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Background: During the COVID-19 pandemic, chronic disease management

programs (CDMP) for Dutch type 2 diabetes patients by general practitioners

(GP) were scaled down. These programs aim to improve diabetes prognosis

through appropriate interventions and avoid hospital treatment. However, it

remains unknown whether downsizing CDMP increased care in other settings.

Therefore, we examined the changes in healthcare utilization for type 2 diabetes

patients during the COVID-19 pandemic including CDMP, GP out-of-hours care,

hospital care, and regular GP care.

Methods: Routine healthcare data from electronic patient records of GPs,

participating in Nivel Primary Care Database, of 15,247 Dutch type 2 diabetes

patients enrolled in CDMP, were linked to GP out-of-hours registration data and

hospital claims data. Regression analyses compared healthcare utilization in 2020

and 2021 (pandemic) to 2019 (non-pandemic).

Results: For most quarters of 2020 and 2021, care through CDMP was

significantly lower, down to 38% in Q2 of 2020 compared to 2019. In Q1 of

2020, type 2 diabetes patient visits to out-of-hours GP services rose notably, but

decreased in Q1 of 2021, compared to 2019. Hospital care for diabetes showed a

significant increase inQ2 of 2021 (+11.3%), compared toQ2 2019 and regular GP

care increased from Q1 2021 (up to +11.1% in Q3 2021). Although no significant

di�erences were observed in other quarters, there were di�erent trends visible.

Reduced CDMP contacts in 2020 were significantly associated with increased

regular GP care in 2021. Moreover, reduced CDMP in early 2021 was significantly

associated with more regular GP care and hospital care later in 2021.

Conclusion: Downscaling CDMP care for type 2 diabetes patients during the

COVID-19 pandemic was associated with temporary increases in hospital care

for diabetes and regular GP care at various times during the pandemic. These

findings may contribute to making informed decisions regarding measures

during future pandemics, and, therefore, the pandemic provided a unique

learning opportunity for the healthcare system in delivering appropriate care
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through CDMP. In future pandemics, it will be essential to implement adaptations

such as telemedicine to mitigate health deterioration and alleviate pressure on

other healthcare services.

KEYWORDS

diabetesmellitus type 2, general practice, COVID-19, electronic health records, hospital

care, secondary prevention

1 Introduction

The COVID-19 pandemic has had a massive impact on public

health, as evidenced by the number of reported COVID-19 cases

and deaths (1). Consequently care, including chronic disease

management programs (CDMP) at general practitioners (GPs), was

downscaled, both by GPs to prevent the spread of the virus and by

patients out of fear of contracting COVID-19 (2, 3). This may have

had major consequences for individuals with chronic conditions

such as diabetes mellitus.

By 2021, 1.1 million people in the Netherlands suffered from

diabetes (4), ranking third in terms of disease burden (DALY)

(5). In the Netherlands, GPs act as the first health contact and

gatekeepers to specialized hospital care (6). They also play a

central role in CDMP, alongside practice nurses who address

relatively more non-complex somatic and mental health problems

(7). Approximately 500,000 type 2 diabetes patients participate

in CDMP, offered by their GP, practice nurse, dietitian, and

other paramedics where disease burden is assessed, medication,

and lifestyle are discussed, self-management is encouraged and

any indication for referral to other healthcare providers is

assessed (8, 9). These regular check-ups are intended for early

detection, to reduce symptoms and prevent worsening of the

disease, as long-term uncontrolled type 2 diabetes, for example,

can lead to permanent vascular damage, diabetic retinopathy

or diabetic neuropathy (9). Patients are included in a CDMP

if diagnosed with type 2 diabetes mellitus and aged 18 years

or older (10). Patient’s willingness and motivation to participate

are also assessed beforehand (10). Pregnant women and women

planning a pregnancy, womenwith gestational diabetes, individuals

with diabetes in remission without glucose-lowering medication,

patients with type 1 diabetes or those already participating in a

care program for frail elderly are not eligible for CDMP (10). The

costs of CDMP are fully covered by the health insurance company

and is not subject to the patient’s deductible. All Dutch citizens are

required to have basic health insurance, which includes coverage

for general practice care (6). In addition, CDMP is part of bundled

payment, meaning that individual consultations provided as part of

CDMP cannot be claimed separately.

