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Summary
AIM: To assess the perceptions of adults with diabetes re-
garding their care and health during the COVID-19 pan-
demic in the canton of Vaud, Switzerland.

METHODS: Cross-sectional data was analysed from the
2021 follow-up questionnaire of the CoDiab-VD survey, a
cohort of adults living with diabetes in the canton of Vaud.
Various aspects of diabetes care and issues relating to the
COVID-19 pandemic were assessed. Descriptive analy-
ses were conducted to detail access to care, self-man-
agement, and psychosocial burden during the pandemic.
Regression analyses were then performed to explore the
relationship between these domains and factors associat-
ed with COVID-19 outcomes.

RESULTS: Respondents (n = 566; 79%) had a mean age
of 70 years (range: 22–94), and most had type 2 diabetes
(73%). The COVID-19 pandemic did not appear to have
strongly affected their care. Indeed, access to diabetes
care remained similar to before the pandemic: only 10% of
respondents reported having diabetes-related care post-
poned or cancelled. While 16% experienced increased
difficulty in managing physical activity, the majority were
able to continue diabetes self-management, with minimal
changes in glucose control. In terms of psychosocial bur-
den, only 33% expressed high levels of worry about the
pandemic.

CONCLUSION: Diabetes self-management, glucose con-
trol, and access to diabetes care were not severely af-
fected for the CoDiab-VD cohort during the COVID-19
pandemic. Despite some reported postponements in care
and increased difficulty in physical activity management,
the majority maintained their diabetes management prac-
tices with minimal impact on glucose control. Overall, psy-
chosocial worry about the pandemic was relatively low,
highlighting the resilience of individuals in managing their
diabetes despite challenging circumstances.

ClinicalTrials.gov number: NCT01902043

Introduction

During the COVID-19 pandemic, many countries imposed
lockdowns to contain and prevent virus spread [1]. In ad-
dition, the majority of high-income countries established
various other preventive measures, such as social distanc-
ing, quarantines, restrictions on large events and mass
gatherings, school closures, and mandates on working
from home. Similar measures were implemented in
Switzerland, even in the absence of strict and general lock-
downs. In some countries, the pandemic was associated
with increased incidence of stress, anxiety, and depression,
as well as reduced levels of exercise and frequent snacking
among the population [2–5]. Weight gain was reported in
several countries [6–8], including Switzerland, with a 3
kg increase in body weight over the pandemic reported in
all age groups [9]. This pandemic period was even more
stressful for people living with diabetes, being classified as
high risk for developing more severe forms of COVID-19.
Reduction in physical activity [2, 10–16], weight gain [2,
12, 16], difficulties in diabetes management, and reduced
access to medications and specialised care providers have
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all been reported in this population [10–12, 14, 17–19]. To-
gether, these changes resulted in the deterioration of glu-
cose control and adverse metabolic outcomes [10, 12, 20].
Stress, depression and anxiety also increased in patients
living with diabetes, contributing to difficulties in the daily
care routine [2, 14, 16].

In countries with easy and comprehensive access to care,
including Switzerland, limited data is available other than
for the paediatric population [21]. Therefore, we aimed to
assess the perception of adults with diabetes on their care
and health during the COVID-19 pandemic in the canton
of Vaud, Switzerland, using data from the CoDiab-VD co-
hort. To achieve this, we aimed to describe the effects of
the pandemic on various aspects of diabetes care, in par-
ticular relating to cancellation or postponement, changes in
daily diabetes management, and psychosocial burden, and
to explore factors associated with six COVID-19 outcomes
related to these domains.

Methods

Study population and data sources

We used cross-sectional data from the 2021 follow-up sur-
vey of the CoDiab-VD cohort [22]. This cohort of people
living with diabetes was recruited through community
pharmacies in 2011–12 and 2017. The group was followed
up annually until 2017, and then every 2 years, by postal
questionnaires sent to participants' homes [23, 24]. The in-
clusion criteria at recruitment were being a noninstitution-
alised adult (≥18 years) with a diagnosis of diabetes of
any type for at least one year, and living in the canton of
Vaud, Switzerland. Individuals with cognitive impairment
or poor French proficiency and women with gestational di-
abetes were excluded from the study. Among the 1033 par-
ticipants recruited in 2011–12 (n = 519) and 2017 (n =
514), 714 were still registered in the cohort in 2021 and
were sent the follow-up questionnaire. The attrition of the
cohort from 2011–2012 was due to 15 lost to follow-up,
232 drop-outs, and 72 deaths.

Core questions addressed different aspects of diabetes and
diabetes care, as well as participants’ characteristics [24].
In addition, questions relating to the COVID-19 pandemic
were added to two subsections, the first regarding the expe-
riences of diabetes care during the pandemic, and the sec-
ond concerning COVID-19 infection and vaccination, and
the psychosocial burden of the pandemic.

Measurements

For the present study, data collected in the questionnaire
section related to COVID-19 and that on participants’
characteristics was used. The variables are briefly de-
scribed in table 1 and detailed (questions and response
modalities) in table S1 in the appendix for the COVID-19
section; information on the core questions are published
elsewhere [24].

Statistical analyses

First, descriptive analysis was conducted to present the
characteristics of the participants and the results of the
COVID-19 section of the questionnaire. Continuous pa-

rameters and parameters measured through a Likert scale
were summarised with their mean and standard deviation
(SD), while categorical variables were summarised with
their relative frequency (percentage).

To further investigate themes in the COVID-19 section, we
used principal component analysis (PCA) [25] to reduce
the number of considered outcomes. Principal component
analysis is a data-reduction technique that investigates the
underlying structure of scales including several items, al-
lowing a large amount of data to be summarised using a
smaller set of components. The aim of principal compo-
nent analysis was to aggregate items measuring the same
dimension and reduce the number of variables included in
the multivariable analyses, without overlooking important
information. Eigenvalues higher than one and scree plots
were used to determine the number of components to be
considered in each analysis. Decisions to aggregate items
measuring the same component were supported by corre-
lation analysis and calculation of Cronbach’s alpha [26].
Usual thresholds and procedures were used [27]. We per-
formed principal component analysis on each of the three
scales included in the subsection “Worries about the pan-
demic and its consequences,” and on the scale in the sec-
tion “Information technology (IT) tools” (for details, see
table S2 in the appendix). Thus, we obtained five com-
ponents (identified in brackets): a single component sum-
marising the six aspects of the pandemic causing concern
for respondents (Concerns about the pandemic); a single
component summarising the six aspects of life impacted by
the pandemic (Impact of the pandemic); two different com-
ponents summarising feelings about the pandemic (one in-
cluding three general questions on loneliness (Loneliness),
and one including two questions relating to diabetes (Lone-
liness related to diabetes); and a final component sum-
marising three questions about IT use (Comfortable with
IT). The first four components were used as outcomes, and
the final component was used as an independent variable
for further analyses.

