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Abstract

Background Decisions on the frequency of physician encounters for patients with type 2 diabetes mellitus (T2DM)
have significant impacts on both patients'health outcomes and burden on health systems, whereas definitive inter-
vals for physician encounters are still lacking in most clinical guidelines. This study systematically reviewed the existing
evidence evaluating different frequencies of physician encounters among T2DM patients.

Methods Systematic search of studies evaluating different visit frequencies for follow-up care in T2DM patients

was performed in MEDLINE Ovid, Embase Ovid, and Cochrane library from database inception to 25 March 2022.
Studies on the follow-up encounters driven by non- physicians and those on the episodic visits in the acute care set-
tings were excluded in the screening. Citation searching was conducted via Google Scholar on the identified papers
after screening. The risk of bias was assessed using Cochrane RoB2 tool for randomized controlled trials and Newcas-
tle-Ottawa Scale for cohort studies. Findings were summarized narratively.

Results Among 6363 records from the database search and 231 references from the citation search, 12 articles were
eligible for in-depth review. The results showed that for patients who had not achieved cardiometabolic control,
intensifying encounter frequency could enhance medication adherence, shorten the time to achieve the treatment
target, and improve the patients’ quality of life. However, for the patients who had already achieved the treatment
targets, less frequent encounters were equivalent to intensive encounters in maintaining their cardiometabolic
control, and could save considerable healthcare costs without substantially lowering the quality of care and patients’
satisfaction.

Conclusion Existing evidence suggested that the optimal frequency of physician encounters for patients with T2DM
should be individualized, which can be stratified by patients'risk levels based on the cardiometabolic control

to guide the differential scheduling of physician encounters in the follow - up. More research is needed to determine
how to optimize the frequency of physician encounters for this large and heterogeneous population.
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Introduction

Type 2 diabetes mellitus (T2DM) is a highly preva-
lent chronic disease worldwide, which usually leads to
multiple complications over time, such as cardiovascu-
lar diseases [1]. Approximately 462 million individuals
were affected by T2DM in 2017, which corresponded to
6.28% of the world’s population [2]. The global preva-
lence and direct health expenditure related to diabetes is
projected to be 10.2% and 825 billion USD respectively
in 2030 [3, 4]. Physician - patient encounters play impor-
tant roles in the management of T2DM, including track-
ing the effect of medication, giving expert guidance on
self- care, monitoring the patient’s overall health status,
and starting early prevention and treatment for potential
complications [5]. Regular physician - patient encounters
are recommended in the clinical guidelines from major
advisory bodies worldwide to monitor the disease pro-
gression and prevent diabetes complications in T2DM
patients, including the American Diabetes Association
(Standards of Medical Care in Diabetes, 2022) and the
National Institute of Health and Care Excellence (Type
2 diabetes in adults: management, 2015) [6, 7]. Deci-
sions on the frequency of physician - patient encounters
for this large population group have significant impacts
on both patients’ health outcomes and the clinical burden
on the health systems. Worldwide concerns regarding
the increasing clinical burden of T2DM have prompted
healthcare providers and policymakers to rethink the
optimal physician - patient encounter frequency for this
large patient population.

However, few clinical guidelines have yet to provide
definitive recommendations on the appropriate interval
for physician - patient encounters. Only fragmented rec-
ommendations on the monitoring intervals for some key
clinical parameters were given in the existing guidelines,
such as the monitoring for HbAlc [7]. According to the
guideline established by the American Diabetes Associa-
tion [6], follow - up visits for the comprehensive medical
evaluation should occur at least every 3-6 months indi-
vidualized to patients, and then at least annually. How-
ever, it remains unclear how the follow-up interval can
be individualized, and most clinical guidelines worldwide
do not provide specific recommendations on the defined
intervals for physician encounters. This absence of spe-
cific recommendations leaves service providers uncer-
tain about the appropriate encounter interval for patients
with T2DM. The conventional practice in scheduling
physician encounters is usually based upon the physi-
cians’ discretion and influenced by the patient’s prefer-
ence as well as the resource restriction of the local health
systems [8—-10].

Given the considerable number and heterogene-
ity among patients with T2DM, the optimization in the
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demand for physician consultation would significantly
improve the cost - effectiveness of diabetes care from var-
ious stakeholder perspectives. The concept of optimizing
diabetes care through risk stratification among patients
with T2DM has attracted an increasing amount of atten-
tion and evidence support worldwide [11, 12]. Theoreti-
cally, the revisit interval could be individualized based
on the patient’s health status and risk for complications.
Previous studies on different types of diabetes patients
also revealed the necessity of differentiating encounter
frequencies in this population, where equivalence in gly-
cemic control was reported between different follow - up
frequencies among the patients under optimal control
[13], and increased encounter frequency showed benefits
in achieving treatment target for patients with subopti-
mal control in some other studies [14, 15]. However, the
research on the optimization of the physician encounter
frequency for type 2 diabetes patients is still in its infancy
and the existing research evidence on this topic has not
been reviewed. Previous studies on this topic also differed
in terms of patient population, sample size, outcome
measures and other methodological factors, yielding
inconclusive results. A systematic review of the available
evidence on the optimal frequency of physician encoun-
ters for T2DM patients is needed to gather the existing
knowledge to assess the quality of the existing evidence
and provide a comprehensive conclusion, in addition to
identifying the knowledge gaps that require further stud-
ies. Therefore, this study aimed to conduct a systematic
review of existing evidence comparing the quality and
effectiveness of care across different frequencies of physi-
cian - patient encounters among patients with T2DM.

