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a  b  s  t  r  a  c  t

A  new  reimbursement  scheme  for non-insulin  medications  used  for  treatment  of  hyperglycemia  in  type
2 diabetes  (T2D)  was  implemented  in Finland  on January  1, 2017.  The  aim  of the  study  was  to evalu-
ate  the  impact  of this  co-payment  increase  (i.e.  + 35 percentage  points)  on  patient-reported  satisfaction
for  diabetes  care,  diabetes  medication  use,  and  financial  difficulties.  Baseline  data  were  collected  in 114
pharmacies,  where  patients  with  T2D  were  asked  to fill in a questionnaire  in  November  2016.  Follow-ups
were  conducted  at 6  and  12  months.  In total,  955  participants  with T2D  attended  the  baseline  exami-
nation.  During  the  follow-up,  satisfaction  with  diabetes  care  decreased  significantly  (p  <  0.001).  Use  of
insulin  increased  (OR  1.16,  95 % CI  1.06–1.27)  whereas  use  of  metformin  and  DPP-4  inhibitors  decreased
(metformin:  OR  0.80, 95 % CI 0.70–0.90;  DPP-4  inhibitors:  OR 0.82,  95  %  CI 0.73–0.93).  Financial  difficulties

with the  purchase  of  diabetes  medications  were  reported  more  often  both  at 6  (OR  2.44,  95  %  CI 1.96–3.03)
and  at  12  months  (OR  2.70,  95  % CI  2.18–3.35)  than  at baseline.  These  negative  short-term  effects  require
future  studies.  If persistent,  the  long-term  effects  of  lower  treatment  satisfaction  and  increased  financial
difficulties  may  imply  impaired  metabolic  control  and  increased  diabetes  complication  risk  and  health

ctive
Publi
care costs.  Patient  perspe
©  2020  The  Author(s).  

. Introduction

Diabetes is one of the most significant diseases worldwide with
n estimated 425 million adults suffering from it in 2017 [1]. It is a
ifelong disease that affects quality of life, introduces comorbidities
nd increases mortality risk [2]. In 2016, 364 000 persons out of
.5 million Finnish inhabitants (6.6 %) received reimbursement for
iabetes medications and the large majority of them (257 000) had
ype 2 diabetes (T2D). For diabetes medications other than insulin,
he corresponding figure was 308 000. In Finland, the number of

ersons with T2D has increased linearly during the 20th century
nd at this growth rate half a million persons with T2D diagnosis
ill be sinister reality by the year 2030.

∗ Corresponding author at: Faculty of Health Sciences, School of Pharmacy, Uni-
ersity of Eastern Finland, P.O. Box 1627, FI-70211, Kuopio, Finland.
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E. Aarnio), leo.niskanen@fimnet.fi (L. Niskanen), pekka.mantyselka@uef.fi
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ttps://doi.org/10.1016/j.healthpol.2020.08.001
168-8510/© 2020 The Author(s). Published by Elsevier B.V. This is an open access article
 should  be  taken  into  account  in  future  policy  making.
shed  by  Elsevier  B.V.  This  is an  open  access  article  under  the CC  BY  license

(http://creativecommons.org/licenses/by/4.0/).

When compared with other Nordic countries, consumption of
diabetes medications is high in Finland [3] leading to high pharma-
ceutical expenditure. Currently, diabetes care accounts for around
15 % of the total expenditure of Finnish health care system [2].
According to the Finnish Diabetes Association, the pharmaceuti-
cal costs were about 32 % of the direct health care costs of the
diabetes care or around 9 % of the total costs (i.e. including both
direct and productivity costs) of diabetes in 2011 [4]. Due to cost
containment pressures, the Finnish Government set an aim of EUR
150 million savings in medicine reimbursement expenditure [5–7].
One of the actions was an implementation of a new special reim-
bursement scheme (SRS) increasing the co-payment level of T2D
patients by 35 percentage points in Finland on January 1, 2017 aim-
ing to EUR 20 million savings [5–7]. Reimbursement of non-insulin
diabetes medications was lowered to be on the same level as of
cardiovascular medications. The new SRS resulted in EUR 26 mil-

lion (24 %) short-term savings in total medication reimbursement
costs for the Finnish health care system, but the co-payments of
T2D patients more than tripled (from EUR 11.9 million to EUR 39.7
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illion, +334 %) after the first year of new legislation coming into
ffect [8].