We then carried out exploratory multivariable analyses to
identify factors associated with six COVID-19-related out-
comes: (1.) diabetes care cancelled or postponed (1 yes vs
0 no); (2.) physical activity management (1 more difficult
vs 0 neither more difficult nor easier, and easier); (3.) lone-
liness related to diabetes (1 sometimes and often lonely vs
0 never and rarely lonely); (4.) concerns about the pan-
demic (continuous range, 1 not concerned to 3 very con-
cerned); (5.) impact of the pandemic (continuous range,
1 not impacted to 3 much impacted); and (6.) loneliness
(continuous range, 1 never felt lonely to 4 often felt lone-
ly). Loneliness related to diabetes was recorded as a bina-
ry outcome because of the underrepresentation of certain
score categories. Logistic regressions were used for bina-
ry outcomes, and linear regressions were used for contin-
uous outcomes. For all models, a stepwise backward-for-
ward selection of variables was performed, based on the
Akaike information criterion [28]. Akaike information cri-
terion was preferred to the Bayesian information criterion
because of its less conservative power of selection. Statis-
tical significance tests applied to the estimated coefficients
of the models guided the variable selection process. While
statistical significance indicates the presence of an asso-
ciation between variables, it is important to note that the
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strength of the association is not solely determined by sta-
tistical significance. Rather, the inclusion of variables in
the models was based on their contribution to model fit, as
assessed by the Akaike information criterion. In addition to
estimating associations through regression models, preci-
sion was considered by providing confidence intervals for
relevant estimates, where applicable. Stepwise variable se-
lection, while commonly employed for model building, has
inherent limitations that must be taken into consideration.
The selected variables reflect statistical associations rather

than direct causal relationships. The variables included in
the models differed for analyses on binary or continuous
outcomes. For binary outcomes, the small number of cas-
es did not allow the inclusion of all candidate variables in
the logistic regression model, because of insufficient sta-
tistical power. Therefore, we selected variables based on
expert knowledge for the three binary outcomes (for de-
tails, see table S3 in the appendix). For continuous out-
comes, we tested all variables selected in the models. Re-
garding multicollinearity, we computed independence and

Table 1:
Description of variables. Detailed questions and response modalities can be found in table S1 in the appendix.

Questions on the COVID-19 pandemic in relation to diabetes

Access to diabetes care Cancellation or postponement of diabetes-related care

Physical and emotional impact of this cancellation or postponement

Access to diabetes-specific medication or materials before and during the pandemic

Daily diabetes management Changes in the management of diabetes on a daily basis, including lifestyle habits and diabetes medication

Effects on glucose control and weight since the beginning of the pandemic

Hyper- and hypoglycaemia Changes in the frequency and severity of hyper- and hypoglycaemia since the beginning of the pandemic

Need for emergency care or hospitalisation related to dysglycaemia

Questions about the pandemic in general (i.e., not specifically linked to diabetes)

COVID-19 infection and vaccination Positive test

Hospitalisation because of COVID-19

Vaccination against COVID-19 or intention to be vaccinated

Worries about the pandemic and its consequences Degree of stress or worry caused by the pandemic

Concerns about and impact of the pandemic on different life aspects (health, social life, family life, leisure and lifestyle,
work situation, and financial situation)

Feelings since the beginning of the pandemic (excluded or left out, isolated from others, and alone with diabetes)

Remote consultations since the beginning of the
COVID-19 pandemic

Use of telemedicine with healthcare professional

Mode of consultation (phone, video, email, and short message)

Information technology (IT) tools Ease of use of computer, touch screens

Searching for information on the internet.

Participants’ characteristics

Sociodemographic and socioeconomic characteris-
tics

Age

Sex

Education

Living status

Financial hardship [36]

Mandatory health insurance scheme

Cantonal subsidy for mandatory health insurance.

Diabetes Self-reported type of diabetes

Self-reported antidiabetic medication

Health status Self-perceived health using the first question of the SF-12 [37]

Body mass index (in kg/m2)

Number of diabetes-related complications

Number of comorbidities

Depression questionnaire [38]

General anxiety disorder (GAD-7) questionnaire [39]

Health habits Smoking status

Alcohol consumption using the Alcohol Use Disorders

Identification Test Consumption (AUDIT-C) questionnaire [40]

Physical activity [41]

Self-efficacy Stanford diabetes self-efficacy scale

Quality of life Health-related quality of life using the Short-Form 12 (SF-12) questionnaire with mental and physical component sum-
maries (MCS and PCS, respectively) [37]

Diabetes-specific quality of life using the Audit of Diabetes-Dependent Quality of Life (ADDQoL) questionnaire [42]

Health services utilisation in the last 12 months Hospitalisation

Emergency visit

Home care services, domestic home support

Influenza vaccination

Diet advice by a healthcare professional

Physical activity advice by a healthcare professional

ADDQoL: Audit of diabetes-dependent quality of life; GAD-7: general anxiety disorder; QoL: quality of life; SF-12 MCS: Short-Form 12 mental component summary; SF-12 PCS:
Short-Form 12 physical component summary.
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correlation tests, as well as the variance inflation factor, to
identify possible collinear explanatory variables. Assump-
tions of the linear models have been inspected and are met.
For each logistic model, we measured the goodness of fit
with the Hosmer-Lemeshow test, the McFadden pseudo-
R squared, and the McFadden adjusted pseudo-R squared.
For both types of regression model, we considered all pa-
tients with complete data. The number of observations is
the same for all outcomes. No imputation was made for
missing data.

