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Background: The main barrier to the effective rheumatoid arthritis (RA) therapy is poor
adherence. Coronavirus disease 2019 (COVID-19) pandemic have led to a significant change
in the pattern and the number of medical visits. We assessed changing patterns of medical
visits and no-show, and identified factors associated with no-show in patients with RA during
COVID-19 pandemic.
Methods: RA patients treated with disease-modifying antirheumatic drugs at least 6 months
who had been in remission or those with mild disease activity were observed for 6 months from
February to July 2020. No-show was defined as a missed appointment that was not previously
cancelled by the patient and several variables that might affect no-show were examined.
Results: A total of 376 patients and 1,189 appointments were evaluated. Among 376 patients,
164 patients (43.6%) missed appointment more than one time and no-show rate was 17.2%
during COVID-19 pandemic. During the observation, face-to-face visits gradually increased
and no-show gradually decreased. The logistic regression analysis identified previous history
of no-show (adjusted odds ratio [OR], 2.225; 95% confidence interval [CI], 1.422–3.479; P <
0.001) and fewer numbers of comorbidities (adjusted OR, 0.749; 95% CI, 0.584–0.961; P =
0.023) as the independent factors associated with no-show.
Conclusion: Monthly analysis showed that the no-show rate and the pattern of medical visits
gradually changed in patients with RA during COVID-19 pandemic. Moreover, we found that
previous history of no-show and fewer numbers of comorbidities as the independent factors
associated with no-show.
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INTRODUCTION
Coronavirus disease 2019 (COVID-19) was first reported in China on December 31, 2019.
Since then, it has spread throughout the world; consequently, the World Health Organization
declared the COVID-19 outbreak as a pandemic on March 12. As of November 5, the pandemic
disease had spread to 219 countries, resulting in approximately 48 million cases and over
1.2 million deaths.1 In Korea, the first case of COVID-19 was confirmed on January 20. As of
November 6, there were 27,195 confirmed cases of COVID-19, with 476 deaths.2 Stay-at-home
orders and social distancing compounded with COVID-19 concerns have caused significant
disruptions in daily life. One notable effect is a change in the pattern and the number of
medical visits. A study showed that the mean number of emergency department visits per
week for the four weeks during the pandemic was significantly less than the four weeks prior
to COVID-19 pandemic.3 A study conducted in a spine clinic in Korea also reported that the
number of patients visiting outpatient clinics and the emergency department a day had been
steadily decreasing since January and the decrease was statistically significant, compared to
the previous 3 years.4
Rheumatoid arthritis (RA) is a chronic inflammatory disease characterized by synovial
inflammation, which can lead to irreversible articular damage, a decrease in physical
functioning and quality of life, and eventually increased healthcare expenditures.5,6 Diseasemodifying antirheumatic drugs (DMARDs) are the cornerstone of RA treatment and are
fundamental to prevent radiographic progression on long-term.5,7-9 Maximum treatment
benefits can, however, only be achieved if patients adhere to their treatment.10
No-show (also commonly referred to as missed appointments) is a burden to essentially all
healthcare systems, squandering revenue, cost and use of resources.11,12 It is well-known fact
that no-show decreases the provider's productivity and efficiency capacity.13 It also negatively
affects patients who keep their appointments, causing dissatisfaction with longer waiting
time and lowering service quality.14,15 In addition to financial wasting for providers, nonattendance generates social costs related with unused staff time, ineffective use of equipment
and possible misuse of patients' time.15 Many studies have examined variables contributing
to no-show. These studies have shown factors such as lower socioeconomic status, race,
younger age, lack of child care, transportation difficulties, being unemployed and receiving
Medicaid to be associated with a lower attendance rate.16,17 In Korea, there was a crosssectional survey study conducted with 775 human immunodeficiency virus (HIV)-infected
patients. It was reported that 12.5% had missed a scheduled appointment for the past 12
months, and younger age and low socioeconomic status were strong predictors of missed
appointment.18 Identification of such characteristics can facilitate targeted interventions that
can potentially help reduced the no-show rate and subsequently improve treatment outcomes
and conserve resources. To the best of our knowledge, there was no study focusing on the
characteristics of no-show patients with RA.
The aims of this study were to assess changing patterns of medical visits and no-show, and to
identify factors associated with no-show in patients with RA during COVID-19 pandemic.
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METHODS
Participants
This prospective observational cohort study was originally designed to examine a no-show
rate among patients with RA and associating factors in the rheumatology center of a local
tertiary hospital in Korea during one year from May 2019. A total of 378 adults aged 19 years
or older who were diagnosed with RA according to 2010 American College of Rheumatology/
European League Against Rheumatism criteria19 between May 30, 2019 and December 30,
2019 were included. All patients had been treated with DMARDs more than 6 months prior
to the participation and had remission or mild disease activity with a disease activity score
28 ≤ 3.2 at the time of the inclusion. However, there were changes in the pattern of medical
visits and no-show rates after COVID-19 pandemic. Hence, we changed the purpose of study
to assess changing patterns of medical visits and no-show, and to identify factors associated
with no-show in patients with RA during COVID-19 pandemic between February 2020 and
July 2020. Two patients dropped out before February 2020 and 376 patients were observed
during the 6 months.