In previous international studies, co-payment increases related
o diabetes medications has been associated with decreased use of
9,10] and lowered adherence to diabetes medications [11–13], and
herefore, with impaired glycemic control [11,13].

Currently little is known about the effects of significantly
ncreasing co-payments on patient-reported outcomes, such as,
reatment satisfaction or financial difficulties with the purchase of

edications prescribed by physicians. However, this kind of patient
erspective data could have policy relevant implications for future
o-payment policies. Therefore, the aim of the present study is
o evaluate the effect of the above policy change on the patient-
eported outcomes of satisfaction with diabetes care, utilization
f diabetes medications, as well as financial difficulties with the
urchase of diabetes medications.

. Materials and methods

.1. Setting

In Finland, all residents are eligible for reimbursement for
rescription medications purchased from community pharmacies
nder the Health Insurance Act [14]. There are three reimburse-
ent categories based on medical grounds [15]. Since 2016, 40 % of

he medication cost in the Basic Refund Category, 65 % of the cost
n the Lower and 100 % of the cost in the Higher Special Refund Cat-
gories are reimbursed by the National Health Insurance Scheme
14,15]. Reimbursements are available after an initial deductible
UR 50 per calendar year. In the Higher Special Refund Category the
atient pays a EUR 4.50 co-payment for each purchased medication.
owever, if patient’s co-payments exceed a certain limit during a
alendar year (EUR 610.37 in 2016 and EUR 605.13 in 2017), the
atient becomes eligible for an Additional Refund. After reaching
he Additional Refund limit, the patient pays EUR 2.50 co-payment
or each purchased medication until the end of the calendar year,
he Social Insurance Institution (SII) covers the remaining costs.

The Pharmaceuticals Pricing Board grants the approvals for
eimbursement for medicinal products [15]. To be entitled to a spe-
ial reimbursement for medication costs, the patient must have a
ertain severe and chronic disease, such as diabetes fulfilling the
edical criteria defined by the SII. A medical certificate must be

ubmitted to the SII by a physician to confirm the need for the
edication. To be entitled to special reimbursement for antidia-

etic medications other than insulin, the SII requires the patient
o have confirmed diabetes based on at least one of the follow-
ng criteria: fasting plasma glucose ≥7.0 mmol/l (whole blood ≥6.1

mol/l), a random venous plasma glucose concentration ≥11.1
mol/l (whole blood ≥10.0 mmol/l), 2 -h plasma glucose ≥11.1
mol/l (whole blood ≥10.0 mmol/l) in an oral glucose tolerance

est, or HbA1c ≥48 mmol/mol. In addition, to receive special reim-
ursement for GLP-1 analogues, other antidiabetic medications
eed to be first tried and the patient has to have a BMI  ≥ 30 kg/m2.

On January 1, 2017 the reimbursement level of antidiabetic
edications other than insulin was changed from Higher (100 %)

o Lower Special Refund Category (65 %) due to the Government
rogramme to achieve savings in medication costs [5–8]. Thus, the
ew SRS introduced a co-payment of 35 % of the cost of each pur-
hased non-insulin medication for T2D patients instead of a fixed
UR 4.50 co-payment for each purchased medication in 2016.
.2. Study design

In the present study, data were collected from 114 com-
unity pharmacies covering all geographical areas in Finland.
y 124 (2020) 1310–1316 1311

Potential study participants were identified in pharmacies through
examinations of purchased medications and checking available
reimbursement codes in their personal health insurance card dur-
ing their pharmacy visit. Data consisted of a baseline examination
conducted in November 2016 prior to the implementation of the
new SRS (January 1, 2017) and 6- and 12-month follow-up exam-
inations conducted in May  and November in 2017. Electronic
structured questionnaires (filled with a mobile tablet) were used
at the baseline and, at that time, participants were asked to choose
between electronic questionnaire and phone interviews for 6- and
12-month follow-up examinations.