All statistical analyses were performed using Stata 17 [29]
and the R statistical environment version 4.1.3 [30], with a
significance level set at 5%.

Ethical approval

The protocol of the CoDiab-VD study was approved by
the Ethics Committee of Research on Human Beings of
the Canton of Vaud (CER-VD, protocol numbers 151/11
and PB_2017_00232). CoDiab-VD is registered with Clin-
icalTrials.gov, identifier NCT01902043. Written informed
consent was obtained from all participants, and data were
kept confidential.

Results

In late October 2021, the follow-up questionnaire was sent
to the 714 participants still enrolled in CoDiab-VD; of
these participants, 566 (79.3%) completed and returned the
self-administered paper-based questionnaire before the end
of January 2022 and were included in the analyses.

Characteristics of the respondents

Respondents’ characteristics are presented in table 2.
Briefly, the mean age was approximately 70 years, men
were more represented (57%) than women, and a third of
the study participants lived alone. Type 2 diabetes was pre-
dominant (73%), and most respondents were taking antidi-
abetic medications, including injected medications (62%).

COVID-19 and diabetes care

A tenth of participants reported having had diabetes-relat-
ed care cancelled or postponed (table 3) during the pan-
demic, the majority of which were consultations with
healthcare professionals (diabetologists, general practition-
ers, or other professionals). Outpatient or inpatient proce-
dures were rarely cancelled or postponed (data not illus-
trated). According to the respondents, this cancellation or
postponement had few negative effects on their physical
and mental well-being; three-quarters reported not having
been impacted at all in terms of their physical well-being,
and two-thirds reported not having been impacted at all in
terms of their mental well-being. Access to diabetes-spe-
cific medications or materials was reported as no more dif-
ficult during the COVID-19 pandemic than before (table
3).

Concerning the daily management of diabetes since the be-
ginning of the pandemic, no striking differences were re-
ported in the difficulty of performing daily management
routines, following an appropriate diet, or taking medica-

tions. In contrast, being physically active was reported as
more difficult by 16% of the respondents (table 3).

When participants were asked about the frequency with
which they experienced episodes of hyperglycaemia or hy-
poglycaemia compared to the pre-pandemic period, few
reported having had more frequent episodes of hypergly-
caemia (6%) or hypoglycaemia (4%) during the
COVID-19 period. Because of hyperglycaemia, approxi-
mately 1% had to seek emergency care, and 0.4% required
hospitalisation. For hypoglycaemia, these proportions
were similar, with approximately 1% seeking emergency
care and 0.2% being hospitalised (table 3).

COVID-19 infection and vaccination

Since the beginning of the pandemic, 11.8% of the respon-
dents (n = 552) had had a positive COVID-19 test using
PCR or rapid antigen testing at the time of the survey (Oc-
tober 2021 – January 2022); and 12 of these 65 respon-
dents had been hospitalised due to COVID-19. Vaccination
was very common, with more than 90% of respondents
having received at least one dose; two-thirds of the 35 un-
vaccinated individuals did not intend to receive the vaccine
(table 3).

Concerns about the pandemic and its consequences

When participants reported the level of stress or worry they
had felt about the pandemic on a scale from 0 (not at all)
to 10 (very), one-third had not been worried (0–3, 33.2%),
one-third had been somewhat worried (4–6, 31.9%), and
one-third had been very worried (7–10, 34.9%) (table 3).

The participants were most concerned about the restric-
tions on their social life and the risks to their health (figure
1A). Aspects of their lives more impacted by the pandemic
were social life, hobbies, and lifestyle (figure 1B). In terms
of loneliness related to diabetes, fewer than 10% of the re-
spondents reported often or sometimes missing someone to
talk about their condition, or feeling alone with their dia-
betes since the beginning of the pandemic (figure 1C).

Use of telemedicine

One in six respondents had consulted a healthcare profes-
sional remotely during the pandemic. The main types of
consultations were conducted by phone (n = 69) or email
(n = 22), followed by SMS (n = 10) and video (n = 5). Most
remote consultations were with a general practitioner (n
= 42) or a diabetologist (n = 42); other healthcare profes-
sionals were less frequently consulted remotely, including
diabetes nurses (n = 8), dieticians (n = 3), psychologists/
psychiatrists (n = 10), and others (n = 13). Approximately
60% of the participants generally felt comfortable using a
computer, two-thirds felt comfortable using a touch screen,
and two-thirds felt comfortable searching for information
on the internet (data not illustrated).

Factors associated with COVID-19-related outcomes

Multivariable analyses of the three binary outcomes are
presented in table 4:

Diabetes-related care cancelled or postponed: having
more diabetes-related complications, a higher anxiety
(GAD-7) score, and having had remote consultations were
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all significantly associated with cancelled or postponed di-
abetes care.

Physical activity management: variability in blood glucose
values, having had remote consultations, and having re-
ceived dietary advice significantly increased the odds of
having more difficulties in physical activity management.

In contrast, a higher score in the physical component of
the short-form 12 (SF-12) (physical component summary
[PCS]) and having received physical activity advice de-
creased the odds of having increased difficulty in manag-
ing physical activity.

Table 2:
Characteristics of the participants (n = 566).

n (%) or mean (SD; min-
max)

(Total respon-
dents)

Sociodemographic and socioeconom-
ic status

Age, years 69.6 (11.6; 22–94) (566)

Sex, female 242 (42.8) (566)

Education (534)

Primary 72 (13.5)

Secondary 292 (54.7)

Tertiary 170 (31.8)

Living status (554)

Lived alone 196 (35.4)

Lived with other people 358 (64.6)

Financial hardship 113 (21.1) (536)

Mandatory health insurance
scheme

(541)

Standard insurance model 327 (60.4)

Alternative insurance model 214 (39.6)

Received cantonal subsidy for mandatory health insurance 184 (33.8) (545)

Diabetes Self-reported type of diabetes (566)

Type 2 411 (72.6)

Type 1 66 (11.7)

Other 89 (15.7)

Antidiabetic medication including insulin or other injectable 345 (62.1) (556)

Health status Self-perceived health (559)