During the pandemic, type 2 diabetes patients were affected

by both the downscaling of care through CDMP and social

constraints. The scaling down of CDMP, such as reduced self-

management support and education for type 2 diabetes patients

by healthcare providers (11), as well as becoming ill due to

COVID-19, can worsen outcomes for type 2 diabetes patients, e.g.,

glucose variability, hospitalization or death (12, 13). Moreover,

social constraints during the COVID-19 pandemic can lead to

psychological problems, including anger, confusion, and Post

Traumatic Stress Disorder (PTSD)-like symptoms (14), which

affect disease symptoms as eating habits change, physical activity

decreases, and medication adherence decreases (12, 15). Both the

downscaling of care through CDMP and social constraints may,

in turn, have led to worsening and deterioration of their disease

and increased need and care utilization, requiring (unplanned)

care from other healthcare professionals, such as GP out-of-hours

services, emergency departments, or hospitals (16, 17). CDMPs also

act as a safety net for individuals by addressing changes in eating

habits, decreased physical activity, and medication adherence.

When this care is no longer available, there is an increased

risk that these individuals will become destabilized, leading to a

greater need for care from other healthcare professionals (17).

This is all the more true because social constraints during the

pandemic limited the support of patients’ social networks. Such

shifts in healthcare utilization offer insight into the consequences

of scaling down CDMP for type 2 diabetes patients within GP care,

making the pandemic a unique learning opportunity for providing

appropriate care.

Therefore, this study aimed to provide insight into the changes

in contact rates for type 2 diabetes patients in 2020 and 2021

compared to 2019 with regard to (1) CDMP consultations with

GPs, (2) care through out-of-hours GP services, (3) hospital care for

diabetes, and (4) regular care by GP practices. Analyzing the impact

on healthcare utilization after scaling down CDPM could provide

valuable insights into the post-pandemic effectiveness of these

programs, especially considering the current challenges facing GP

care, such as increased demand for care due to an aging population,

task shifting to GPs, and staff shortages (7, 18, 19).

2 Materials and methods

2.1 Study design and data sources

For this retrospective observational study, we used existing

data. These data were derived from the Nivel Primary Care

Database (Nivel-PCD), which contains deidentified data from

electronic health records (EHR) from GP practices (∼500,

representing 10% of the Dutch population) and out-of-hours

(OOH)GP services (60% of services, representing a joint catchment

area of almost 12.3 million people from the Netherlands) (20,

21). Both data sources include the number of contacts, types of

contact, health problems presented during these contacts entered

with International Classification of Primary Care 1 (ICPC-1)

and the insurance claims associated with these. Data from GP

practices also include results of diagnostic tests requested by GPs.

Data from Nivel-PCD were linked at patient level to Microdata
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from Statistics Netherlands (CBS), an organization tasked with

collecting, processing and publishing statistics for the benefit of

practice, policy and science. The pseudonymized CBS Microdata

contains data on the Dutch population, health and wellbeing,

income and also include medical specialist claims data (obtained

via Vektis). This study follows the STROBE statement (22).

2.2 Patient selection

We used data from patients (a) aged 18 years and older, (b)

with an active diagnosis of diabetes recorded in 2019 or before,

(c) registered in a GP practice participating in Nivel-PCD, (d)

residing in the catchment area of an OOH GP service that also

participated in Nivel-PCD, (e) for three consecutive years (2019–

2021) and (f) enrolled in CDMP for type 2 diabetes. Care contacts

through CDMP cannot be inferred from the claims dataset, as

such care contacts cannot be claimed. Relying solely on the claim

for “enrollment in the CDMP” does not provide confirmation

that individuals received care. For the purposes of this analysis,

it was essential to ensure that patients had received care in 2019.