According to the local and national ethical instructions for
research (Finnish Advisory Board on Research Integrity: http://
www.tenk.fi/en/request-for-ethical-review-in-human-sciences),
this study did not require ethical approval. The autonomy of
research subjects was  respected, there was  informed consent,
no harm was possible for the subjects and confidentiality of the
subjects, and research data was  protected.

2.3. Patient-reported outcomes

Use of diabetes medications was  measured as a self-reported use
of insulin (Anatomical Therapeutic Chemical (ATC) classification
code [16] A10A), metformin (A10BA02), sulfonylureas (A10BB),
combinations of oral blood glucose (BG) lowering drugs (A10BD),
glitazones (A10BG), DPP-4 inhibitors (A10BH, gliptins), glinides
(A10BX02), GLP-1 analogues (A10BJ), and SGLT2 inhibitors (A10BK)
at the time of the data collection. Patient-reported reasons for
changes in diabetes medication use were measured with insulin
and non-insulin related structured questions providing alternative
classes for reasons, such as effectiveness of the medication, suit-
ability of the treatment, changes in need for the treatment, financial
issues, or other reasons.

Patient-reported satisfaction with diabetes care during the past
6 months was measured with a 1–10 scale, where the lowest value
(1) indicated full dissatisfaction and the highest (10) perfect satis-
faction with diabetes care. Financial difficulties with the purchase
of diabetes medication prescribed by physician during the last 6
months was measured with a binary variable indicating at least
some problems or no problems at all.

2.4. Covariates

Background factors considered were age, gender, educa-
tion (basic education/vocational upper secondary education
and training/post-secondary non-higher vocational educa-
tion/matriculation examination/university or polytechnic degree),
and household monthly net income (EUR < 1000, EUR 1000–1999,
EUR 2000–2999, EUR 3000–3999, EUR ≥ 4000). Diabetes complica-
tions at baseline were defined as an indicator (yes/no) of existence
of at least one of the following patient-reported complications:
diabetic retinopathy, neuropathy, nephropathy, symptoms of
peripheral vascular disease (intermittent claudication), history
of foot ulcer(s), myocardial infarction, or stroke. Baseline use of
diabetes medications were also considered as covariates.

2.5. Statistical methods

Independent samples t-test was applied to test differences in
satisfaction to diabetes care between those who experienced at
least some financial difficulties in purchasing diabetes medications
and those who  did not experience difficulties at all.
Linear mixed models were applied to examine changes in dia-
betes care satisfaction during the follow-up. Linear mixed models
allowed for person-specific random intercepts (variance compo-
nents model) meaning that a participant was allowed to have
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Table 1
Characteristics of T2D persons who attended baseline examination (n = 955) as
frequencies and proportions unless otherwise stated.

Baseline participants
(n = 955)

Age, mean (SD) 65.2 (10.2)
Female 460 (48.2)
Duration of diabetes

<1 year 42 (4.4)
1  year 26 (2.7)
2–5 years 232 (24.3)
6–10 years 312 (32.7)
11–20 years 253 (26.5)
>20 years 90 (9.4)

BMI,  mean (SD) 31.3 (6.1)
<24.99 127 (13.4)
25.00–29.99 296 (31.1)
30.00–34.99 292 (30.7)
35.00–39.99 155 (16.3)
40  or over 81 (8.5)
Missing 4

Smoking status
Current smoker 148 (15.5)
Former smoker 374 (39.2)
Never smoked 433 (45.3)

Education
Basic education or other 379 (39.7)
Vocational upper secondary education and training 185 (19.4)
Post-secondary non-higher vocational education 222 (23.3)
Matriculation examination 59 (6.2)
University or polytechnic degree 110 (11.5)

Household monthly net income, EUR
<1000 107 (11.2)
1000–1999 362 (37.9)
2000–2999 254 (26.6)
3000–3999 108 (11.3)
≥4000 124 (13.0)

Diabetes complications 300 (31.4)
Diabetic retinopathy 119 (12.5)
Neuropathy 102 (10.7)
Myocardial infarction 67 (7.0)
Symptoms of peripheral vascular disease
(intermittent claudication)