Very good and excellent 87 (15.6)

Good 342 (61.1)

Poor and medium 130 (23.3)

Body mass index (kg/m2) (547)

Underweight and normal (BMI <24.9) 130 (23.8)

Overweight (BMI 25–29.9) 219 (40.0)

Obese (BMI ≥30) 198 (36.2)

Number of diabetes-related complications* 0.6 (0.9; 0–5) (542)

Number of comorbidities** 1.7 (1.3; 0–6) (553)

Depression 186 (33.2) (560)

GAD-7 (519)

Minimal to mild symptoms (score 0–9) 473 (91.1)

Moderate to severe symptoms (score 10–21) 46 (8.9)

Health habits Current smoker 94 (16.9) (556)

Risky or excessive alcohol consumption (AUDIT-C questionnaire, score ≥4 for men, ≥3
for women)

200 (37.1) (539)

Physically inactive 176 (32.1) (549)

Outcomes of care Stanford self-efficacy (global score) 8.0 (1.7; 1.5–10.0) (541)

Quality of life SF-12 MCS (0–100 best) 46.7 (11.3; 12.5–69.1) (549)

SF-12 PCS (0–100 best) 42.9 (10.6; 11.6–62.8) (548)

ADDQoL (global score, −9 to +3 least impact of dia-
betes on QoL)

−1.3 (1.6; −8.8–0.0) (564)

Health services utilisation (last 12
months)

Hospitalisation, at least once 146 (26.5) (551)

Emergency/unscheduled visit, at least once 169 (30.4) (556)

Used home care services temporarily or regularly 76 (13.7) (556)

Used domestic home support temporarily or regularly 59 (10.5) (558)

Received diet advice from a healthcare professional 209 (37.3) (560)

Received physical activity advice from a healthcare professional 272 (48.8) (557)

Seasonal influenza vaccination 343 (61.9) (554)

ADDQoL: Audit of diabetes-dependent quality of life; BMI: body mass index; GAD-7: general anxiety disorder; Min: minimum; Max: maximum; QoL: quality of life; SD standard
deviation; SF-12 MCS: Short-Form 12 mental component summary; SF-12 PCS: Short-Form 12 physical component summary.

* List of diabetes-related complications: myocardial infarction/angina, stroke, retinopathy, nephropathy, neuropathy, severe hypo- or hyperglycaemia.

** List of comorbidities: heart failure, valvulopathy, hypertension, hyperlipidemia, chronic respiratory conditions, peptic ulcer, osteoporosis, osteoarthritis, Parkinson's disease,
malignancy, depression, other chronic conditions
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Table 3:
Care and health of adults with diabetes in time of COVID-19 pandemic (n = 566).

n (%) (Total respondents)

Access to care

Diabetes-related care cancelled or postponed 61 (11.2) (545)

Negative impact of the cancellation/postponement on physical well-being (59)

Not at all 43 (72.9)

Yes, to some extent 13 (22.0)

Yes, completely 3 (5.1)

Impact of the cancellation/postponement on mental well-being (59)

Not at all 38 (64.4)

Yes, to some extent 17 (28.8)

Yes, completely 4 (6.8)

Access to diabetes-specific medications or materials…

… before the COVID-19 pandemic (546)

Very easy 392 (71.8)

Easy 107 (19.6)

Neither easy nor difficult 45 (8.2)

Difficult 0 (0.0)

Very difficult 2 (0.4)

… during the COVID-19 pandemic (545)

Very easy 345 (63.3)

Easy 126 (23.1)

Neither easy nor difficult 61 (11.2)

Difficult 9 (1.7)

Very difficult 4 (0.7)

All needed information about COVID-19 and the risk of developing a severe
form of the disease obtained from the physician

(547)

Yes, completely 283 (51.7)

Yes, to some extent 149 (27.2)

No 115 (21.0)

Daily diabetes management

Since the beginning of the pandemic, difficulty in managing diabetes daily was (557)

More difficult 5 (0.9)

Neither more difficult nor easier 543 (97.5)

Easier 9 (1.6)

Since the beginning of the pandemic, following an appropriate diet was (552)

More difficult 10 (1.8)

Neither more difficult nor easier 536 (97.1)

Easier 6 (1.1)

Since the beginning of the pandemic, being physically active was (555)

More difficult 91 (16.4)

Neither more difficult nor easier 455 (82.0)

Easier 9 (1.6)

Since the beginning of the pandemic, taking diabetes medication was (557)

More difficult 0 (0.0)

Neither more difficult nor easier 551 (98.9)

Easier 6 (1.1)

Since the beginning of the pandemic, weight modification (for whatever rea-
son)

(554)

Weight gain; n (%) (median; p25–p75 [kg]) 89 (16.1) (4; 3–6)

Weight loss; n (%) (median; p25–p75 [kg]) 103 (18.6) (5; 3–10)

No change 346 (62.5)

Self-monitoring of blood glucose 478 (85.7) (558)

Device used for blood glucose monitoring (473)

Blood glucose meter n = 363

Continuous glucose monitoring or flash
glucose monitoring

n = 118

Insulin pump combined with continuous
glucose monitoring

n = 14

Frequency of blood glucose monitoring during the pandemic (474)

Less frequent than usual 30 (6.3)

As usual 425 (89.7)

More frequent than usual 19 (4.0)

Variation of blood glucose values during the pandemic (556)

More variable than usual 71 (12.8)
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Same as usual 432 (77.7)

More stable than usual 16 (2.9)

Do not know 37 (6.7)

Hyperglycaemia and hypoglycaemia

Compared to before the pandemic, experienced:

Hyperglycaemia (550)

Less often 13 (2.4)

Neither less often nor more often 409 (74.4)

More often 35 (6.4)

Do not know 93 (16.9)

Hypoglycaemia (552)

Less often 17 (3.1)

Neither less often nor more often 428 (77.5)

More often 20 (3.6)

Do not know 87 (15.8)

Since the beginning of the pandemic:

Had to seek emergency care for hyperglycaemia 6 (1.1) (553)

Was hospitalised for hyperglycaemia 2 (0.4) (552)

Had to seek emergency care for hypoglycaemia 5 (0.9) (553)

