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Objective: This study investigated how organizational factors within primary care clinics were associated with the number of 
patients seen in fever outpatient services during the COVID‑19 pandemic.  
Methods: Using a database compiled from administrative claims data submitted by clinics affiliated with the Japan Association 
for Development of Community Medicine (JADECOM), we conducted group‑based trajectory modeling to classify trends in 
monthly fever outpatient visits per physician between January 2022 and May 2023. Clinic characteristics were additionally 
assessed through a questionnaire survey administered from April 10 to 30, 2025, and compared across trajectory groups. 
Results: Among 11 eligible clinics, two distinct trajectory groups emerged: a low‑volume group (n=8) and a high‑volume 
group (n=3). The mean monthly number of fever outpatient visits per physician was 66.2 ± 33.1 for the high‑volume group, 
compared with 22.9 ± 18.2 for the low‑volume group. High‑volume clinics employed more physicians (3.0 ± 1.0 vs. 1.5 ± 
0.7), more often assigned fever cases to physicians other than those handling general outpatient care (100% vs. 0%), imposed 
fewer restrictions on accepting fever patients (0% vs. 37.5%), and perceived their fever outpatient services as more essential 
to their community (5.0 ± 0.0 vs. 4.3 ± 1.2).  
Conclusion: This study indicates that primary care clinic capacity to manage fever clinics during contagious disease outbreaks 
is influenced not only by staffing levels but also by workflow design, role allocation, and the operational burden associated 
with fever clinic services.  
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Introduction 

Following the first confirmed case of COVID‑19 in 
Japan in January 2020, the country experienced a 

rapid accumulation of cases and repeated outbreaks, 
reflecting the high transmissibility of SARS-CoV-2 1). 
From January 2022 until the reclassification of 
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COVID‑19 from a Category II equivalent to Category 
V infectious disease in May 2023, Japan underwent its 
sixth, seventh, and eighth waves of the pandemic, 
each characterized by sharp rises in case numbers 2). 
During this period, COVID-19 was legally classified 
under Japan’s Infectious Diseases Control Law as a 
“Category II equivalent” disease, a designation 
applied to conditions requiring strict public-health 
intervention, such as tuberculosis or severe acute 
respiratory syndrome (SARS). This classification 
enabled strong administrative measures and 
underscored the need for structured clinical pathways 
to safely manage suspected cases 3).  
  During this period, public‑health measures 
included active follow‑up by local public health 
centers, mandatory self‑quarantine periods, and 
restrictions on daily activities, which amplified both 
individual burden and community concern 4). For the 
early identification of COVID‑19 cases and the 
prevention of further transmission, dedicated “fever 
clinics” were established in community settings as a 
practical and essential measure to maintain access to 
care while preventing nosocomial spread. In Japan, 
fever clinics refer to designated outpatient services—
most embedded within primary care clinics 5,6)—
specifically organized to evaluate patients with fever 
or suspected contagious disease while minimizing 
transmission risk through temporal and spatial 
separation from routine outpatient care 7). 
  As a result, primary care physicians—while 
continuing routine care such as chronic disease 
management and preventive services—were required 
to assume an additional role as gatekeepers for the 
COVID-19 outbreak, providing initial assessment 
and triage for symptomatic patients at the community 
level. This expanded responsibility was largely 
undertaken within existing clinic infrastructures, 
placing primary care clinics at the forefront of the 
community‑based response. 
  Despite their essential role, the organizational 
structures of fever clinics and their relationship to 

patient volume have not been fully examined. 
Understanding which clinic characteristics are 
associated with higher or lower fever outpatient 
capacity is critical for planning effective responses to 
future contagious disease outbreaks. The purpose of 
this study was to investigate how the organizational 
structure of fever clinics was associated with patient 
volume during the COVID‑19 pandemic. 
 

Methods 

1. Study Setting 
The Japan Association for Development of 
Community Medicine (JADECOM) operates a 
nationwide network of medical facilities across Japan. 
The organization has developed the J‑CHIN 
(JADECOM Community Health Information 
Network) database, which aggregates administrative 
claims data and laboratory data from participating 
clinics 8). This study utilized the J‑CHIN database and 
conducted a questionnaire survey among clinics 
contributing data to the system.  
 