50 (5.2)

History of foot ulcer(s) 45 (4.7)
Nephropathy 27 (2.8)
Stroke 27 (2.8)

Comorbidities
Amblyopia, cataract or glaucoma 155 (16.2)
Coronary heart disease 157 (16.4)
Antihypertensive medication 764 (80.0)
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Cholesterol medication 643 (67.3)
No  comorbidities 328 (34.3)

is/her own level of satisfaction at the baseline. Changes in diabetes
edication use and financial problems experienced were estimated
ith generalized estimation equations (GEE) for repeated mea-

ures logistic regression models. Unstructured covariance matrix
nd robust covariance matrix estimator were applied in all GEE-
ased analyses. Interaction effects between age and income were
ested in all models but term was omitted from the final models
ecause it failed to reach statistical significance.

Statistical analyses were performed with IBM SPSS Statistics
ersion 24.0 (SPSS, Inc., Chicago, IL, USA) and SAS version 9.4 (SAS
nstitute Inc., Cary, North-Carolina, USA).

. Results

In total, 955 participants with T2D attended the baseline exam-
nation in November 2016. Of those, 855 (85.5 %) agreed to attend

o the follow-up examinations (Supplementary Fig. 1). Among the
aseline examination participants (n = 955), mean (SD) age was
5.2 years (10.2) and 51.8 % were male (Table 1). Roughly a third
35.9 %) had had T2D for over 10 years and roughly half (49.1 %)
y 124 (2020) 1310–1316

had a household monthly net income less than EUR 2000. Three
out of ten (31.4 %) of the participants had experienced diabetes
complications at the baseline of which diabetic retinopathy and
neuropathy were the most common ones (experienced by 12.5 %
and 10.7 % of the baseline participants, respectively). Around a third
(34.3 %) had no other comorbidities at baseline, 16.4 % had coronary
heart disease, and 16.2 % had amblyopia, cataract or glaucoma. Eight
out of ten participants used hypertension medication and 67.3 %
cholesterol medication at baseline.

Mean (SD) satisfaction to diabetes care was  8.20 (1.63) before,
7.89 (1.77) at 6 months after and 7.95 (1.75) at 12 months after the
co-payment increase (Table 2). Mean satisfaction decreased signif-
icantly at 6 months (−0.34 units; SE 0.07) and 12 months after the
co-payment increase (−0.28; SE 0.07) (Fig. 1A). Baseline metformin
use was  associated with higher satisfaction to diabetes care than
non-use (Supplementary Table 1). Matriculation examination and
university or polytechnic degree educations were associated with
lower satisfaction than basic education.

Metformin was  used by 76.1 % of the participants at base-
line, 72.4 % at 6 months after and 71.6 % at 12 months after the
co-payment level increase (Table 2). The corresponding figures
for DPP-4 inhibitors (gliptins) were 36.1 %, 30.3 %, and 32.2 %,
respectively. At 12 months, the probability of using metformin was
0.80-times (95 % confidence interval, CI, 0.70–0.90) of that at base-
line, and the probability of using DPP-4 inhibitors 0.82-times (95 %
CI 0.73–0.93) of that at baseline (Fig. 2). The use of GLP-1 analogues
first decreased from 9.2 % to 6.6 % (odds ratio, OR, 0.73, 95 % CI,
0.58–0.93) between the baseline and the 6-month follow-up exam-
ination, but then returned to its baseline level (8.8 %, OR 0.95, 95 % CI
0.76–1.19 when compared with baseline use). Similarly, the use of
SGLT2 inhibitors decreased initially, but stabilised thereafter. Use
of insulin increased from baseline (29.6 %) to 34.4 % at 6-month and
33.8 % at 12-month examinations. Use of insulin at the 12-month
examination was 1.16-times (95 % CI 1.06–1.27) more likely than at
the baseline (Fig. 2). Women  used less insulin than men  (OR  0.64,
95 % CI 0.49–0.85) (Supplementary Table 2). Adjusting the analy-
ses also for use of other diabetes medications at baseline as well
as existence of diabetes complications at baseline did not alter the
results (Supplementary table 3). However, those who had expe-
rienced diabetes complications at baseline were less likely to use
metformin over time, but there was no interaction with time. On the
contrary, insulin use was more likely among those who had compli-
cations at baseline. Seven and half per cent (4/53) of new-users of
insulin reported that insulin treatment was  started because it was
more affordable. More than a fourth (27.7 % or 36/130) of patients
who had discontinued non-insulin medication use reported they
had done it due to financial reasons. Due to low proportions of
users of sulfonylureas, glitazones, and glinides (Table 2), effects of
the co-payment increase to the utilization of these drugs was not
analyzed.

