, it was observed that the
change between the intervention and control groups was
significantly different in nurse appointments related to
T2D in both sexes. The number of PHC nurse appoint-
ments related to T2D decreased in the intervention

group and increased in the control group (online supple-
mental table 1).

When analysing the number of PHC appointments
separately for sex and age group, it was observed that
the change between the intervention and control groups
was significantly different in nurse appointments related
to T2D among women and men under 65 years of age
as well as among older women. The number of visits by
PHC nurses related to T2D decreased in the intervention
group and increased in the control group in women and

Table 2 Costs of appointments per person-year (n/py) in PHC and SHC before and after PA intervention in intervention group

(IG) and control group (CG)

Healthcare Healthcare Disease G, before, 1G, after, CG, before, CG, after, P value for
professional services group N €/py €/py €/py €/py interaction*
Physicians PHC T2D 1468 17.85 12.60 16.90 17.77 <0.001
MSD 2411 40.78 39.89 21.27 22.33 0.601
SHC T2D 266 10.63 12.55 5.94 12.22 0.013
MSD 1098 46.90 47.48 36.72 33.49 0.756
Both Both 5243 116.16 112.51 80.83 85.81 <0.001
Nurses PHC T2D 6302 37.58 24.94 26.28 30.76 <0.001
MSD 210 1.00 1.46 0.90 0.82 0.151
SHC T2D 100 1.23 2.91 1.50 3.40 0.982
MSD 141 3.17 3.99 3.22 2.71 0.101
Both Both 6753 42.98 33.30 31.90 37.69 <0.001
Total costs of
physicians and
nurses 159.14 145.81 112.73 123.51 <0.001

*Interaction of group and time

MSD, musculoskeletal disorder; PA, physical activity; PHC, primary healthcare; SHC, specialised healthcare; T2D, type 2 diabetes.

Martiskainen T, et al. BMJ Public Health 2023;1:6000098. doi:10.1136/bmjph-2023-000098


https://dx.doi.org/10.1136/bmjph-2023-000098
https://dx.doi.org/10.1136/bmjph-2023-000098

a BMJ Public Health

Table 3 Absolute number of appointments (N) and number of T2D and MSD appointments per person-year (n/py) in PHC
and SHC before and after the PA intervention in the intervention group (IG) and the control group (CG) by the change in HbA1c

values

Healthcare Healthcare Disease Change in IG, before IG, after n/ CG, before CG, after P value for
professional services group HbA1c N n/py py n/py n/py interaction*

Physicians PHC T2D Increased 582 0.35 0.23 0.24 0.25 0.012

Decreased 695 0.20 0.19 0.26 0.26 0.969

Unknown 191 0.01 0.01 0.05 0.14 0.308

MSD Increased 853 0.51 0.52 0.26 0.36 0.275

Decreased 1004 0.54 0.45 0.30 0.29 0.271

Unknown 554 0.37 0.36 0.18 0.17 0.966

SHC T2D Increased 99 0.04 0.11 0.02 0.04 0.486

Decreased 117 0.07 0.03 0.03 0.04 0.015

Unknown 50 <0.005 <0.005 0.01 0.04 0.999

MSD Increased 344 0.17 0.18 0.15 0.14 0.276

Decreased 426 0.22 0.18 0.13 0.13 0.456

Unknown 328 0.13 0.16 0.13 0.11 0.391

Nurses PHC T2D Increased 2536 1.48 1.00 0.99 1.10 <0.001

Decreased 2909 1.32 0.92 0.99 1.03 <0.001

Unknown 858 0.08 0.10 0.21 0.58 0.002

MSD Increased 69 0.03 0.03 0.02 0.03 0.321

Decreased 90 0.03 0.05 0.03 0.02 0.046

Unknown 51 0.03 0.03 0.03 0.01 0.215

SHC T2D Increased 42 <0.005 0.05 0.01 0.02 0.310

Decreased 41 0.01 0.01 0.01 0.02 0.227

Unknown 17 <0.005 <0.005 <0.005 0.01 1.000

MSD Increased 43 0.01 0.03 0.02 0.02 0.124

Decreased 53 0.01 0.03 0.02 0.01 0.089

Unknown 45 0.02 0.02 0.02 0.01 0.417

*Interaction of group and time

HbA1c, haemoglobin A1c; MSD, musculoskeletal disorder; PA, physical activity; PHC, primary healthcare; SHC, specialised healthcare;

T2D, type 2 diabetes.

men under the age of 65 and in the older women (online
supplemental table 2).