Method

Criteria for considering studies for this review

Types of participants

Studies on adult patients with T2DM, including those
with comorbidities, are included in this review. The stud-
ies involving patients with type 1 diabetes (T1DM) and
gestational diabetes mellitus (GDM) were excluded from
the review.

Types of interventions

Studies comparing different frequencies of physician
encounters were included, with no restriction on the type
of setting (i.e., primary, secondary and tertiary medical
institutes). To avoid missing the potential studies, the
database search included all studies evaluating different
visit frequencies for the patients with T2DM without any
restriction to the service providers. Only the records with
a study design that involved physician - patient encoun-
ters were considered at the screening stage to ensure
comparability. Studies that evaluated the frequency of
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follow - up care provided by nurses, pharmacists, or other
non- physician health practitioners were excluded at
the stage of screening. Studies on the episodic visits to
the health sectors in the acute care settings (e.g., urgent
care or emergency department) were also excluded. Only
RCTs or cohort studies that examined the association
between encounter frequencies and the subsequent out-
comes were eligible for this review. Cross - sectional stud-
ies were excluded due to their inability to establish causal
inferences.

Types of outcome measures

The outcomes of interest included all potential indicators
for evaluating the quality and effectiveness of diabetes
care, including the main clinical parameters reflecting
cardiometabolic control (blood glucose, blood pres-
sure and blood lipids profile), the incidence of diabe-
tes complications or mortality rate as long-term health
outcomes, quality of care, cost-effectiveness, patients’
satisfaction, quality of life, and other outcomes related to
diabetes care.

Search strategy

A systematic search was conducted in the database of
MEDLINE Ovid (1946 to 25 March 2022), Embase Ovid
(1974 to 25 March 2022) and Cochrane Library (searched
up to 25 March 2022). The search strategy was initially
modeled based on the one designed for MEDLINE Ovid,
and subsequently adapted for the other databases. The
search consisted of terms related to T2DM and fol-
low-up frequency, including the subject headings, sub-
headings, and text words used to describe the concept
clusters (e.g., revisit, encounter, monitor, etc). Proxim-
ity operators were used to achieve more specificity and
thus reduce the irrelevant references retrieved [16]. The
full search strategy with the used keywords is provided in
the Supplementary materials (Supplementary method).
In addition, citation searching was conducted to further
identify potential articles that were not found by database
searches. For the key papers identified from MEDLINE
Ovid, Embase Ovid and Cochrane Library, we performed
searches in Google Scholar to collect papers that have
cited these key papers. This review was registered with
PROSPERO (CRD42022360845).

Data collection and analysis

Selection of studies, data extraction, and risk of bias
appraisal

Two reviewers independently screened the extracted
titles and abstracts against the eligibility criteria to
identify the potential studies for full-text review. The
in-depth review was limited to the peer-reviewed
full-text articles in English. Only primary research
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was considered for the full-text review. Letters, con-
ference abstracts, and study protocols were excluded
from the list of studies reviewed. Only randomized con-
trol trials (RCTs) or cohort studies were considered
for the in-depth review. Cross-sectional studies were
excluded from the analysis. Conflicts over study inclu-
sion were resolved by consultation with a third reviewer.
A flow diagram of the number of reports identified and
excluded at each stage was prepared in accordance with
the PRISMA flow diagram [17]. All studies meeting the
criteria for in-depth review were subject to data extrac-
tion and risk of bias appraisal. We extracted the details of
study settings, study design, participants, interventions
and control, follow - up duration, and outcomes of inter-
est, as mentioned above. Risk of bias was assessed using
the Cochrane RoB2 tool for RCT studies [18] and the
Newcastle - Ottawa Scale for cohort studies [19].

Data analysis and presentation

We conducted a descriptive summary of the included
studies regarding the participants, interventions, com-
parators, and the results of the study outcomes. The fea-
sibility of the meta-analysis was considered. Given the
heterogeneity among the studies in terms of the partici-
pants (patients with different statuses of disease control),
intervention (a wide range of visit frequencies), and effi-
cacy endpoints (different outcomes or treatment targets),
a meta-analysis was not feasible, and instead a descrip-
tive approach was taken to comprehensively synthesize
the findings from the literature. Histograms were used to
visualize the characteristics of the included studies and
the main findings.