At least some financial difficulties with the purchase of diabetes
medications was  experienced by 16.5 % of the participants at base-
line, increasing to 30.0 % at 6 months and 33.0 % at 12 months after
the co-payment level increase (Table 2). Probability of experienc-
ing at least some financial difficulties with the purchase of diabetes
medication was  2.44-fold (95 % CI 1.96–3.03) 6 months after the
co-payment increase when compared with the baseline probabil-
ity (Fig. 1B). The change remained on its level at 12 months. Older
age decreased the probability of experiencing at least some finan-
cial difficulties (OR 0.95, 95 % CI 0.94–0.96) (Supplementary Table
4). Patients in the lowest net income categories were more likely
to experience at least some financial difficulties when compared

with persons in the highest net income category (EUR ≥ 4000).
Use of GLP-1 analogues (OR 2.37, 95 % CI 1.47–3.84), combina-
tions of oral BG lowering drugs (OR 2.22, 95 % CI 1.38–3.58), DPP-4
inhibitors (OR 2.09, 95 % CI 1.51–2.88), and SGLT2 inhibitors (OR
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Table  2
Satisfaction with current diabetes care, use of diabetes medications, and financial difficulties experienced at study waves as frequencies and proportions unless otherwise
stated.

Baseline 6 months 12 months
(n  = 955) (n = 633) (n = 603)

Mean satisfaction with current diabetes care (SD) 8.20 (1.6) 7.89 (1.8) 7.95 (1.8)
Missing 0 (0) 10 (1.6) 2 (0.0)

Use  of insulin 283 (29.6) 218 (34.4) 204 (33.8)
Use  of non-insulin diabetes medication 929 (97.3) 603 (95.3) 574 (95.2)

Metformin 727 (76.1) 458 (72.4) 432 (71.6)
DPP-4  inhibitors 345 (36.1) 192 (30.3) 194 (32.2)
SGLT2  inhibitors 130 (13.6) 85 (8.9) 90 (14.9)
Combinations of oral BG lowering drugs 114 (11.9) 72 (11.4) 81 (8.5)
GLP-1 analogues 88 (9.2) 42 (6.6) 53 (8.8)
Sulfonylureas 33 (3.5) 17 (1.8) 19 (3.2)
Glitazones 27 (2.8) 10 (1.6) 11 (1.8)
Glinides 8 (0.8) 2 (0.2) 4 (0.7)

Financial difficulties with diabetes medication
Not at all 797 (83.5) 427 (67.5) 399 (66.2)
At  least some difficulties 158 (16.5) 190 (30.0) 199 (33.0)
Missing 0 (0) 16 (2.5) 5 (0.8)

Abbreviations: BG, blood glucose.

F  value
s 5 % co

1
r
l
i
t
2
r

4

t
t
t
u
i
o
F
p
L
p

ig. 1. A) Adjusted change from baseline in satisfaction with diabetes care (negative
ome  financial difficulties to purchase diabetes medications. Error bars represent 9

.62, 95 % CI 1.11–2.36) at baseline were associated with a higher
isk of experiencing financial difficulties. Those who  experienced at
east some financial difficulties 6 months after the co-payment level
ncrease were more dissatisfied with diabetes care at that time than
hose who did not experience financial difficulties (means: 7.35 (SD
.08) and 8.15 (SD 1.53), p < 0.001, respectively). The association
emained at the 12-month follow-up.