Among those whose HbAlc level increased, the number
of physician appointments related to T2D in PHC
decreased and the number of appointments increased
in their matched controls after the intervention. The
number of physician appointments related to T2D in
SHC decreased in those participants in the intervention
group whose HbAlc level declined, and the number of
appointments increased in their matched controls after
the intervention. Regarding the visits to nurses in PHC
related to T2D, there was a decline in the intervention
participants regardless of the change in the HbAlc level.
The mean yearly change was statistically significantly
different between the groups (p<0.001) (table 3).

Among the participants in the intervention group, the
number of nurse visits related to T2D decreased in the
PHC significantly more compared with their matched
controls regardless of the change in BMI (table 4).

DISCUSSION
This study assessed the effect of PA counselling interven-
tion on the number of contacts and costs of physicians’
and nurses’ appointments related to T2D and MSD per
person-year in PHC and SHC before and after PA inter-
vention in the intervention and control groups. To our
knowledge, there is no earlier research on the effects of
the PA counselling of patients with T2D on the use of other
health services and related costs. The primary finding of
this study is that among the participants in the interven-
tion, the number of physician and nurse appointments
in the PHC related to T2D decreased (physicians—11%,
nurses—25%), while it increased in the control group
(physicians +16.6%, nurses +24%) after the intervention.
The number of physician appointments related to
MSD in PHC decreased in the intervention group. In the
intervention group, T2D-related costs of physician and
nurse appointments per person-year in PHC decreased
(-8%) and increased in the control group (+10%)
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Table 4 Absolute number of appointments (N) and number of T2D and MSD appointments per person-year (n/py) in PHC
and SHC before and after PA intervention in the intervention group (IG) and control group (CG) by the change in BMI values

Healthcare Healthcare Disease IG, before IG, after CG, before CG, after P value for
professional services group ChangeinBMI N n/py n/py n/py n/py interaction*
Physicians PHC T2D Increased 654 0.19 0.15 0.26 0.27 0.187
Decreased 459 0.24 0.22 0.25 0.23 0.979
Unknown 355 0.09 0.06 0.09 0.17 0.003
MSD Increased 987 0.43 0.45 0.28 0.32 0.640
Decreased 794 0.62 0.49 0.31 0.35 0.054
Unknown 630 0.37 0.39 0.19 0.20 0.899
SHC T2D Increased 119 0.04 0.06 0.03 0.04 0.729
Decreased 84 0.04 0.06 0.03 0.05 0.582
Unknown 63 0.01 <0.005 0.01 0.04 0.985
MSD Increased 429 0.18 0.17 0.17 0.12 0.200
Decreased 331 0.22 0.22 0.14 0.14 0.940
Unknown 338 0.10 0.11 0.11 0.12 0.650
Nurses PHC T2D Increased 2978 1.22 0.89 1.02 1.13 <0.001
Decreased 1877  0.98 0.78 0.98 1.04 0.005
Unknown 1448  0.37 0.24 0.35 0.65 <0.001
MSD Increased 89 0.03 0.04 0.03 0.03 0.238
Decreased 67 0.04 0.05 0.03 0.03 0.558
Unknown 54 0.02 0.02 0.02 0.02 0.648
SHC T2D Increased 59 0.01 0.03 0.01 0.02 0.954
Decreased 20 <0.005 0.01 0.01 0.02 0.989
Unknown 21 <0.005 <0.005 <0.005 0.01 1.000
MSD Increased 58 0.01 0.02 0.03 0.02 0.267
Decreased 44 0.02 0.05 0.02 0.01 0.019
Unknown 39 0.01 0.01 0.01 0.02 0.716

*Interaction of group and time

BMI, body mass index; MSD, musculoskeletal disorder; PA, physical activity; PHC, primary healthcare; SHC, specialised healthcare; T2D, type 2

diabetes.

after the intervention. Also, total costs of physician and
nurse appointments related to either T2D or MSD per
person-year in PHC and SHC in the intervention group
decreased and increased in the control group after the
intervention.