Was hospitalised because of hypoglycaemia 1 (0.2) (552)

Infection and vaccination against COVID-19

Positive COVID-19 test (PCR or rapid antigen test) 65 (11.8) (552)

Hospitalised because of COVID-19 12 (18.5) (65)

Vaccinated against COVID-19 (at least one dose) 518 (93.8) (552)

If not already done at survey time, intention to be vaccinated against
COVID-19

3 (8.6) (35)

Worries about the pandemic and its consequences

Degree of stress or worry caused by the pandemic (551)

0 – not at all stressed or worried 54 (9.8)

1 35 (6.4)

2 52 (9.4)

3 42 (7.6)

4 42 (7.6)

5 94 (17.1)

6 40 (7.3)

7 58 (10.5)

8 85 (15.4)

9 23 (4.2)

10 – very stressed or worried 26 (4.7)

Loneliness related to diabetes:Higher scores in the mental
and physical components of the SF-12 (mental component
summary [MCS] and PCS), higher scores of diabetes-relat-
ed quality of life (ADDQoL), and being comfortable using
IT tools all decreased the odds of feeling lonely about one's
diabetes.

Table 5 presents multivariable analyses of the three contin-
uous outcomes:

Concerns about the pandemic: depression, financial hard-
ship, and variability in blood glucose values were all sig-
nificantly associated with an increase in the level of con-
cern, whereas better physical component summary scores
were associated with lower levels of concern.

Impact of the pandemic:As with concerns, depression, fi-
nancial hardship, and variability in blood glucose values
were associated with an increased reported impact of the
pandemic on participants’ lives, while better physical com-
ponent summary and ADDQoL scores were associated
with a lower impact.

Loneliness: having depression, being physically active,
and receiving home care services were all significantly as-
sociated with a greater feeling of loneliness. Conversely,
factors associated with reduced feelings of loneliness in-

cluded living with someone as well as better mental com-
ponent summary, physical component summary, and AD-
DQoL scores.

No association was found between the six COVID-19-re-
lated outcomes and age, sex, or type of diabetes.

Discussion

Our results suggest that people living with diabetes includ-
ed in the CoDiab-VD cohort were not strongly affected
by the COVID-19 pandemic in terms of their health and
care. Indeed, access to diabetes care remained almost un-
changed, with few consultations postponed or cancelled,
and no reported increase in difficulty accessing diabetes-
related treatment or materials. Additionally, most partici-
pants did not experience any increased difficulty in man-
aging their diabetes during the pandemic, except for being
physically active, which was more difficult for 16% of
them. Few respondents reported a change in blood glucose
values, and very few patients experienced more frequent
episodes of hypoglycaemia or hyperglycaemia or were
hospitalised due to diabetes. The aspects that concerned
the greatest proportion of respondents were risks to their
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health and restrictions on their social life. The aspects most
impacted by the pandemic were social life, hobbies, and
lifestyle. However, few people felt excluded or isolated
during the pandemic period.

The positive results we observed in terms of diabetes care
might be explained by the strong recommendations made
to people with diabetes to be very careful about their
health, being considered at higher risk of severe
COVID-19 infection than the general population [31]. This
may explain the high rate of vaccination against
COVID-19 observed (93.8%) in our cohort. Adequate di-
abetes control was reported by the participants, with con-
sultations mostly maintained, including in-person and re-
mote contact with health professionals; this was not the
case reported in other countries [10–12, 14, 17]. We ob-
served that individuals with more diabetes complications
or those declaring more symptoms of anxiety had a higher
risk of cancelled or postponed consultations. Conversely,
having a remote consultation was also associated with an
increased chance of having an in-person consultation can-
celled or postponed, suggesting the need for remote con-
sultation in times of health crisis. Remote care seems to
be an appropriate alternative for people who need to avoid
the establishment of a vicious circle from the absence of

medical follow-up, reduced access to care, and consequent
worsening of metabolic and mental health, as has been de-
scribed in other studies [2, 14, 16].

Other surveys carried out with people living with diabetes
have reported poorer diabetes control, greater weight gain,
and more negative psychological and social effects during
the pandemic than before [2, 10–15, 17, 20]. The results
in our cohort were slightly different; in particular, partici-
pants did not report more glucose variability, occurrence of
hyper- and hypoglycaemia, or hospitalisation for diabetes.
This may be a result of the participant-reported lack of
changes in diabetes self-management, medication use, ap-
propriate diet, and the continued ease of access to diabetes
medication or materials during the pandemic. Neverthe-
less, unlike the other self-management dimensions, physi-
cal activity was more difficult for one in six participants,
which could be explained by the closure or restricted ac-
cess to sports facilities during this period in Switzerland,
or by participants’ fear of coming into contact with other
people and being infected with SARS-CoV-2. Even with
a partial reduction in physical activity, participants did not
report worsening diabetes control. However, 16.1% of the
participants reported weight gain, in line with other studies
[32, 33].

Figure 1: Concerns about the pandemic and its consequences.
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Better self-perceived physical health, as measured with the
SF-12 physical component summary, was associated with
less difficulty in managing physical activity, lower levels
of concerns about and impact of the pandemic, decreased
loneliness and less risk of feeling lonely with one’s dia-
betes. This finding suggests that feeling in good physical
health positively affects not only diabetes management but
also how individuals experienced the pandemic in general.
The effect of COVID-19 on health-related quality of life
has been previously described, with mostly negative im-
pacts observed in people living with diabetes [34]. Here,
we show that better physical health seems to enable people
to better cope with the pandemic.

