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ABSTRACT

This study aimed to investigate the effects of the coronavirus disease 2019 (COVID-19) pandemic on
patients with diabetes mellitus using patient-rated outcome measures focusing on hand function and quality
of life, as well as patients’ mobility, self-care, usual activities, pain/discomfort, and anxiety/depression. It
was a part of a longitudinal research involving patients with diabetes mellitus living in Sapporo, Japan.
Among the 594 patients surveyed before the COVID-19 pandemic from March to June 2019, 417 patients
who could be re-surveyed from March to June 2021 were included. We compared the patient-rated outcome
measures, namely the Hand10 for hand function and EuroQol five-dimension questionnaire for assessing
quality of life in the same population of patients with diabetes mellitus, before and during the COVID-19
pandemic. The results indicated no deterioration in the Hand10 (3.9 vs 3.6) and quality of life scores
(0.89 vs 0.9), including mobility (1.25 vs 1.17), self-care (1.1 vs 1.08), pain/discomfort (1.43 vs 1.35), and
anxiety/depression (1.21 vs 1.2), during the COVID-19 pandemic when compared with the pre-pandemic
values. Usual activity values on the EuroQol five-dimension subscale significantly improved during the
pandemic compared to those before the pandemic (1.21 vs 1.12, p<0.01). This study highlighted the effects
of the COVID-19 pandemic on patients with diabetes mellitus by comparing patient-rated outcome measures
in two different social situations. Patients with diabetes mellitus living in Sapporo, Japan maintained hand
function and quality of life by continuing their usual activities during the COVID-19 pandemic.
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INTRODUCTION

The coronavirus disease 2019 (COVID-19) pandemic has been shown to affect individuals
by increasing the incidence of depression, anxiety, and stress, as well as exacerbating physical
symptoms, such as insomnia and musculoskeletal pain.'*> On contrary, some reports have indicated
little differences in the scores of patient-rated outcome measures regarding the quality of life
(QOL) and physical function before and during the pandemic.*’

Patients with diabetes mellitus (DM) are known to be at an increased risk of infection. A
report published by the Chinese Center for Disease Control and Prevention involving 72,314
cases of COVID-19 revealed increased mortality among patients with DM (overall, 2.3%; diabetic
patients, 7.3%).° Therefore, patients with DM may have experienced greater psychological and
physical impact during the COVID-19 pandemic compared to those of the general population.

DM has been identified as an etiologic factor for several conditions affecting the hand, includ-
ing limited joint mobility, Dupuytren’s contracture, carpal tunnel syndrome, and trigger finger.”®
The spectrum of hand disorders associated with DM is referred to as the “diabetic hand.”

In March 2019, we conducted a longitudinal study on hand function and QOL in patients
visiting a specialized DM outpatient clinic. We used the patient-rated outcome measures, namely
the Hand10 and EuroQol five-dimension (EQ-5D) questionnaires to evaluate hand function and
QOL, respectively.”!® We compared the outcomes and patient background data before and during
the COVID-19 pandemic.

This study aimed to investigate the effects of the COVID-19 pandemic in patients with DM
by comparing patient-rated outcome measures related to hand function and QOL, as well as
patients’ mobility, self-care, usual activities, pain/discomfort, and anxiety/depression using the
EQ-5D subscales.

MATERIALS AND METHODS

We conducted a longitudinal study on hand function and QOL among patients with DM in
collaboration with a physician specializing in DM and a hand surgery specialist. This study was
approved by the institutional review boards of the authors’ affiliated institutions. Informed consent
was obtained from all patients. The study adhered to the principles of the Declaration of Helsinki.

Among the 594 patients surveyed before the COVID-19 pandemic from March to June 2019,
417 patients who could be re-surveyed from March to June 2021 were included. Consecutive
outpatients, aged >18 years, with DM were included. The exclusion criteria were patients who
could not speak Japanese or those who had a history of rheumatoid arthritis or hand disorders
other than those associated with DM. These exclusion criteria were selected because we wanted
to assess patients with diabetic hand, excluding those with rheumatoid hand or hand osteoarthritis.

Clinical diagnosis of diabetic hand

The hands and wrists of the patients were examined by a physician under the supervision of
a hand surgery specialist.

Limited joint mobility was evaluated with or without the “prayer sign.”!'"'? Patients were asked
to emulate praying and if the metacarpophalangeal or proximal interphalangeal joints of both the
hands were not touching, the prayer sign was assessed as positive.

Dupuytren’s contracture was diagnosed if palmar or digital nodules and cords, skin tethering,
or digital contracture were present.'