2. Data extraction, inclusion and exclusion criteria 
Fever outpatient visits between January 1, 2022, and 
May 31, 2023, were identified using specific medical 
reimbursements and diagnostic tests defined by the 
Ministry of Health, Labour and Welfare 9). The 
medical reimbursements used to identify fever 
outpatient visits were “Emergency Care Fee” (claim 
code: 180065850, 180065650) and “Triage Fee” 
(claim code: 113032950) for visits occurring on or 
before May 7, 2023. For visits occurring on or after 
May 8, 2023, the following medical reimbursements 
were used for identification: “Specified Disease Care 
Fee” (claim code: 113045550, 113045450), 
“Emergency Care Fee” (claim code: 113045850), and 
“Triage Fee” (claim code: 113045350). In addition, 
laboratory tests used to identify fever outpatient visits 
included SARS‑CoV‑2 nucleic acid amplification and 
antigen tests, as well as multiplex nucleic acid or 
antigen tests capable of simultaneously detecting 
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SARS‑CoV‑2, influenza, and/or respiratory syncytial 
virus (RSV). Monthly counts of fever outpatient visits 
were calculated for each clinic. Clinics that did not 
submit data for two or more consecutive months were 
excluded. Patients who visited multiple times on the 
same day were counted once, whereas visits occurring 
on different days were counted separately. 
 
3. Questionnaire Survey 
An anonymous online questionnaire was 
administered to clinic representatives contributing 
data to J‑CHIN between April 10 and 30, 2025. 
Respondents provided information related to the 
period when their COVID‑19 countermeasures were 
at their peak and when the volume of fever patients 
was highest. The questionnaire asked about how fever 
outpatient services were organized, including whether 
they were located separately from general outpatient 
care, how their consultation times were scheduled, 
whether the same physicians handled both services, 
and whether upper limits were placed on the number 
of fever patients accepted. It also inquired about the 
implementation of patient‑attribute–based 
acceptance restrictions (e.g., accepting established 
patients only) and whether patients were required to 
call before visiting. Respondents additionally reported 
the number of weekly sessions for general and fever 
outpatient care, the numbers of full‑time‑equivalent 
(FTE) physicians and nurses, perceived manpower 
shortages and psychological burden (each rated on a 
five‑point Likert scale), the perceived importance of 
their fever services to the community, and the 
presence of another facility offering fever care within 
a 15‑minute drive. 
 

4. Rurality Index for Japan (RIJ) 
The Rurality Index for Japan (RIJ) was calculated for 
each clinic 10). RIJ quantifies rurality based on 
population density, distance to the nearest secondary 
emergency hospital, whether the location is on an 
island, and whether it is designated as a heavy 

snowfall area. Scores range from 1, indicating urban 
areas, to 100, indicating rural areas. 
 
5. Statistical Analysis 
Group‑Based Trajectory Modeling 
Monthly counts of fever outpatients were divided by 
the number of FTE physicians to calculate the 
number of fever patients per physician. Missing 
monthly data were imputed using the previous 
month’s value. Group‑based trajectory modeling 
(GTM) was performed using the time‑series data of 
the number of fever outpatient visits per physician for 
each clinic. GTM is a statistical method that classifies 
individuals or facilities into multiple distinct groups 
(trajectories) based on longitudinal patterns 11). The 
number of groups and the shape of the trajectories 
were determined using the Bayesian Information 
Criterion. The adequacy of group membership 
classification was evaluated using the Average 
Posterior Probability of Assignment, with values of at 
least 0.7 considered acceptable. 
 
Comparison of Clinic Characteristics 
For each trajectory group identified through GTM, 
clinic characteristics obtained from the questionnaire 
survey were compared. Because the sample size was 
small, standardized mean differences (SMDs) were 
used to compare clinic characteristics 12). An SMD of 
0.20 was interpreted as a small difference, 0.50 as a 
moderate difference, and 0.80 as a large difference 13). 
All analyses were conducted using R software (version 
4.4.1). 
 
6. Ethical Considerations 
This study complied with the Declaration of Helsinki 
and the ethical guidelines for medical and biological 
research involving human subjects issued by the 
Ministry of Health, Labour and Welfare. The study 
protocol was approved by the JADECOM Ethics 
Committee (Approval No. 20250326-01). 
Participants were informed in advance, in writing, 
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about anonymity, the protection of personal 
information, and the voluntary nature of their 
participation. 
 
Results 

1. Study Population 
Among the 14 clinics contributing data to the J-CHIN 
database during the study period, three were excluded 
because they did not submit data for two or more 
consecutive months. As a result, 11 clinics were 
included in the trajectory analysis. All 14 clinics 
responded to the questionnaire survey, resulting in a 
100% response rate. 
 
2. Trajectory Analysis 
As shown in Figure 1, clinics were classified into two 
groups based on the trajectory of fever outpatient 
visits per physician: a “low-volume group” consisting 
of eight clinics and a “high-volume group” consisting 

of three clinics. The Average Posterior Probability of 
Assignment (APPA) exceeded 0.7 for both groups, 
indicating adequate classification quality. 
 