Definitions and variables
No-show was defined as a missed appointment that was not previously cancelled by the
patient. If patients cancelled or delayed their appointments, these cases classified as not noshow. In Korea, telemedicine was prohibited before COVID-19 outbreak, but is temporarily
allowed after March 2020. Face-to-face visits and telemedicine were classified as a group
of show. Several variables that might affect no-show such as demographic factors, marital
status, method of transportation, travel time to hospital and number of comorbidities
(hypertension, hyperlipidemia, diabetes mellitus, cardiac disease and cerebrovascular
disease) were examined. Prior no-show history (existence of previously missed appointments
by the patient) was also evaluated. Moreover, factors associated with RA (disease duration,
radiographic damage and treated with biologic or targeted synthetic DMARDs) were also
examined. It was defined as radiographic damage, if joint erosion or narrowing were
observed in the last image of patients.

Statistical analysis
All continuous variables (age, travel time to hospital, number of comorbidities and disease
duration) were nonnormal distribution. Continuous variables were presented as medians
(ranges) and categorical variables were presented as numbers and percentages. MannWhitney U test and χ2 analysis were used to measure differences between the groups.
Multivariate analysis was performed employing a Cox's proportional hazard regression
model. Multivariate models used a step-wise backward elimination procedure based on
a likelihood ratio test with P values > 0.10 for removal and P values < 0.05 for the entry of
variables. Statistically significant variable identified by univariate analysis were only included
in the initial multivariate models. Variables with P values < 0.05 was considered statistically
significant. All statistical calculations were performed using SPSS version 26 (SPSS Inc.,
Chicago, IL, USA).