Clinical studies have found that enhancement of the
treatment to achieve glycaemic control, and in this way
reducing or preventing complications, may be one of the
most cost-effective interventions for patients with T2D
with inadequate glycaemic control.* A study by Johansen
et al’ observed that lifestyle interventions can maintain
glycaemic control to at least the same extent as medi-
cation. Hence, in addition to medication, the measures
supporting healthy lifestyles should always be key compo-
nents of the treatment of patients with T2D.” Our study
found that, in addition to positive treatment effect on
HbAlc levels that have been reported earlier,?? partici-
pating in PA counselling also decreased the number of
physician and nurse appointments related to T2D in the
PHC.

Among patients with unsatisfactory glycaemic control,
an association between visit frequency and better diabetes
control has been shown in several studies.””*The
patients with T2D with poor glycaemic control showed
significant and clinically meaningful improvements in
HbAlc when contacted weekly by members of the health-
care system.” The international diabetes guidelines
recommend regular and frequent visits, for example,
every 3months, and evaluation of the therapy until stable
glycaemic control is achieved.” "’ Every effort to improve
the glycaemic control and well-being of patients with T2D
is important in order to reduce diabetic Complications.38
Our study showed that a positive effect on achievement
of treatment targets can also be achieved with PA coun-
selling services,” simultaneously reducing the need of
other contacts to health services.

Given the rising incidence of T2D, and thus the burden
on healthcare services, health economic (HE) evalua-
tions of the management of T2D are becoming increas-
ingly relevant worldwide.”’According to Liebl et al,*
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HE studies have shown that in T2D hospital inpatient
care, mostly due to diabetes complications, the costs are
considerably high. Instead, diabetes medication-related
and supplies-related costs are much lower.” In turn,
Nuckols et a® reported in their review that multifaceted
Ql interventions that lower HbAlc appear to be a reason-
ably good value relative to usual care.”

Prior studies indicate that improvements in HbAlc
can be associated with declines in healthcare utilisation
and expenditures in the short term and long term.* *!
Li et al” reported that the multicomponent interven-
tions are more effective in risk factor control and early
prevention of complications and, thus, more cost saving
compared with standard glycaemic control for persons
with T2D. Sidorov et al'' reported that a specific disease
management programme showed to be associated with
a significant reduction in healthcare costs and other
measures of healthcare use in patients with diabetes. Our
study showed a cost reduction related to the decrease
in other than intervention appointments. Our interven-
tion itself led to, on average, a cost of €255 per person,
which exceeds the 1-year cost reduction observed in costs
of appointments related to T2D or MSD. However, the
intervention cost is only realised during the intervention
period, but the reduction in costs of other appointments
can be cumulative during several years if improvements
in lifestyles and treatment balance is achieved. So, it
would be important to analyse the longer-term impact
of the intervention. Also, in our study, only T2D-related
and MSD-related visits were included in the analyses, as
they are the most common causes of healthcare contacts
among patients with T2D. Intervention might have also
influenced the need of some other services, such as
preventive, mental health, emergency and rehabilitation
services.