Therefore, we selected patients using the following criteria:

1. Recording in the EHR for diabetes, using ICPC1-code: T90 (23).

2. At least one recorded outcome from (diagnostic) testing that is

part of the CDMP, such as glucose levels or blood pressure.

Exclusion: a declared GP consultation for diabetes to a health

insurer. CDMP is part of bundled payment and therefore individual

consultations as part of CDMP are not allowed as individual

claims. These are considered regular GP consultation, not part of

the CDMP.

2.3 Variables

The primary outcomes of this study were the changes in

contact rates in CDMP, hospital care for diabetes, care at OOH

GP services and regular GP care for both diabetes and other

diseases, expressed as percentage change, as the number of contacts

per 1,000 patients or as difference scores. CDMP contact rates

were determined based on the two criteria mentioned in section

“patient selection.” Hospital care for diabetes was based on claims

data of medical specialist care, see Supplementary Table 1 for the

reimbursement codes. Additionally, OOH GP services and regular

GP care were based on EHR data, using reimbursed consultations

for all ICPC codes, including diabetes (T90) and other health

problems. Determinants were gender, age, migration background,

and household income (Supplementary Table 2).

2.4 Data analysis

Patient characteristics were presented for 2019–2021 in

absolute numbers and percentages, for all determinants. Mean

(SD) contact rates for CDMP consultations, OOH GP care,

regular GP care, and hospital care, were calculated per quarter in

2019–2021, along with the percentage changes for each quarter

of 2020 and 2021, compared to same quarter in 2019. The

percentage changes were calculated based on the mean contacts

for all patients in each quarter. Quarterly analyses were conducted

to reflect the different phases of the pandemic, ranging from

periods of strict measures, such as lockdowns, to phases with

fewer restrictions. Generalized linear regression analysis, adjusted

for time series autocorrelation (weeks), assessed changes in care

utilization for CDMP consultations, OOHGP care, regular GP care,

and hospital care, with an interaction-term between quarter and

year. A sensitivity analysis was performed for different subgroups

(ages 18–64 vs. 65+, Dutch vs. migration background and low

vs. middle vs. high household incomes), to address population

heterogeneity. For all subgroups, contact rates per 1,000 patients

for 2019, 2020, and 2021 were calculated, as well as the differences

between 2020 and 2019 and between 2021 and 2019. Long-term

(1 year later) and short-term (6 months later) associations of

downscaled CDMP were examined using linear regression analyses

to determine if differences in care through CDMP (e.g., in 2020

compared to 2019) influenced the difference in care utilization

TABLE 1 Characteristics of included type 2 diabetes patients.

Characteristic Type 2 diabetes patients (n = 15,247)

2019 2020 2021

Gender

Men 8,114 (53.2%)

Women 7,133 (46.8%)

Age (in categories)

18–44 409 (2.7%) 349 (2.3%) 302 (2.0%)

45–64 5,383 (35.3%) 4,994 (32.8%) 4,594 (30.1%)

65–74 5,162 (33.9%) 5,152 (33.8%) 4,997 (32.8%)

75–84 3,486 (22.9%) 3,746 (24.6%) 4,116 (27.0%)

85 years and older 807 (5.3%) 1,006 (6.6%) 1,238 (8.1%)

Migration background

Dutch 11,102 (72.8%)

Western 2,766 (18.1%)

Non-western 1,279 (9.0%)

Household income

Low 7,563 (49.6%) 7,767 (50.9%) 8,033 (52.7%)

Middle 5,634 (37.0%) 5,519 (36.2%) 5,394 (35.4%)

High 1,925 (12.6%) 1,815 (11.9%) 1,657 (10.9%)

Missing 125 (0.8%) 146 (0.96%) 163 (1.0%)

Healthcare utilization (total number of contacts)

Diabetes care

programs at the GP

35,582 26,988 24,173

Out-of-hours general

practice services

3,817 4,125 3,480

Regular general

practice care

116,012 114,519 126,942

Hospital care 2,267 2,151 2,452
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FIGURE 1