Patients with pain, numbness, and paresthesia from the thumb to the radial side of the ring
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finger and positive findings in provocative tests, such as Tinel’s sign and Phalen’s test, were
diagnosed with carpal tunnel syndrome. Electrophysiological assessments of the median nerve
were conducted in patients with positive physical findings. A diagnosis of carpal tunnel syndrome
was confirmed if the sensory nerve conduction velocity was <49 m/s and distal motor latency
was >4.5 ms.""

Trigger finger was diagnosed by observation of palpable crepitus at the Al pulley, locking of
a digit in flexion or extension, or both.'"

Patients were diagnosed with a diabetic hand if they exhibited at least one of these hand
abnormalities.

Three major complications of diabetes and foot lesions

Ophthalmologists assessed retinopathy based on the Davis classification and graded it as no
diabetic retinopathy, simple diabetic retinopathy, or proliferative diabetic retinopathy.'® Both simple
and proliferative diabetic retinopathy were categorized as retinopathy.

For the diagnosis of diabetic neuropathy, patients were interviewed about neurological
symptoms and comprehensively examined for sensations, such as pain (using a toothpick/bamboo
skewer), vibration (using a C128 tuning fork), and pressure (using a monofilament). The Achilles’
tendon reflex was also evaluated as a part of the assessment.!”

Diabetic nephropathy was diagnosed at any stage as follows: microalbuminuria (albumin
excretion of 30-300 mg/day) or macroalbuminuria (albumin excretion of >300 mg/day).'®

Diabetic foot was defined as infections, ulcers, and destructive lesions occurring in the lower
limb tissues of patients with DM, which were associated with an ongoing neuropathy and
peripheral artery disease.!”

Patient-rated outcome measures

The Hand10 questionnaire was used to evaluate hand function.® The Hand10 is a shortened
version of the Hand20 questionnaire.” It consists of ten self-reported questions designed to
assess upper extremity symptoms and disability. The Hand10 scores range from 0 to 100, with
higher scores indicating lower hand function. The Hand10 had illustrations accompanying each
question, which promoted comprehension of the text and motivated the patients to answer the
items correctly.?

The patients also completed the 5-level EQ-5D (EQ-5D-5L), comprising of the following five
domains: (1) mobility, (2) self-care, (3) usual activities, (4) pain/discomfort, and (5) anxiety/de-
pression.'” It is the most commonly used QOL instrument worldwide and includes a “crosswalk”
to convert the QOL into utility values. The QOL scores range from O to 1, with higher scores
indicating better QOL. The EQ-5D-5L is available in Japanese and has been validated for use
in participants aged 212 years.”!

Evaluations

Initially, we compared basic patient data, including age, sex, type of diabetes, duration of
diabetes, body mass index (BMI), glycosylated hemoglobin (HbAlc) level, Hand10 score, and
EQ-5D score, based on the presence or absence of the three major complications or diabetic
hand using the pre-COVID-19 data.

Subsequently, we compared the basic patient data, morbidity related to the diabetic hand,
Hand10 score, EQ-5D score, and EQ-5D subscale scores before and during the COVID-19
pandemic.
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Statistical analysis
Data were analyzed using the t-test or chi-square test. Statistical significance was set at p<0.05.

RESULTS

Patient demographics

Altogether, 417 patients with DM (mean age: 57 years, males: 253 [61%], type 2 diabetes:
391 [94%], mean BMI: 26 kg/m? mean duration of diabetes: 9.1 years) were included in this
study. Among them, 164 (37%) patients exhibited at least one of three major complications or
foot lesions, and 121 (29%) patients exhibited at least one criterion for diabetic hand (Table 1).

Table 1 Characteristics of participants

Number of participants 417

Age, years (mean + SD) 57 £ 13
Sex: male, n (%) 253 (61%)
Type 2 diabetes, n (%) 391 (94%)
BMI, kg/m? (mean + SD) 26 + 4.9
Duration of diabetes, years (mean + SD) 91 79
Retinopathy, n (%) 66 (16%)
Nephropathy, n (%) 119 (29%)
Peripheral neuropathy, n (%) 45 (11%)
Foot lesion, n (%) 3 (0.7%)
Limited joint mobility of the finger, n (%) 61 (15%)
Dupuytren’s contracture, n (%) 7 (1.7%)
Trigger finger, n (%) 63 (15%)
Carpal tunnel syndrome, n (%) 25 (4.3%)
n: number

BMI: body mass index
SD: standard deviation

Presence or absence of the three major diabetic complications

Patients having the three major complications (retinopathy, neuropathy, or nephropathy) were
older (59.7 years vs 56.4 years), had a longer duration of illness (11.2 years vs 7.8 years),
and exhibited significantly higher BMI (26.8 kg/m? vs 25.3 kg/m?) and HbAlc level (7.49% vs
7.03%) than patient without these major complications. Although no significant difference was
observed in the Hand10 score (4 vs 3.8), the QOL score was significantly lower among patients
with these major complications (0.87 vs 0.9) (Table 2).