Ethics statement
The present study was reviewed and approved by the Institutional Review Board of the Pusan
National University Yangsan Hospital (approval No. 052019004). Informed consent was
submitted by all subjects when they were enrolled.
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RESULTS
A total of 376 patients and 1,189 appointments for 6 months were evaluated. Among 376
patients, 164 patients (43.6%) missed appointment more than one time and there were 204
no-shows (17.2%) during COVID-19 pandemic. The baseline characteristics of the patients
are presented in Table 1. The median age of the patients was 57 years. The majority of the
patients were female (79.3%) and married (91.8%). More patients came to the hospital by
private car (66.5%) than by public transportation (30.6%) or on foot (2.9%), and the median
travel time to the hospital was 40 minutes. The mean/median number of comorbidities was
0.6/0. A hundred twenty-three patients (32.7%) had a previous history of no-show. The
median disease duration was 88 months and seventy-nine (21.0%) patients were treated with
biologic or targeted synthetic DMARDs.
The 6-month observation revealed that face-to-face visits gradually increased and noshow gradually decreased. The percentages of face-to-face visits and no-show were 79.2%
(152/192) and 20.8% (40/192) at February, 60.1% (143/238) and 25.2% (60/238) at March,
68.0% (164/241) and 15.4% (37/241) at April, 80.2% (142/177) and 14.7% (26/177) at May,
77.2% (183/237) and 12.2% (29/237) at June and 84.6% (88/104) and 11.5% (12/104) at July,
respectively (Fig. 1).
Among 376 patients, 164 patients (43.6%) missed appointment more than one time.
Differences in between the groups of no-show patients and show-up patients are presented
in Table 2. No-show patients were younger (55 vs. 58 years, P = 0.041) than show-up patients
and a private car was used more in the group of no-show patients (74.4 vs. 60.4%, P = 0.017).
The number of comorbidities of no-show patients was significantly lower (P = 0.008) than
that of show-up patients. Patients who had missed appointment were more likely to miss
their appointment again comparing to patient who keep their appointment (42.7 vs. 25.0%,
P < 0.001). Among factors associated with RA, there were no significant differences between
the groups. The logistic regression analysis identified previous history of no-show (adjusted
odds ratio [OR], 2.225; 95% confidence interval [CI], 1.422–3.479; P value < 0.001) and fewer
numbers of comorbidities (adjusted OR, 0.749; 95% CI, 0.584–0.961; P value = 0.023) as the
independent factors associated with no-show (Table 3).
Table 1. Baseline characteristics of participants (n = 376)
Characteristics
Age, yr
Sex, female
Marital status
Married
Unmarried
Transportation to hospital
Private car
Public transportation
Walking
Travel time to hospital, min
No. of comorbidities
Previous history of no-show
Characteristics of rheumatoid arthritis
Disease duration, mon
Radiographic damage
Biologic or targeted synthetic DMARDs
Values are presented as median (range) or number (%).
DMARDs = disease-modifying antirheumatic drugs.
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Values
57 (23–69)
298 (79.3)
345 (91.8)
31 (8.2)
250 (66.5)
115 (30.6)
11 (2.9)
40 (3–240)
0 (0–5)
123 (32.7)
88 (7–638)
166 (44.1)
79 (21.0)
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Fig. 1. Changing patterns of medical visits and no-show rate during coronavirus disease 2019 pandemic.
Table 2. Differences in variables between the no-show patients and show-up patients
Characteristics
No-show (n = 164)
Show (n = 212)
Age, yr
55 (23–69)
58 (23–69)
Sex, female
131 (79.9)
167 (78.8)
Marital status
Married
150 (91.5)
195 (92.0)
Unmarried
14 (8.5)
17 (8.0)
Transportation to hospital
Private car
122 (74.4)
128 (60.4)
Public transportation
38 (23.2)
77 (36.3)
Walking
4 (2.4)
7 (3.3)
Travel time to hospital, min
40 (3–150)
40 (5–240)
No. of comorbidities
0 (0–5)
0 (0–4)
Previous history of no-show
70 (42.7)
53 (25.0)
Characteristics of rheumatoid arthritis
Disease duration, mon
88 (15–518)
88 (7–638)
Radiographic damage
71 (43.3)
95 (44.8)
Biologic or targeted synthetic DMARDs
36 (22.0)
43 (20.3)
Values are presented as median (range) or number (%).
DMARDs = disease-modifying antirheumatic drugs.
Table 3. Independent factors associated with no-show
Characteristics
History of no-show
No. of comorbidities
Transportation to hospital
Private car
Public transportation
Age
CI = confidence interval.