Percentage changes in healthcare utilization shown by quarter for 2020 and 2021, compared to 2019, for patients with diabetes enrolled in diabetes

care programs across various healthcare settings.

at other healthcare settings (e.g., in 2021 compared to 2019),

separately for OOH GP care, regular GP care, and hospital care

(adjusted for all determinants). For both analyses, we examined

assumptions, including linearity, multicollinearity, normality of

residuals, homoscedasticity, and the presence of outliers. These

assumption checks revealed no substantial violations of the

underlying assumptions. All analyses were two-tailed, with a

significance threshold of 0.05. STATA software (version 16.1) was

used for analysis.

3 Results

In total, 15,247 type 2 diabetes patients participating in CDMP

were included in 2019 and followed in 2020 and 2021, 53.2% were

male and 46.8% were female. Most patients were 65 years and

older (62.1–67.9%), Dutch (72.8%), and had a low (49.6–52.7%)

or middle (35.4–37%) household income (Table 1). Because the

study followed individuals over time, there were relatively more

individuals in the older age categories (75–84 and 85+) in 2021

compared to 2019. The total number of CDMP contacts decreased

from 35,582 contacts for all patients in 2019 to 24,173 in 2021.

OOHGP contacts initially increased in 2020 to 4,125 contacts, then

declined to 3,480 in 2021, compared to 3,817 in 2019. Meanwhile,

regular GP care contacts and hospital contacts initially decreased in

2020 (114,519 and 2,151 contacts, respectively), before increasing

in 2021 (126,942 and 2,452 contacts, respectively), compared to

2019 (116,012 and 2,267).

3.1 Healthcare use for type 2 diabetes
patients

During the COVID-19 pandemic, there was a notable reduction

in the number of contacts taking place as part of CDMP across

all quarters of 2020 and 2021, compared to 2019 (Figure 1). The

most substantial decrease was observed in Q2 of 2020 (early phase

of the COVID-19 pandemic), with a decline of 38.1% compared

to the same quarter in 2019 (Figure 1). Both the second (Coeff:

−17.0, 95% CI:−27.7 to−6.2, p= 0.002) and fourth (Coeff:−10.1,

95% CI: −16.6 to −3.5, p = 0.003) quarters of 2020, along with all

quarters of 2021, showed significantly lower contact rates in CDMP

than 2019 (Table 2).

For the OOH GP services, contacts increased significantly in

Q1 2020 compared to the same quarter in 2019 (Coeff: 0.5, 95%

CI: 0.1–1.0, p = 0.049), and contacts decreased significantly in Q1

2021 compared to 2019 (Coeff: −0.7, 95% CI: −1.1 to −0.4, p <

0.001; Table 2). Although no significant differences were observed

in other quarters, there are different trends: in all quarters of 2020,

patients with diabetes visited the OOHGP services more often than

in 2019. In contrast, there was a decrease in 2021 compared to 2019

in all quarters (Figure 1).

Hospital care utilization showed a significant increase only in

Q2 of 2021 compared to the same quarter in 2019 (Coeff: 0.3,

95% CI: 0.1–0.6, p = 0.047; Table 2), and a significant decreased

in Q2 2020 (Coeff:−0.5, 95% CI: 0.9 to−0.1, p= 0.011). However,

certain trends were still observed. From the first quarter of 2021,

patients with diabetes received more hospital care for diabetes, with

an increase up to 13.8% compared to the same quarter in 2019

(Figure 1).

Regular GP care contact rates significantly increased for all

quarters in 2021 compared to the same quarters in 2019 (Table 2).

However, a trend can already be observed starting in Q3 of 2020,

with an increase in GP contacts for regular GP care (Figure 1).