3. Clinic Characteristics 
Table 1 summarizes the characteristics of each group. 
Compared with the low‑volume group, clinics in the 
high‑volume group consistently assigned fever 
outpatient care to physicians who were different from 
those responsible for general outpatient services, and 
they examined fever patients concurrently with 
general outpatient visits. In addition, no clinics in the 
high‑volume group operated with patient‑attribute–
based acceptance restrictions, such as limiting fever 
outpatient visits to established patients (i.e., patients 
who had previously visited the clinic). The number of 
FTE physicians was higher in the high‑volume group 
(3.0 ± 1.0) than in the low‑volume group (1.5 ± 0.7; 
SMD = 1.78), and the number of FTE nurses was also 

 
 

 
Figure 1. Trajectory Groups of Fever Outpatient Visits per Physician 
This figure illustrates the results of the group-based trajectory modeling, showing 
two distinct patterns of fever outpatient visits per physician from January 2022 to 
May 2023. Clinics were classified into a low-volume group and a high-volume group 
based on their longitudinal trajectory patterns. The Average Posterior Probability of 
Assignment (APPA) exceeded 0.7 for both groups. 
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Table 1. Comparison of Clinic Characteristics Between Low-Volume and High-Volume Groups 

 
This table presents the characteristics of clinics in the low-volume and high-volume groups, including 
organizational structure, staffing levels, operational practices, and perceived burden and importance 
of fever outpatient services. Standardized mean differences (SMDs) are provided to indicate the 
magnitude of differences between the groups. 
Abbreviation: SMD, Standardized mean difference; SD, Standard deviation; FTE, Full-time-equivalent. 

 
greater in the high‑volume group (3.7 ± 1.2 vs. 2.4 ± 
1.4; SMD = 0.98). Respondents from high‑volume 
clinics reported feeling greater manpower shortages 
and perceived their fever outpatient services as more 
important to their community. There was no 
substantial difference in the Rurality Index for Japan 

between the two groups. 
 
Discussion 

This study identified several organizational 
characteristics that were associated with greater fever 
outpatient patient volume during the COVID-19 
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pandemic. Clinics in the high-volume group 
employed more physicians and nurses, allocated roles 
more clearly by assigning fever outpatient services to 
different physicians from those handling general 
outpatient care, conducted fever consultations 
concurrently with general outpatient services, and 
avoided the implementation of patient‑attribute–
based acceptance restrictions. These clinics also 
expressed a stronger sense of mission regarding the 
importance of their fever outpatient services to their 
community. 
  Clinics that managed a higher number of fever 
outpatients had larger numbers of 
full-time-equivalent physicians and nurses compared 
with those that managed fewer such patients. Prior 
international research has shown that during 
COVID-19 lockdowns, clinics with multiple 
physicians experienced a 45.3% smaller reduction in 
consultations for chronic disease complications and 
maintained a 13.4% higher rate of proactive outreach 
to patients with chronic conditions compared with 
solo practices 14). Furthermore, a systematic review 
comparing solo and group practices reported that 
practices with multiple physicians within a single 
clinic demonstrated superior performance in areas 
such as service capacity and clinical processes 15). 
These findings suggest that, in preparation for future 
large-scale contagious disease outbreaks, the presence 
of multiple physicians within a single clinic may be 
important for ensuring adequate capacity to manage 
patient demand. 
  However, despite having more physicians and 
nurses, clinics in the high‑volume group reported a 
stronger subjective sense of staff shortage than clinics 
in the low‑volume group, representing an apparently 
paradoxical finding. This suggests that, during 
infectious disease surges, clinic burden may arise from 
factors that cannot be addressed by staffing levels 
alone. Operating fever outpatient services during the 
COVID‑19 pandemic required strict infection 
prevention measures in addition to routine clinical 
care, including donning and doffing personal 