Huckfeldt et al* estimated the association of effec-
tive lifestyle interventions for weight loss with long-term
healthcare use and Medicare spending. This ancillary
study used data from the Look AHEAD randomised
clinical trial, which randomised participants with T2D
to an intensive lifestyle intervention (ILI) or control
group. They found that reductions in healthcare use
and spending associated with an ILI for T2D decreased
as participants aged. We also found that the effects on
healthcare visits seemed to be bigger among elderly
women but also among men under 65 years of age. They
also stated that their ILI clinical trial was not associ-
ated with reduced total Medicare spending in the years
immediately following the intervention.* However, from
the same trial, Espeland et al*® reported that ILI led to
reductions in annual hospitalisations, hospital days and
number of medications, resulting in cost savings for
hospitalisation and medication across an average of 10
years."”

As healthcare costs associated with chronic illnesses are
constantly increasing, it is imperative to identify inter-
ventions to reduce long-term spending without harming
patient care.*” Usually, the effect of interventions on

healthcare costs are caused via improved treatment
balance and thus reduce the need for appointments.
In our study, we have been able to assess only the short-
term effects of PA counselling provided in PHC settings
on achieving treatment targets®> and on health service
use and costs. There is a need for longer-term analyses,
taking also into account the possible decline in the onset
of complications among patients attending lifestyle
counselling.

In our study, the physician appointments in the PHC
decreased most among those with increased HbAlc
levels, but the number of nurse appointments related
to T2D in PHC decreased irrespective to the change in
HbAlc or BMI. The visits to the PA counsellor might have
also provided the patients with other types of support that
may have normally been handled by nurses.* However,
aiming at better control is supported by the results by
Wagner et al”* who compared healthcare utilisation and
costs over a b-year period between two cohorts of diabetic
patients: a group whose glycaemic control improved and a
group in whom it did not improve. Their study suggested
that a sustained reduction in HbAlc levels among adult
diabetic patients is associated with significant cost savings
within 1-2years of improvement.

The start of exercise training may see numerous acute
and chronic health issues arise in individuals with T2D,
especially if they have been very inactive. Of primary
concern are exercise-related hypoglycaemia and hyper-
glycaemia.** Increase in exercise might have also caused
changes in other risk factors like blood pressure and thus
caused a need for changes in medication and visits to the
physician. In our study, we did not observe any remarkable
increase in T2D-related SHC visits. Musculoskeletal injury
is the most common exercise-related complication.* *°
Unaccustomed exercise demands, especially during the
initial weeks of a physical conditioning regimen, often
result in muscle soreness, musculoskeletal injury and
attrition.”” *® In this study, a decrease was observed in
MSD-related physician appointments in PHC and no
change in SHC. It can be concluded that there was no
increase in musculoskeletal injuries or other severe prob-
lems in the intervention group with the started exercise.
Instead, the intervention participants benefited from the
intervention in terms of their musculoskeletal health and
had fewer physician appointments. A small increase in
nurse appointments in SHC might be due to less severe
acute symptoms related to the start of the exercise.

The study was conducted in a ‘real-world’ setting,
and the results can be generalised to normal operation
of healthcare. This can be considered as one of the
strengths of this study. In the absence of a traditional study
design, the study participation did not influence patient
behaviour. All data needed for the study were collected
from EHRs. The absence of the traditional study design
and data extraction retrospectively from the existing
EHRs resulted in the measurement data remaining partly
incomplete. The measurement and laboratory data are
based on the actual activities of the healthcare and thus
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the data are missing for patients who did not visit in
healthcare or regular laboratory check-ups. The infor-
mation on appointments in the health services was also
achieved from the EHRs, giving reliable and objective
information on contacts. However, the number of phys-
iotherapist visits is most likely underestimated as they less
often record ICD-10 or ICPC-2 codes for the appoint-
ments compared with physicians and nurses for whom it
is mandatory. In addition, the registry does not, however,
include information from private service providers and
thus might somewhat underestimate the number of visits.
However, it is unlikely that the share of use of public and
private services would have changed during the follow-up
period of this study.

CONCLUSIONS

It can be concluded that PA counselling reduced the
number of physicians’ and nurses’ appointments in SHC
and PHC and thus the costs of treatment. This study
shows that PA counselling provided with reasonably low
cost in PHC offers significant benefits in the treatment of
patients with T2D and improves the use of resources in
healthcare.
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