P value
0.041
0.793
0.856

0.017

0.855
0.008
< 0.001
0.994
0.769
0.694

Adjusted odds ratio (95% CI)
2.225 (1.422–3.479)
0.749 (0.584–0.961)

P value
< 0.001
0.023

1.805 (0.501–6.498)
0.928 (0.249–3.462)
0.986 (0.962–1.010)

0.366
0.911
0.250

DISCUSSION
First, we assessed the no-show rate and changing patterns of medical visits in patients
with RA during COVID-19 pandemic. Among total 1,189 appointments, the no-show rate
was 17.2% (n = 204) for 6 months. This no-show rate was more than that prior COVID-19
pandemic. This rate is higher than the usual no-show rate prior to COVID-19 pandemic. Our
unpublished data revealed that the no-show rate prior to COVID-19 pandemic was 10.0% (n
= 128) between July 2019 and December 2019. Monthly analysis showed that the no-show
rate and the pattern of medical visits gradually changed. Since the first confirmed COVID-19
https://jkms.org
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case was reported in Korea on January 20, 2020, newly diagnosed cases continued to emerge
mainly due to imported infections and secondary infection for the following months. After
the nation's 31st patient was reported in one city on February 18, an exponential outbreak
began to occur, starting with cluster infections related to the specific religious sect. At that
time, Korea was on the verge of facing a continued surge in the COVID-19 outbreak with
newly diagnosed cases per day amounting to 909, and there were 3,139 and 6,636 newly
diagnosed cases in February and March, respectively.2 At that time, the no-show rate also
rapidly increased in this study. The percentage of no-show was 20.8% in February and 25.2%
in March. However, newly diagnosed cases gradually decreased owing to good compliance to
preventative measures, active participation to extensive diagnostic testing for early detection
and effective quarantine policy. There were 979 (April), 703 (May), 1331 (June) and 1506 (July)
newly diagnosed cases in Korea and the no-show rate was 15.4% in April, 14.7% in May,
12.2% in June and 11.5% in July, respectively. Although the no-show rate is still higher than
usual, the rate is gradually decreasing.
Secondly, we identified factors associated with no-show in patients with RA during COVID-19
pandemic. The previous history of no-show was the independent factor associated with
no-show in this study which was consistent with previous studies: patients who had missed
previous appointments were more likely to miss their next one.20-24 The type of disease and
the investigated variables were different, but our previous study also reported that the previous
history of non-persistence of urate-lowering therapy was the independent factor associated
with non-adherence and non-persistence in patients with gout.25 Factors such as the patient's
medical history and use of medication were also found to influence a no-show behavior in
previous studies. Its effect was found to be dependent on the type of conditions; e.g., HIV
patients were less likely to miss their appointments,26 while patients diagnosed with depression
were more likely to no-show.27 Fewer numbers of comorbidities was the independent factor
associated with no-show in this study. The number of comorbidities of no-show patients
was significantly lower than that of the show-up patients. This is similar to the findings of
previous studies related to adherence or persistence. Better adherence to medications in
patients with multiple comorbidities was reported in many studies among patients with other
chronic diseases. One possible explanation given for poorer adherence in patients with fewer
comorbidities is the lack of experience in managing chronic diseases.25,28,29
This study has some limitations. First of all, it was conducted during COVID-19 pandemic. It
is strength to evaluate changing patterns of medical visits during COVID-19 pandemic, but
it is difficult to generalize no-show rate or the independent factors associated with no-show
in other situations. Secondly, it was conducted with only RA patients. To our knowledge, it
is the first study to evaluate no-show rate and independent factors associated with no-show
in patients with RA, but it is also difficult to generalize with other diseases. Lastly, we could
not identify reasons for no-show. We tried to ask and get some information about reasons
for no-show during the follow-up period, but many participants refused to answer or simply
answered “because of COVID-19” or “forgotten.” Further investigations are required.
Stay-at-home orders and social distancing compounded with COVID-19 concerns have
changed in the pattern and number of medical visits. Although newly diagnosed cases is
decreasing, considering that COVID-19 pandemic remained unresolved and therapeutic
agents and vaccines have yet to be developed, it is meaningful to evaluate changing patterns
of medical visits and no-show rate. Accurate assessment of no-show rate and its associated
factors in a routine clinical setting is a necessary first step towards improving effectiveness
https://jkms.org
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to RA treatment. Physicians should emphasize the need for continuous medication use to
their patients and modify no-show behaviors during follow-up appointments. Furthermore,
predictive risk factors for no-show can be used to identify high risk patients. Interventions to
decrease missed appointment should be implemented for high risk patients.
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