The present study has two main strengths. First, it used da-
ta from a cohort with a diverse range of respondents liv-
ing with diabetes, giving good heterogeneity in the sample.
While the cohort was drawn from community pharmacies
and designed to be representative of individuals with dia-
betes in the canton of Vaud, Switzerland, it is essential to
acknowledge potential limitations in the representativeness
of the sample. The sampling strategy, primarily through
community pharmacies, may have introduced biases; al-
though efforts were made to include a broad spectrum of
individuals, caution is warranted in generalising the find-
ings to the entire diabetic population in the region. Second,
the questionnaire assessed various aspects of the partici-

pants’ experience of the pandemic, such as the manage-
ment of diabetes and psychosocial burden. While inter-
preting these results, the following limitations should be
considered: first, respondents had to recall their experi-
ences over a very long period to answer the questions.
Thus, we must consider that the survey was conducted at
a single specific time and only reflects the patient’s per-
ception at that time. Second, the cohort consists of adults
with diabetes from a specific Swiss region, which may lim-
it the generalisability of the present results. Third, since in-
dividuals unable to read French were not eligible for inclu-
sion in the cohort, the interpretation of the present results
is limited for people with migrant backgrounds who have
not mastered French. Fourth, participants who willingly
engaged in the cohort may possess higher health litera-
cy, leading to a potential underrepresentation of individ-
uals with lower health literacy or facing more significant
health challenges; this could influence the generalisability
of the findings. Finally, our data are self-reported and may
therefore be prone to recall and desirability bias. How-
ever, since the importance of patient-reported experience
measures has become increasingly recognised, self-report-
ed data remain appropriate to assess how people living
with diabetes experienced the COVID-19 pandemic [35].

Table 4:
Factors associated with dichotomous COVID-19-associated outcomes (logistic regression models; n = 325). In bracket, baseline or increment. Final regression models are pre-
sented without other adjustement for potential confounding variables.

OR 95% CI p value

Diabetes related care cancelled or postponed (1 yes vs 0 no) Age (per one year increase) 0.68 (0.44–1.03) 0.072

Lived with other people (vs lived alone) 0.47 (0.19–1.15) 0.096

Standard mandatory health insurance scheme (vs
alternative insurance scheme)

2.11 (0.92–5.15) 0.086

Received subsidies for health insurance (vs did
not)

2.13 (0.87–5.33) 0.099

Complications (per one more complication) 1.97 (1.37–2.88) <0.001

Vaccinated against COVID-19 (vs not) 0.30 (0.08–1.12) 0.060

GAD-7 moderate to severe symptoms (vs minimal
to mild symptoms)

3.45 (1.23–9.31) 0.015

Somewhat to completely comfortable with IT use
(vs not very and not at all comfortable)

3.04 (0.98–12.02) 0.076

Had consulted remotely (vs had not) 8.01 (3.35–20.13) <0.001

Difficulty in physical activity management (1 more difficult vs 0 nei-
ther more difficult nor easier, and easier)

Lived with other people (vs lived alone) 1.93 (0.93–4.22) 0.087

Received subsidies for health insurance (vs did
not)

1.88 (0.93–3.81) 0.078

More variability in blood glucose values (vs as usu-
al or more stable)

3.41 (1.56–7.37) 0.002

SF-12 PCS* (per one point score increase) 0.63 (0.46–0.86) 0.004

Global stress due to COVID-19** (per one point in-
crease)

1.35 (0.96–1.94) 0.094

Received physical activity advice (vs did not) 0.33 (0.15–0.72) 0.006

Received dietary advice (vs did not) 2.50 (1.16–5.49) 0.021

Had consulted remotely (vs had not) 3.29 (1.56–6.89) 0.002

Loneliness related to diabetes (1 sometimes and often lonely vs 0
never and rarely lonely)

Type 2 diabetes (vs type 1 diabetes and other) 2.85 (0.81–12.63) 0.129

SF-12 PCS* (per one point score increase) 0.57 (0.34–0.94) 0.028

SF-12 MCS* (per one point score increase) 0.35 (0.20–0.59) <0.001

ADDQoL score*** (per one point score increase) 0.39 (0.24–0.60) <0.001

Somewhat to completely comfortable with IT use
(vs not very and not at all comfortable)

0.32 (0.11–0.96) 0.040

ADDQoL: Audit of diabetes-dependent quality of life; CI: confidence interval; GAD-7: general anxiety disorder; IT: information technology; OR: Odds ratio; SF-12 MCS: Short-Form
12 mental component summary; SF-12 PCS: Short-Form 12 physical component summary.

* SF-12 PCS and MSC score: from 0 worst to 100 best
** Global stress due to COVID-19: from 0 not at all to 10 very stressed
*** ADDQoL score: from −9 most to +3 least impact of diabetes on quality of life
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Conclusions

Diabetes management among CoDiab-VD participants
was not highly affected by the COVID-19 pandemic. Our
results show that diabetes-related complications, depres-
sion, glucose variability, and financial insecurity were fac-
tors associated with access to care, self-management, and
psychosocial burden during this period.

Maintenance of contact with healthcare professionals, psy-
chological support, and the availability of remote consulta-
tions should be emphasised in crisis situations.

Data availability

CoDiab-VD metadata are available in a public, open-ac-
cess repository, and data are available upon reasonable re-
quest through the repository (CoDiab-VD: Cohort of Pa-
tients with Diabetes in the Canton of Vaud [Switzerland]),
https://doi.org/10.16909/dataset/18 [22].
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Appendix  

Supplementary Table S1: Details of the questionnaire section related to COVID-19 
 

Questions Response options 
Questions on the COVID-19 pandemic in 
relation to diabetes 

 

Access to diabetes care  

Has any diabetes-related consultation, care or 
procedure been cancelled or postponed since 
the beginning of the COVID-19 pandemic? 

- Yes 
- No 

If yes, which kind of care were cancelled or 
postponed? 

- Consultation with general practitioner 
- Consultation with diabetologist 
- Consultation with another health care 

professional 
- Outpatient procedure, examination or 

treatment 
- Procedure or treatment requiring 

hospitalization 
- Other 

Did this cancellation or postponement have a 
negative impact on your... 
- physical wellbeing? 
- emotional wellbeing? 

- Not at all 
- Yes, to some extent 
- Yes, completely 

How would you rate the difficulty you may have 
had accessing your diabetes-specific 
medications and/or materials before and during 
the COVID-19 pandemic? 
- Before the pandemic 
- During the pandemic 

- Very easy 
- Easy 
- Neither easy nor difficult 
- Difficult 
- Very difficult 

Did your physician give you all the information 
you needed about COVID-19 and your risk of 
developing a severe form of the disease? 