3.2 Sensitivity analysis

For individuals aged 18–64 and individuals with a migration

background, there was a more substantial decline in CDMP

consultations during the pandemic, compared to their comparable

group, see Supplementary Table 3. Low income individuals and

those over 65 experienced a greater increase in regular GP
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TABLE 2 Mean standard deviation, and percentage change compared to 2019 for the contact rates per 1,000 type 2 diabetes patients in 2019, 2020 and 2021, and di�erences in contact rates between (2020 and

2019) and (2021 and 2019) tested for various healthcare settings.

2019b 2020 2021 Di�erence between 2020 and 2019b Di�erence between 2021 and 2019b

Type of care Quarter Mean no. of
consults (SD)

Mean no. of
consults (SD)
% change
compared
to 2019

Mean no. of
consults (SD)
% change
compared
to 2019

Coe�cient 95% CI p-Value Coe�cient 95% CI p-Value

Diabetes care programs at

the GP

Q1 47.3 (10.7) 37.4

(15.4)−20.8%

33.3 (4.4)

−29.5%

−9.81 −20.7 1.1 0.078 −13.9 −20.0 −7.9 <0.001a

Q2 44.5 (8.6) 27.5

(13.7)−38.1%

31.2 (6.2)

−29.8%

−17.0 −27.7 −6.2 0.002a −13.2 −19.1 −7.4 <0.001a

Q3 42.7 (8.6) 35.7

(6.4)−16.6%

28.4 (6.5)

−33.6%

−7.1 −14.7 0.6 0.070 −14.4 −22.1 −6.7 <0.001a

Q4 45.0 (10.6) 35.0

(7.6)−22.3%

29.1 (6.5)

−35.6%

−10.1 −16.6 −3.5 0.003a −16.0 −22.4 −9.6 <0.001a

Out-of-hours general

practice services

Q1 4.7 (0.6) 5.2

(0.6) 10.4%

4.0 (0.5)

−15.7%

0.5 0.1 1.0 0.049a −0.7 −1.1 −0.4 <0.001a

Q2 4.8 (0.9) 5.3

(0.7) 8.9%

4.6 (0.5)

−5.1%

0.4 −0.2 1.0 0.159 −0.2 −0.9 0.4 0.430

Q3 4.8 (0.8) 5.0

(0.4) 4.3%

4.3 (0.6)

−9.7%

0.2 −0.3 0.7 0.388 −0.5 −1.0 0.1 0.075

Q4 4.9 (1.1) 5.2

(0.9) 7.1%

4.3 (0.9)

−12.2%

0.3 −0.4 1.1 0.374 −0.6 −1.3 0.1 0.085

Hospital care Q1 2.9 (0.5) 2.7

(0.8)−5.5%

3.2 (0.5)

13.8%

−0.2 −0.7 0.4 0.595 0.4 −0.1 0.8 0.057

Q2 2.8 (0.6) 2.3

(0.6)−18.5%

3.1 (0.6)

11.3%

−0.5 −0.9 −0.1 0.011a 0.3 0.1 0.6 0.047a

Q3 2.8 (0.6) 2.7

(0.4)−2.7%

3.0 (0.5)

6.3%

−0.1 −0.4 0.3 0.655 0.2 −0.2 0.5 0.334

Q4 3.0 (0.6) 3.0

(0.5) 0.7%

3.0 (0.5)

0.2%

0.1 −0.4 0.4 0.920 0.1 −0.4 0.4 0.980

Regular general practice

care

Q1 154.1 (10.5) 143.5

(31.0)−6.9%

165.8 (11.3)

7.6%

−10.6 −27.2 6.1 0.213 11.7 2.8 20.5 0.010a

Q2 145.7 (14.6) 133.3

(17.9)−8.5%

159.4 (17.4)

9.4%

−12.4 −25.6 0.7 0.063 13.7 1.5 25.9 0.028a

Q3 138.8 (9.8) 140.6

(13.0) 1.3%

154.2 (12.5)

11.1%

1.8 −9.0 12.6 0.739 15.4 4.3 26.6 0.007a

Q4 146.7 (20.4) 153.0

(15.8) 4.3%

160.4 (14.9)

9.4%

6.3 −7.4 20.0 0.367 13.7 0.1 27.5 0.050a

ap-Value < 0.05.
b2019 is the reference group.
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care, high-income individuals and 18–64-year-olds saw a greater

increase in hospital care during the pandemic compared to their

comparable groups.