. Discussion

Our study results show decreased treatment satisfaction after
he first year of the new SRS implementation; especially among
hose who experienced at least some financial difficulties with
he purchase of diabetes medications. Based on our study, the
se of insulin increased, whereas use of metformin and DPP-4

nhibitors decreased among study participants. In addition, the use
f GLP-1 analogues decreased during the first 6-month follow-up.

urthermore, the risk of experiencing financial difficulties with the
urchase of diabetes medications doubled compared to baseline.
ogically financial difficulties were more often experienced among
ersons with low household net income than persons with higher
s indicate decreasing satisfaction). B) Adjusted odds ratios for experiencing at least
nfidence intervals for change from baseline (A) or odds ratio (B).

household net incomes. Use of newer and more expensive diabetes
medications (i.e. DPP-4 inhibitors, SGLT2 inhibitors, and GLP-1 ana-
logues) as well as combinations of oral BG lowering drugs prior
to the co-payment level increase increased the risk to experience
financial difficulties after the policy change.

Although direct comparison of our study with previous ones
is hampered by the different methods used to assess the effects
of co-payment increase, our findings are nevertheless in line with
previous studies suggesting that diabetes medication co-payment
increases are associated with the use of less expensive medications
[17] and reductions in the use of diabetes medication [9]. According
to a report of the SII, the new SRS has markedly increased the co-
payments especially among those T2D patients who used newer
medications, such as DPP-4 inhibitors and GLP-1 analogues [18].
The observed decline in the use of metformin in our study may
result from the natural progression of T2D and subsequent treat-
ment intensification with insulins. This is, however, unlikely due to

a relative short follow-up time and the fact that guidelines endorse
continuation of metformin use when starting basal insulin [19–21].
During the study period the emergence of cardiac and renal protec-
tion of SGLT2 inhibitors as well as some GLP-1 analogues became
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Fig. 2. Adjusted odds ratios for use of diabetes medications. Error b

ealised and also heavily marketed among physicians [22], but
hese aspects were not reflected in the observed drug use pattern.
n the current study, 28 % of the patients reported they discontin-
ed non-insulin diabetes medication use due to financial reasons
nd 8% had initiated insulin use due to the same reasons. Typically,
nsulin initiation is based on a clinical need of the treatment of
yperglycemia, but there are commonly known challenges regard-

ng insulin use, such as weight gain and hypoglycemia. Therefore,
t is likely that a 100 % reimbursable insulin is initiated instead of a
5 % reimbursable GLP-1 analogue due to economic situation of a
atient. This may  occur despite the fact that the current guidelines
refer GLP-1 analogues as a first injectable drug [22]. In our previ-
us study conducted in the same population, it was  observed that
lmost half (47 %) of the participants reported an effect of the co-
ayment level increase in an open-ended question at the 12-month
ollow-up examination [23]. Most commonly reported effects were
conomic effects (33 %), such as increased expenditure (17 %) or
ifficulty in purchasing medicines (9 %), after the co-payment level

ncrease. However, only 2 % reported in the open-ended question
hat they had discontinued diabetes medication use. It remains
nknown whether the new SRS will lead to reduced non-insulin
iabetes medication prices in the near future. In this regard expir-

ng patents of DPP-4 inhibitors and introduction of biosimilars may
e more decisive.

Financial difficulties were associated with household incomes.
oughly half of the T2D patients had a household monthly net

ncome less than EUR 2000, while median household net income
as EUR 3094 (mean EUR 3692) in the general Finnish popula-

ion in 2016 [24] indicating that the majority of T2D patients were
etired due to age (59 %) or disability (14 %). However, in line with

 previous study, financial difficulties were more common among
ounger patients than older ones [25]. In that study, higher monthly
o-payments were also associated with financial difficulties [25].
n Finland, the reimbursement scheme takes multimorbidity into
ccount via the Additional Refund limit (EUR 605.13 in 2017) and

t is likely, that patients with multiple comorbidities are eligible
or the Refund. However, other drugs most commonly used in T2D
atients are blood pressure lowering drugs and statins, which do
ot add much to total burden due to their relatively low price.
resent 95 % confidence intervals. Abbreviations: BG, blood glucose.