- Yes 
- Completely 
- Yes, to some extent 
- No 

Daily diabetes management  

Since the beginning of the pandemic,… 
- managing your diabetes on a daily basis is... 
- following a diet that is appropriate for 

managing your diabetes is... 
- being physically active is... 
- taking your diabetes medication (pills or 

injections) is... 

- More difficult 
- Neither more difficult nor easier 
- Easier 
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Have you noticed a change in your weight since 
the beginning of the pandemic (for whatever 
reason)? 

- Weight gain, precision [kg] 
- Weight loss, precision [kg] 
- No change 
- Do not know 

Do you self-monitor your blood glucose? - Yes 
- No 

Which device do you use to monitor your blood 
glucose? 

- Blood glucose meter 
- Continuous glucose monitoring (CGM) or 

flash glucose monitoring (FGM) 
- Insulin pump combined with CGM 

How often did you test your blood glucose 
during the pandemic? 

- Less than usual 
- As usual 
- More than usual 

How were your blood glucose values during the 
pandemic? 

- More variable than usual 
- Same as usual 
- More stable than usual 
- Do not know 

Hyper- and hypoglycemia  

Compared to before the pandemic, have you 
experienced hyperglycemia: 

- Less often 
- Neither less often nor more often 
- More often 
- Do not know 

Since the beginning of the pandemic, have you 
had to seek emergency care for hyperglycemia? 

- Yes 
- No 
- Do not know 

Since the beginning of the pandemic, have you 
had to be hospitalized because of 
hyperglycemia? 

- Yes 
- No 
- Do not know 

Compared to before the pandemic, have you 
experienced hypoglycemia: 

- Less often 
- Neither less often nor more often 
- More often 
- Do not know 

Since the beginning of the pandemic, have you 
had to seek emergency care for hypoglycemia? 

- Yes 
- No 
- Do not know 

Since the beginning of the pandemic, have you 
had to be hospitalized because of 
hypoglycemia? 

- Yes 
- No 
- Do not know 
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Other aspects  

During the COVID-19 pandemic, did you tell 
anyone, who were unaware before, that you 
were at risk or had diabetes (e.g. relatives, 
coworkers, employer, health care provider)? 

- Yes, I told one or more people that I have 
diabetes 

- Yes, I told one or more people that I was a 
person at risk, but did not specify the disease 

- No, I did not tell anyone who did not already 
know, because I did not need to 

- No, I did not tell anyone who did not already 
know because I did not want others to know I 
had diabetes 

If yes, how did you experience this 
announcement? 

- Very bad 
- Bad 
- Neither good nor bad 
- Good 
- Very good 

Questions about the pandemic not 
specifically related to diabetes 

 

Infection and vaccination against COVID-19  

Since the beginning of the pandemic, have you 
had a positive COVID-19 test (PCR or rapid 
antigenic test)? 

- Yes 
- No 

Have you been hospitalized because of COVID-
19 

- Yes 
- No 

Have you been vaccinated against COVID-19 
(at least one dose)? 

- Yes 
- No 
- Do not know 

If you have not yet been vaccinated, do you 
intend to be vaccinated against COVID-19? 

- Yes 
- No 
- Do not know 

Worries about the pandemic and its 
consequences 

 

On a scale of 0 to 10, how worried or stressed 
were you about the pandemic? 

- 0 = The pandemic did not worry or stress me 
at all 

to 
- 10 = The pandemic has made me very 

worried or stressed 

How concerned were you about the following 
aspects of the pandemic? 
- The risks to my health 
- Restrictions on social life (confinement, 

closure of living spaces), 
- Impact on family life (within the home) 
- Impact on my leisure and lifestyle 

- I was not concerned 
- I was a little concerned 
- I was very concerned 
- Not applicable 
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- Changes in my job, employment status 
- The possible consequences on my financial 

situation 

To what extent has the pandemic had a 
concrete impact on the following aspects of your 
life? 
- My health 
- My social life 
- My family life (within the home) 
- My hobbies and lifestyle 
- My work, my professional situation 
- My financial situation 

- Not impacted 
- A little impacted 
- Much impacted 
- Not applicable 

The following sentences describe how you may 
have felt since the COVID-19 crisis began. 
Please indicate how often, since the beginning 
of the pandemic... 
- … you felt a lack of company*  
- … you felt excluded or left out*  
- … you felt isolated from others*  
- … you felt like you were missing someone to 

talk to about diabetes 
- … you felt alone with your diabetes 

- Never 
- Rarely 
- Sometimes 
- Often 

Remote consultations  

Have you consulted a health care professional 
remotely since the beginning of the COVID-19 
pandemic (consultation by phone, video, email, 
SMS, WhatsApp)? 

- Yes 
- No 
- Do not know 

Which type of consultation was it? - Consultation by phone 
- Consultation by video 
- Consultation by email 
- Consultation by text message 
- Do not know 

Which health care professional(s) did you 
consult remotely? 

- General practitioner 
- Diabetologist-endocrinologist 
- Diabetes nurse 
- Dietician 
- Psychologist/Psychiatrist 
- Other 
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Information technology (IT) tools  

How comfortable do you feel… 
- … using a computer in general? 
- … using a touch screen (e.g. smartphone, 

tablet)? 
- … searching for information on the internet? 

- Not at all comfortable 
- Not very comfortable 
- Somewhat comfortable 
- Completely comfortable 

* Adapted from Hughes ME, Waite LJ, Hawkley LC, Cacioppo JT. A Short Scale for Measuring Loneliness in 
Large Surveys: Results From Two Population-Based Studies. Res Aging. 2004;26(6):655-72. 
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Supplementary Table S2: Components obtained after PCA and Cronbach’s alpha 
 

Questions Response 
modalities 

Component Cronbach 
alpha 

Concerns about the pandemic 
and its consequences 

   

How concerned were you about 
the following aspects of the 
pandemic? 
- The risks to my health 
- Restrictions on social life 

(confinement, closure of 
living spaces), 

- Impact on family life (within 
the home) 

- Impact on my leisure and 
lifestyle 

- Changes in my job, 
employment status 

- The possible consequences 
on my financial situation 

- I was not 
concerned 

- I was a little 
concerned 

- I was very 
concerned 

One single 
component, 
aggregating the six 
items: “Concerns 
about the 
pandemic”, on a 
scale from 1 to 3. 