3.3 Long-term associations with
downscaled CDMP

Regular GP care in 2021 was negatively associated with

CDMP consultations in 2020 (Table 3). When CDMP consultations

declined in 2020 compared to 2019, regular GP care for type 2

diabetes patients significantly increased in 2021 compared to 2019

(Coeff: −0.1437, 95% CI: −0.2296 to −0.0578, p = 0.001). There

were no significant association between the difference in CDMP

consultations in 2020 compared to 2019 and the difference in OOH

GP or hospital care in 2021 compared to 2019 (Table 3).

3.4 Short-term associations with
downscaled CDMP

There was a negative association between the difference in

CDMP consultations in the first half of 2021 with the difference

in hospital care and regular GP care in the second half of 2021

(Table 3). When consultations from CDMP declined in the first

half of 2021 compared to the first half of 2019, hospital (Coeff:

−0.0069, 95% CI: −0.0133 to −0.0004, p = 0.037) and regular GP

care (Coeff: −0.0776, 95% CI: −0.1490 to −0.0063, p = 0.033) for

type 2 diabetes patients significantly increased in the second half of

2021 compared to the same period in 2019.

4 Discussion

4.1 Main findings

This study showed considerable changes in healthcare

utilization by type 2 diabetes patients enrolled in the CDMP

during the COVID-19 pandemic, compared to 2019. As expected,

there was a marked decrease in the number of consultations

in the CDMP, while care utilization at OOH GP services, at

hospitals (specifically for diabetes) and regular GP care temporarily

increased at various times during the pandemic. The timing

of these increases varied depending on the type of healthcare

provider. This study indicated that, in the long-term (1 year later),

reduced consultations at the CDMP were associated with increased

regular GP care for type 2 diabetes patients, while in the short-term

(6 months later), this association was observed for both regular GP

care and hospital care (specifically for diabetes) in the second half

of 2021.

4.2 Comparison with existing literature

In our study, we observed a decrease in consultations through

CDMP for type 2 diabetes patients during the COVID-19

pandemic. At the same time, we observed a temporary increase

in OOH GP care during the early stages of the pandemic in

Q1 2020, which then returned to 2019 levels. Hospital care

experienced a temporary increase in Q2 2021, while regular GP

care increased in all quarters of 2021. Most (inter)national studies

also demonstrate a decrease in diabetes care (24–26), whereas

another Dutch study showed an increase in regular GP contacts

TABLE 3 The association of the di�erence in care utilization through chronic disease management programs for type 2 diabetes patients on the

di�erence in care utilization at out-of-hours general practice services, hospital care or regular practice 1 year later (long-term) and 6 months later

(short-term), corrected for all determinants.

Type of care Years compared Coe�cient 95% CI p-Value

Long-term

Out-of-hours general practice services 2021 vs. 2020 −0.0013 −0.0114 0.0089 0.807

Hospital care 2021 vs. 2020 −0.0063 −0.0147 0.0021 0.140

Regular general practice care 2021 vs. 2020 −0.1437 −0.2296 −0.0578 0.001a

Short-term

Out-of-hours general practice services 2020-2 vs. 2020-1 0.0081 −0.0019 0.0181 0.113

2021-1 vs. 2020-2 0.0010 −0.0090 0.0110 0.846

2021-2 vs. 2021-1 0.0079 −0.0008 0.0167 0.076

Hospital care 2020-2 vs. 2020-1 0.0049 −0.0008 0.0105 0.091

2021-1 vs. 2020-2 0.0007 −0.0066 0.008 0.846

2021-2 vs. 2021-1 −0.0069 −0.0133 −0.0004 0.037a

Regular general practice care 2020-2 vs. 2020-1 −0.0635 −0.1312 0.0042 0.066

2021-1 vs. 2020-2 0.0261 −0.0506 0.1028 0.505

2021-2 vs. 2021-1 −0.0776 −0.1490 −0.0063 0.033a

ap-Value < 0.05.
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by type 2 diabetes patients during the first pandemic year (27).