Finnish residents whose income and assets do not cover their essen-
tial daily expense may  be eligible for basic social assistance granted
by the SII. The Finnish Government was  demanded to monitor the
effects of the co-payment increase on diabetes medication use as
well as on use of basic social assistance. Thus, identification of
patients or groups of patients with financial difficulties is needed.
They should be provided with more information about the reasons
for T2D medication use and possible options for medications, as
well as assistance in modifying their medication regimens [25].

In previous studies, treatment satisfaction has been observed to
be lower among patients who have a lower educational level and
who are insulin treated or have a diabetic complication [26,27].
On the contrary, in our study, satisfaction with diabetes care was
lower among patients with higher education. Metformin use was
associated with higher satisfaction with diabetes care, which may
be due to an easier phase of the disease. Lower treatment satis-
faction with T2D care is also reported to be related to difficulties
in adherence to taking medications [29–32], attending follow-up
clinic visits [29], and, further, higher BG levels [33]. Generally, mea-
surement of treatment satisfaction in diabetes is important as it
has been shown to be associated with positive outcomes, reduced
disease costs and better health [28].

According to previous studies, co-payment level increases
decrease adherence to taking diabetes medications [11–13] and
affect BG levels [11,13]. Moreover, poor glucose control increases
the risk of micro- and macrovascular complications [34–36]. There-
fore, co-payment level increases may  raise hospitalization costs
and, despite of lowering T2D medication costs for society, the
savings may  be diluted [13]. In our study, we  were able to exam-
ine short-term effects of co-payment level increases. Medication
costs are only a minor part of diabetes care [4], and the per-
formed actions may  postpone diabetes costs to the future due
to increases in diabetes-related comorbidities. Future studies are
needed on the long-term effects of reduced treatment satisfac-
tion and increased financial difficulties on metabolic control and,

furthermore, on diabetes complication risk and health care costs.
Increasing co-payment is a double-edged sword. For the majority
it may  increase the cost awareness of the current usage of drugs
and perhaps decrease the futile use with little economic conse-
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uences. However, there remains a vulnerable population in this
egard not readily identified by official sale statistics and increas-
ng co-payments can jeopardise their possibilities to acceptable
evel of glycemic control and increase their risk of end-organ com-
lications. Patient perspective should be thus taken into account

n policy making which supports the patient-centric approach in
ealth care [37,38], as reflected in recent diabetes treatment guide-

ines, where economic constraints are one of the major patient
haracteristics guiding treatment choices [22].

The major strength of the study is that we were able to analyse
he effects of rather drastic co-payment increase from the patient-
erspective, which cannot be examined from the national registers

n Finland. As a limitation, there is always a selection bias - those
ho respond can have other characteristics that deviate the results.
owever, the sociodemographic structure and medication distri-
ution patterns were very similar to that in general in Finnish
2D subjects [39,40]. Further, we did not control for any changes
n HbA1c levels and cannot therefore assess the effects of the
o-payment level increase to changes in metabolic control. Further-
ore, assessment of adherence was not possible in a stringent way,

ince the responses reflect patients’ views, which may  be subject
o under- or over-reporting. Thus, we used patient-reported out-
omes that rely on patient’s insight and, for example, self-reported
easures of diabetes medication use may  suffer from recall bias.

n the current study, a novel measure for treatment satisfaction
as utilized when compared with previous studies [26–28] utiliz-

ng the Diabetes Treatment Satisfaction Questionnaire (DTSQ). It is
lso possible that patients tended to report financial difficulties in
urchasing medications frequently after the policy change because
hey used to pay less before the co-payment level increase.

. Conclusions

The co-payment level increase decreased treatment satisfaction
nd increased financial difficulties with the purchase of medica-
ions prescribed by physicians. Changes in medication use were
bserved during the follow-up. Future studies are needed on the
ong-term effects of reduced treatment satisfaction and increased
nancial difficulties on metabolic control and, furthermore, on dia-
etes complication risk and health care costs. Patient perspective
hould be taken into account in future policy making.
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