Nagoya J. Med. Sci. 85. 659-667, 2023 662 doi:10.18999/nagjms.85.4.659



Patients with DM during COVID-19

Table 2 Comparison of patients with or without three major diabetic complications

With three major Without three major P-value

complications complications

Number 164 253

Age, years (mean = SD) 59.7 = 135 564 + 12.7 p < 0.05
Sex: male, n (%) 98 (60%) 155 (61%) p =084
Type 2 diabetes, n (%) 157 (96%) 234 (92%) p = 0.26
Duration of diabetes, years (mean + SD) 112 +9 7.8 £ 6.8 p < 0.01
BMI, kg/m? (mean + SD) 26.8 = 4.7 253 +49 p < 0.01
HbAlc, % (mean + SD) 749 + 1.5 7.03 =1 p < 0.01
Hand10 score (mean *= SD) 4 +75 3.8 =+ 10.6 p = 0.86
EQ-5D index score (mean = SD) 0.87 = 0.16 09 + 0.14 p < 0.05

n: number

BMI: body mass index

SD: standard deviation

EQ-5D: EuroQol five-dimension

Presence or absence of diabetic hand

The group with diabetic hand was significantly older (63 years vs 55.6 years), had fewer males
(50% vs 65%), and exhibited a longer duration of diabetes (11.6 years vs 8.1 years) than those
of the group without diabetic hand. No significant differences were observed in BMI (26.3 kg/
m? vs 25.7 kg/m?) and HbAlc level (7.27% vs 7.19%) between the groups. The Hand10 score
(6.7 vs 2.7) was significantly higher and QOL score (0.83 vs 0.91) was significantly lower in

the diabetic hand group (Table 3).

Table 3 Comparison of patients with or without diabetic hand

With diabetic Without diabetic ~ P-value
hand hand
Number 121 296
Age, years (mean = SD) 63 = 11.6 55.6 £ 13.1 p < 0.01
Sex: male, n (%) 61 (50%) 192 (65%) p < 0.01
Type 2 diabetes, n (%) 113 (93%) 278 (94%) p =098
Duration of diabetes, years (mean + SD) 11.6 £ 9.9 8.1 + 6.7 p < 0.01
BMI, kg/m? (mean + SD) 26.3 + 5.7 257 + 4.5 p =0.18
HbAlc, % (mean * SD) 727 = 1.1 7.19 1.3 p = 054
Hand10 score (mean + SD) 6.7 £ 103 277 + 89 p < 0.01
EQ-5D index score (mean = SD) 0.83 = 0.16 091 = 0.14 p < 0.01

n: number

BMI: body mass index

SD: standard deviation

EQ-5D: EuroQol five-dimension
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Comparison before and during the COVID-19 pandemic

Comparison between the data obtained before and during the COVID-19 pandemic revealed no
significant differences in BMI (25.9 kg/m? vs 25.6 kg/m?), HbAlc level (7.21% vs 7.08%), and
the proportion of patients with diabetic hands (29% vs 30%). The Hand10 (3.9 vs 3.6), QOL
(0.89 vs 0.9), and EQ-5D subscale scores for mobility (1.25 vs 1.17), self-care (1.1 vs 1.08),
pain/discomfort (1.43 vs 1.35), and anxiety/depression (1.21 vs 1.2) demonstrated no deterioration
during the pandemic. Only the scores for the usual activities domain of the EQ-5D subscale
significantly improved during the pandemic (1.21 vs 1.12, p<0.01) (Table 4).