In contrast to our study, these studies focused on all types of

GP care for type 2 diabetes patients. Like our study, another

Dutch study found a reduction in diabetes outpatient visits among

hospitals during the first year of the pandemic for both type

1 and type 2 diabetes patients (28). Research conducted in UK

showed increased emergency hospital admissions for diabetes

ketoacidosis among type 2 diabetes patients from the start of

the pandemic until February 2021 (29). However, a systematic

review by Hartmann-Boyce et al. (30) showed that the international

literature is inconclusive regarding trends in emergency care and

hospitalizations among patient with type 1 and type 2 diabetes.

Thus, several findings in international literature are consistent

with our results, such as reduced diabetes care and increased

use of hospital and regular GP care, while evidence from the

systematic review also highlights inconsistencies, indicating that

trends in care utilization during the pandemic may have varied

across healthcare settings. At the population level, differences

in healthcare utilization may be limited, however, for specific

groups, the downscaling of CDMP care may have had a greater

impact on healthcare utilization elsewhere. In our study, we took

a first step by presenting differences in healthcare utilization

across various settings for specific subgroups (e.g., age, migration

background, household income). Further research is needed to

better understand the impact on specific subgroups and to ensure

better protection for these individuals during future pandemics.

Additionally, it is important to evaluate the long-term impact of

reduced care in CDMP and to gain a comprehensive understanding

of its consequences.

Despite the temporary increases in healthcare utilization

elsewhere, we also observe that care through CDMP did not

increase again in 2021. There were various reasons for the

interruption of this care during the pandemic; both for the patient,

including fear of contracting COVID-19 and isolation at home,

and collective factors such as shortages of medical staff and the

suspension of (outpatient) care (31). Previous research indicates

that continuity of CDMP is important for favorable outcomes (32,

33), including fewer complications and less healthcare utilization

(34). The fact that care through CDMP has not been scaled up

further may have long-term effects on health outcomes and care

utilization elsewhere. This suggests the importance of CDMP, and

that downscaling can be harmful for type 2 diabetes patients.

The COVID-19 pandemic may also have had a positive impact

on diabetes management, largely due to the increased use of

telemedicine. International studies have shown that this new

approach to (self-)care contributes to better glycemic control and

fewer hospitalizations (35, 36). However, we were unable to explore

this in our study due to a lack of necessary data. During a crisis

like the pandemic, it is not always feasible to provide care in

the usual way while simultaneously preventing the spread of the

virus. Therefore, in future pandemics it is essential to prioritize the

limited face-to-face care available to those who need it most. At

the same time, it is crucial that all type 2 diabetes patients receive

the attention they need. Telemedicine offers a valuable solution

for more stable type 2 diabetes patients who do not require face-

to-face consultations. Such adjustments are necessary to prevent

deterioration in health and thereby reduce the risk of increased

healthcare utilization in other parts of the system.

4.3 Strengths and limitations

A strength of our study was the use of multiple real-world

data sources related to type 2 diabetes patient care. To the best of

our knowledge, this is the first study investigating the association

of downscaling CDMP on healthcare utilization across multiple

healthcare sectors. By examining data from general practices, out-

of-hours GP services, and hospitals, we provided a comprehensive

analysis of the broader healthcare context during the pandemic. In

a crisis such as the COVID-19 pandemic, it is crucial to generate

knowledge quickly, and leveraging existing data plays a vital role in

this process (37).

A limitation of this study was the lack of direct information on

patients’ health outcomes, disease severity, additional support they

received or lifestyle modifications, since this information proved

difficult to obtain through the existing data sources used. These

data could have explained more thoroughly the shifts in healthcare

utilization. However, in times of crisis such as a pandemic,

collecting additional data is particularly challenging, highlighting

the importance of having access to existing healthcare data that

are fit for purpose in generating timely insights into the impact of

the crisis.