protective equipment, managing patient flow and 
physical separation, environmental disinfection, 
patient communication, staff coordination, and 
administrative tasks for patients waiting in isolated 
spaces 7). Moreover, all clinics in the high‑volume 
group conducted fever consultations concurrently 
with general outpatient services, which likely required 
more rigorous infection‑control practices to prevent 
transmission to non‑febrile patients and may have 
amplified perceptions of staff shortage. In addition, 
the study clinics were located in sparsely populated 
rural areas, with a mean Rurality Index of Japan (RIJ) 
score of approximately 73. Compared with clinics in 
the low-volume group, clinics in the high-volume 
group were less likely to have another clinic offering 
fever outpatient services within a 15-minute drive. 
This suggests that limited availability of alternative 
healthcare facilities may have compelled high-volume 
clinics to assume a disproportionate share of 
responsibility for primary care within their 
communities, further increasing structural workload 
and contributing to heightened perceptions of 
insufficient staffing. 
  By contrast, clinics in the low‑volume group had 
a smaller mean number of full‑time equivalent 
physicians (1.5), yet 62.5% of these clinics had 
another facility providing fever outpatient services 
within a 15‑minute drive. This suggests that regional 
coordination among clinics may compensate for 
limited resources at individual clinics. Prior studies in 
chronic disease management have shown that 
inter-clinic collaboration improves care quality 16), 
indicating that a similar approach could be effective 
for fever outpatient services. 
  Role allocation and workflow design also 
appeared to influence clinic capacity. High-volume 
clinics were more likely to assign fever outpatient care 
to physicians different from those responsible for 
general outpatient services and to conduct fever 
consultations concurrently with general outpatient 
care. Compared with the low-volume group, 
physicians in the high-volume group were responsible 
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for fewer general outpatient sessions per physician, 
suggesting that individual workload was relatively 
reduced. This organizational arrangement may have 
enabled dedicated physicians to manage fever 
outpatient services in parallel with general outpatient 
care. A previous study examining emergency 
department care for patients with suspected 
COVID-19 reported that although the acceptance 
rate of emergency requests during the pandemic was 
significantly lower than that in the corresponding 
period of the previous year, operational 
improvements in staff role allocation, patient flow, 
and examination procedures were associated with a 
significant improvement in acceptance rates from 
April to May within the same year 17). These findings 
suggest that clinic capacity to manage fever patients 
may depend not only on human resources but also on 
factors such as the division of roles and the 
organization of clinical workflows, particularly 
through adaptive operational changes during 
pandemic surges. 
  Furthermore, high-volume clinics were less likely 
to restrict acceptance of fever patients and more likely 
to view their fever clinic services as critical to their 
community. A previous study examining the response 
capacity of community health centers during the 
COVID-19 pandemic reported that factors such as 
sufficient human resources, clear role allocation, 
well-established workflows, and the continuous 
cultivation of emergency response skills and 
awareness were essential 18). These findings suggest 
that maintaining adequate clinic capacity to manage 
fever patients may require ongoing efforts to 
strengthen emergency preparedness and situational 
awareness. 
  This study has several limitations. First, the 
number of clinics included in the analysis was small, 
and the study primarily examined clinics located in 
rural, low‑population areas within their respective 
prefectures, which may limit the generalizability of 
the findings. The small sample size also required 
reliance on SMD rather than hypothesis testing, 

preventing definitive conclusions. Second, the 
observed number of fever outpatient visits should not 
be interpreted as a direct measure of clinic capacity. 
Patient volume may have been influenced by local 
demand, regional epidemic intensity, pediatric 
population characteristics, and the availability of 
alternative healthcare facilities, which were not 
captured in this study. Third, unmet healthcare needs 
could not be assessed, as information on patients who 
were advised not to visit, redirected elsewhere, or 
turned away due to informal capacity constraints was 
unavailable. In addition, fever clinics were not limited 
to patients with suspected COVID-19, and visit 
counts therefore represent a heterogeneous 
population. Fourth, although the RIJ 10) was used to 
assess rurality, factors not included in the index, such 
as actual accessibility to clinics, were not evaluated. 
Despite these limitations, the inclusion of clinics from 
various regions across Japan and the use of claims data 
to accurately quantify fever outpatient visits 
strengthen the study’s validity. Additionally, the study 
provides valuable insights by objectively visualizing 
operational differences that had previously been 
based mainly on anecdotal experience. 
 
Conclusion 

This study elucidated the relationship between clinic 
organizational characteristics and fever outpatient 
patient volume during the COVID-19 pandemic. The 
findings indicate that clinic capacity was shaped not 
only by staffing levels but also by workflow design, 
role allocation, and the operational burden associated 
with concurrent fever and general outpatient care. 
Strengthening organizational preparedness and 
clinical workflows, in addition to securing human 
resources, may be essential for sustaining primary 
care services during future infectious disease surges. 
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目的 COVID-19 流行期における診療所の発熱外来の運営体制と患者数の関連性を検討する． 
方法 当法人診療所のレセプトデータを集積したデータベースを用い，集団軌跡分析により 2022 年 1 月～2023 年 5 月の
医師 1 人当たり月間発熱外来患者数の推移パターンを分類し，質問紙調査（2025 年 4 月）で得た診療所特性を群間比較し
た． 
結果 集団軌跡分析の結果，11 診療所は発熱外来患者数の少ない群（8 診療所）と多い群（3 診療所）に分類され，医師
1 人当たり月平均患者数はそれぞれ 22.9±18.2 人，66.2±33.1 人だった．多い群では，医師数（3.0±1.0 人 vs 1.5±0.7
人）が多く，一般外来と別の医師が発熱外来を担当する割合が高く（100% vs 0%），受け入れ制限基準の運用が少なく（0% 
vs 37.5%），自施設の地域にとっての重要性をより強く感じていた（5.0±0.0 vs 4.3±1.2）． 
結論 感染症流行期の診療所の発熱外来対応能力は，人的資源だけでなく，実質的な業務負荷，役割分担，診療や業務の
運用方法にも影響されることが示唆された． 
 
キーワード：COVID-19，発熱外来，診療所，感染症対策，組織運営 
 