0.80 

To what extent has the 
pandemic had a concrete 
impact on the following aspects 
of your life? 
- My health 
- My social life 
- My family life (within the 

home) 
- My hobbies and lifestyle 
- My work, my professional 

situation 
- My financial situation 

- Not impacted 
- A little impacted 
- Much impacted 

One single 
component, 
aggregating the six 
items: “Impact of 
the pandemic”, on 
a scale from 1 to 3. 

0.81 
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The following sentences 
describe how you may have 
felt since the COVID-19 crisis 
began. 
Please indicate how often, 
since the beginning of the 
pandemic... 
- … you felt a lack of 

company 
- … you felt excluded or left 

out 
- … you felt isolated from 

others 
- … you felt like you were 

missing someone to talk to 
about diabetes 

- … you felt alone with your 
diabetes 

- Never 
- Rarely 
- Sometimes 
- Often 

Two components 
were determined 
from the five 
items: 
the first 
component 
aggregating the 
three first items 
about loneliness in 
general: 
“Loneliness”; 
and the second 
component 
aggregating the 
two last items 
about felling lonely 
related with 
diabetes: 
“Loneliness 
related to 
diabetes”, on a 
scale from 1 to 4 

0.88 and 0.89 

Information technology (IT) 
tools 

   

How comfortable do you feel… 
- … using a computer in 

general? 
- … using a touch screen 

(e.g. smartphone, tablet)? 
- … searching for information 

on the internet? 

- Not at all 
comfortable 

- Not very 
comfortable 

- Somewhat 
comfortable 

- Completely 
comfortable 

One component 
aggregating the 
three items: 
“Comfortable with 
IT”, dichotomized 
as “not very to not 
at all comfortable” 
and “somewhat to 
completely 
comfortable” 

0.93 
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Supplementary Table S3: Factors included in the stepwise backward-forward selection of 
variables for regression models 
 

 

  Binary 
outcomes 

Continuous 
outcomes 

 Factors Description 

D
ia

be
te

s 
ca

re
 c

an
ce

lle
d 

or
 p

os
tp

on
ed

 

Ph
ys

ic
al

 a
ct

iv
ity

 
m

an
ag

em
en

t 

Lo
ne

lin
es

s 
re

la
te

d 
to

 
di

ab
et

es
 

C
on

ce
rn

s 
ab

ou
t t

he
 

pa
nd

em
ic

 

Im
pa

ct
 o

f t
he

 p
an

de
m

ic
 

Lo
ne

lin
es

s 

So
ci

od
em

og
ra

ph
ic

 

Age Continuous X X X X 
Sex Male  

Female X X X X 

Education Primary 
Secondary 
Tertiary 

   X 

Living status Lived alone 
Lived with other people X X X X 

Financial hardship (difficulty 
paying bills) 

No  
Yes    X 

Mandatory health insurance 
scheme 

Standard insurance model 
Alternative insurance 
model 

X   X 

Cantonal subsidy for mandatory 
health insurance  

No  
Yes X X X X 

D
ia

b.
 

Self-reported type of diabetes Type1 and other  
Type 2 X X X X 

Antidiabetic medication 
including insulin or other 
injectable 

No  
Yes    X 

H
ea

lth
 

Body mass index (kg/m2) Underweight and normal 
(BMI <24.9) 
Overweight (BMI 25-29.9) 
Obese (BMI ≥30) 

   X 

Number of diabetes-related 
complications 

Continuous X X X X 

Number of comorbidities Continuous X   X 
Depression No  

Yes    X 

GAD-7 questionnaire (anxiety) Minimal to mild symptoms 
(score 0-9) 
Moderate to severe 
symptoms (score 10-21) 

X X X X 

Health literacy (problem to 
understand health information) 

Never 
Sometimes to always X   X 

H
ea

lth
 

ha
bi

ts
 

Smoking status Never and ex-smoker  
Current smoker    X 

Risky or excessive alcohol 
consumption (AUDIT-C) 

No  
Yes     X 

Physical activity Inactive 
Active or partly active    X 
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Sc
or

es
 

Self-efficacy (Stanford) Score from 1 to 10 most 
confident    X 

Quality of life: SF-12 PCS Score from 0-100 best  X X X 
Quality of life: SF-12 MCS Score from 0-100 best  X X X 
Quality of life: ADDQoL Score from -9 to +3 least 

impact of diabetes on QoL  X X X 

PACIC Score from 1 to 5 best 
compliance with the chronic 
care model 

   X 

H
ea

lth
 s

er
vi

ce
s 

ut
ili

za
tio

n 
(la

st
 1

2 
m

on
th

s)
 Hospitalization Never 

At least once    X 

Emergency/unscheduled visit Never 
At least once    X 

Used home care services 
temporarily or regularly 

No 
Yes   X X 

Used domestic home support 
temporarily or regularly 

No 
Yes   X X 

Received diet advice from a 
health care professional 

No 
Yes  X  X 

Received physical activity advice 
from a health care professional 

No 
Yes  X  X 

Seasonal influenza vaccination No 
Yes    X 

C
O

VI
D

 s
ec

tio
n 

Self-monitoring of blood glucose No 
Yes    X 

Variation of blood glucose values 
during the pandemic 

As usual or more stable 
More variable  X  X 

Degree of stress or worry caused 
by the pandemic 

From 0 (not at all) to 10 
(very)  X   

Positive COVID-19 test  No 
Yes    X 

Vaccinated against COVID-19  No 
Yes X  X X 

Consulted remotely No 
Yes X X  X 

Comfortable with IT use Not very and not at all 
comfortable 
Somewhat to completely 
comfortable  

X X X X 

Abbreviations: ADDQoL: Audit of diabetes-dependent quality of life; AUDIT-C: AUDIT alcohol consumption; BMI: 
body mass index; Diab: Diabetes; GAD-7: general anxiety disorder; IT: Information Technology; PACIC: Patient 
Assessment of Chronic Illness Care; QoL: quality of life; SD standard deviation; SF-12 MCS: Short-Form 12 mental 
component summary; SF-12 PCS: Short-Form 12 physical component summary. 

 

 