Table 4 Comparison of 417 patients pre- and during COVID-19 pandemic
Pre-COVID-19 During COVID-19  P-value

pandemic pandemic

BMI, kg/m? (mean + SD) 259 = 49 25.6 + 4.7 p=05
HbAlc, % (mean + SD) 721 £ 1.2 7.08 + 1.1 p = 0.11
Diabetic hand, n (%) 122 (29%) 126 (30%) p = 0.82
Hand10 score (mean + SD) 39 £95 3.6 £ 92 p = 0.61
EQ-5D index score (mean = SD) 0.89 + 0.2 09 + 0.1 p = 0.15
EQ-5D subscale mobility 1.25 = 0.6 1.17 = 0.5 p = 0.07
EQ-5D subscale self-care 1.1 + 04 1.08 £ 0.3 p = 0.25
EQ-5D subscale usual activities 1.21 + 0.5 1.12 = 0.4 p < 0.01
EQ-5D subscale pain/discomfort 143 £ 0.8 1.35 £ 0.6 p=0.1
EQ-5D subscale anxiety/depression 1.21 £ 0.5 1.2 £ 0.5 p = 0.75
BMI: body mass index
SD: standard deviation
EQ-5D: EuroQol five-dimension

DISCUSSION

In the present study, a comparison of patients with DM before and during the COVID-19
pandemic revealed no deterioration in hand function or QOL, including mobility, self-care, pain/
discomfort, and anxiety/depression. Patients with DM living in Sapporo continued their usual
activities and maintained their QOL during the pandemic.

This study was a part of a longitudinal research investigating hand function and QOL among
patients with DM, in collaboration with a physician specializing in DM and a hand surgery
specialist. Cohen et al reported that the COVID-19 pandemic and its associated lockdown had
no influence on the QOL but little influence on secondary outcomes among the participants
included in the Hand-wrist study cohort in the Netherlands.* However, since the authors compared
different patient populations with hand and wrist conditions during the pandemic and reference
period, baseline differences in terms of unidentified covariates might represent a major limitation.
We compared the same patient population in two different social situations. Therefore, our study
demonstrated the pure effect of the COVID-19 pandemic on patients with DM.

We also investigated the impact on QOL and hand function in patients with or without the
three major complications of DM and diabetic hand. Patients with these three major complica-
tions or foot lesions were significantly older and had a longer duration of illness than those in

Nagoya J. Med. Sci. 85. 659-667, 2023 664 doi:10.18999/nagjms.85.4.659



Patients with DM during COVID-19

the patients without these complications; additionally, BMI and HbAlc levels were significantly
higher in these patients. Adherence to medications and lifestyle modifications, including weight
loss, increased physical activity, and adoption of a healthy diet, are important for reducing the
risk of complications.?

The characteristics of diabetic hands differed according to the presence or absence of the three
major complications. Significant differences were observed in age, duration of illness, and sex
among these patients; however, no significant differences were observed in HbAlc level or BMI.
Aging of the hands and long-term illnesses associated with DM are believed to be involved in
the onset of diabetic hand. Moreover, women are at a higher risk of developing diabetic hands.
Controlling blood glucose levels and BMI alone is insufficient for preventing diabetic hand,
and other approaches against hand aging may be required. Several pathological mechanisms are
conceivable for the development of diabetic hand. Long-standing diabetes, suboptimal glycemic
control, microangiopathy, and genetic factors have been considered responsible for the develop-
ment of diabetic hand.'”” Recent advances in geriatric science have revealed an accumulation of
senescent cells in the tissues of patients with DM. The diabetic microenvironment is believed to
promote cellular senescence in various tissues.”® The senescence-associated secretory phenotype
may result in diabetic hands due to increased levels of transforming growth factor, vascular
endothelial growth factor, and interleukin-6 in the tissues of patients with Dupuytren’s contracture
or carpal tunnel syndrome.?%

This study had several limitations. First, the sample cohort surveyed was relatively small and
may have been numerically insufficient. Nevertheless, very few reports have compared the same
patient population before and during the pandemic. Therefore, we considered these data to be
valuable. Second, only the patients living in the suburbs of Sapporo City, Japan were included.
The impact of COVID-19 has varied across countries. However, in May 2021, a medical
emergency was declared in Sapporo due to the rapid increase in the number of patients with
coronavirus infection. Sapporo is one of the Japanese cities that was severely affected by the
COVID-19 pandemic. Therefore, this study highlighted the effects of the COVID-19 pandemic on
patients with DM by comparing patient-rated outcome measures in two different social situations.

CONCLUSION

We compared the hand function and QOL of patients with DM before and during the
COVID-19 pandemic. Although the presence of the three major diabetic complications and
diabetic hand significantly impacted the QOL in patients with DM, the COVID-19 pandemic
did not affect the QOL and EQ-5D subscale scores for movement, self-care, pain/discomfort,
and anxiety/depression. Patients with DM living in Sapporo, Japan maintained their QOL by
continuing their usual activities.
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