Another limitation is that we examined associations between

the use of different types of healthcare available to patients

with diabetes during a period of time in which many other

factors influenced healthcare use, including lockdown measures

in particular. As a result, we examined the association between

two variables without implying a causal relationship or direction

between them. Delayed or canceled care in CDMP may not

necessarily fully explain the increase in hospital care or regular GP

care. Other potential explanations for the increase in hospital care

or regular GP care that were not considered in our study, include

patient comorbidities, increased healthcare needs due to aging, or

contracting a COVID-19 infection (13, 38, 39).

Moreover, the lockdown measures at the beginning of the

pandemic may have caused these individuals to increase their use of

regular GP care later, as a catch-up effect for the missed care during

the early stages of the pandemic due to the lockdown measures

(26). Nevertheless, we observed an increase in regular GP care in

Q1 2021, even though the Netherlands was still in lockdown at

that time.

Additionally, the lack of a reliable specific claim code for

diabetes CDMP meant that we could only identify patients

indirectly. To ensure that contacts were related to CDMP care,

we applied strictly defined inclusion criteria. As a result, we may

have underestimated the number of patients receiving CDMP care.

In the Netherlands, more than 500,000 individuals receive care

through CDMP from their GP (8).

Moreover, it was not possible to identify patients using the

ICPC subcode specific to type 2 diabetes (T90.02) in the available

dataset. Instead, patients were selected based on their participation

in the CDMP for type 2 diabetes, which strongly indicates that

they have type 2 diabetes. However, it is possible that a small

number of individuals with type 1 diabetes were included based on

this criterion.

Finally, in our study, we included individuals based on 2019

data and followed them throughout the study period, excluding

new patients from 2020 to 2021. This may have resulted in an aging
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study population, with their conditions worsening over time and a

potential increase in hospitalization risk.

4.4 Implications for research and practice

Our results indicate that the reduction in care through CDMP

was associated with increased regular GP care and hospital care

for diabetes during the COVID-19 pandemic. This study is a

first step toward pandemic preparedness, helping the government

understand how to manage healthcare postponements in future

pandemics. More in-depth (qualitative) analyses are needed to

examine factors influencing the association between CDMP and

other healthcare, such as different levels of CDMP by GP

practices, patients’ needs, individual disease burden (including

comorbidities), quality of life and patient self-management abilities.

Conducting an inventory among GPs, healthcare professionals

and patients could provide valuable insights into intended and

unintended consequences of healthcare utilization. Moreover, it is

important to continuously monitor healthcare utilization patterns

among type 2 diabetes patients who receive CDMP care and assess

the mid- to long-term impact, as this has not yet been addressed

in literature. Additionally, this research serves as a starting point to

investigate whether CDMP are evidence based and desirable from

the perspectives of patients, GPs, hospitals, and policymakers. All

these considerations are essential to determine if these healthcare

shifts were unwanted by type 2 diabetes patients.

5 Conclusion

Downscaling CDMP care for type 2 diabetes patients during the

COVID-19 pandemic was associated with (temporarily) increased

hospital care for diabetes and regular GP care at various times

during the pandemic. It is unlikely that these shifts in care

utilization were desirable in terms of quality of care, given costs and

also patient preferences. These findings may contribute to making

informed decisions regarding measures during future pandemics.

During future pandemics, it is essential to prioritize face-to-face

consultations for those most in need while ensuring ongoing

support for all patients. Telemedicine offers an effective alternative

for stable patients. Such adjustments help prevent deterioration

in health and reduce pressure on other healthcare services. The

COVID-19 pandemic provided a unique learning opportunity to

investigate the impact of downsizing CDMP for type 2 diabetes

patients, as it would normally be unethical to withhold care.

This situation enabled us to provide valuable insights into the

effectiveness of these programs after the pandemic using real

world data.
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