Although the studies involving TIDM and GDM were
excluded from this review, certain studies that did not
specify the type of diabetes were included to prevent the
loss of valuable information. To test if the decision on the
eligibility of these studies would affect the results, a sen-
sitivity analysis was conducted by further excluding these
studies.

Findings

Extent of the studies identified

Figure 1 illustrates the study flow. A total of 6363 records
were identified from the electronic databases. After
removing 1917 duplicate records, 4421 records were
excluded due to the ineligibility of the study partici-
pants or intervention. Thus, 25 reports were included for
full - text review, among which 17 studies were excluded
due to the reasons listed in Figure 1. Eight eligible articles
were identified from the database search. A total of 231
citations were identified by manual searching in Google
Scholar in the citation searching. Four additional arti-
cles were considered eligible for this review. Finally, 12
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Fig. 1 Study flow diagram for each stage of review

Notes: * two reports were from the same RCT study

articles from 11 studies were included for the in-depth
review (two articles reported the results from the same
RCT study).

Risk of bias assessments

The results of the risk of bias assessment are displayed
in Supplementary Figure 1. For the RCT studies, moder-
ate concerns for bias in the randomization process were
found in the two papers from the EFFIMODI (Efficient
Monitoring of Diabetes) study (Wermeling, 2014; Wer-
meling, 2013) [13, 20], where only the patients without a
preference for monitoring frequency were randomized.
Of 9 cohort studies, 8 were of high quality and presented
a low risk of bias. The longitudinal study performed by
Moradi et al was categorized to be with a high risk of bias
[21], where only binary logistic regression was conducted
without adjustments for potential confounders.

Study characteristics

The characteristics of the reviewed studies are shown
in Table 1 and Figure 2. Large variations in the study
design were found among these studies. Three articles
were from 2 RCTs, and the remaining 9 articles were
from cohort studies. One RCT and one cohort study
were conducted on patients with optimal disease control,
one RCT and three cohort studies reported the results

from the patients with suboptimal disease control, and
the remainder were unspecified. The follow-up period
of the study subjects was less than 2 years in half of the
studies and only two studies had a follow-up period
over 5 years. Only three studies (four articles) evaluated
pre-defined fixed encounter intervals, and the remain-
ing studies investigated the effect of the numbers of
encounters or the mean encounter interval in a time-
frame. Blood glucose control was the major outcome of
interest (included in 11 out of 13 articles). Other out-
comes of interest included blood pressure control, blood
lipid control, patients’ quality of life, quality of care, and
cost - effectiveness.

Impact of frequency of physician encounters on various
outcomes

Table 1 and Figure 3 display the results and the details of
the study design of the included studies.

Main clinical parameters reflecting cardiometabolic control

Blood glucose control Studies have demonstrated
the equivalence in maintaining blood glucose control
between different encounter frequencies among T2DM
patients with optimal control in blood glucose. In RCT
by Wermeling et al (hereinafter referred to as Wermeling,
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Number of articles

Study design

RCT : 3
Cohort study 9

Study participants

Patients with optimal disease control 3
Patients with suboptimal disease control 4
Unspecified 5
Follow-up period*
<2 years 5
2-5 years 5
>5 years 2

Investigated intervention

Pre-defined fixed encounter intervel 3
Number of encounters in a timeframe 6
Mean encounter interval in a timeframe 3

Outcome of interest

Blood glucose control
Blood pressure control
Blood lipid control
Cost-effectiveness
Quality of care

Quality of life

Fig. 2 Characteristics of the included studies in the systematic review

Note: * The longest follow-up period of the subjects in the reviewed study

2014), 93.3% and 92.2% of the patients had Hemoglobin
AIC (HbAlc) staying <7.5% in the 6-monthly and
3-monthly monitoring groups by the end of 18-month
follow - up, respectively (difference: 1.3 %, 95% CI: (- 2.4 %,
5.0%)) [13]. Ukai et al. reported similar results in a cohort
study, in which 94.4% of patients in the monthly fol-
low - up group were able to maintain HbAlc <7.0% after
1-year follow-up, versus 95.5% in the bimonthly (once
every 2 months, similarly hereinafter) group (differ-
ence: 0.6%, 95%CI (-1.8%, 2.9%)) [25]. For the patients
with suboptimal disease control at baseline, two studies
reported the benefits of the intensive encounter frequen-
cies. In a prospective study of 6,040 T2DM patients in
the US (Asao, 2014), the proportion of participants who

achieved the HbAlc target (< 9.5%) after 18 months was
slightly higher for those with a higher revisit frequency
(over 4 times per year) [14]. Similarly, a retrospective
cohort study in the U.S. (Egan, 2012) reported that the
increment of one visit per year was associated with a
significantly greater likelihood of achieving the HbAlc
target of <7% [15]. In other studies where the baseline
status of patients was not specified, most studies also
reported on the benefits of a more intensive encounter
frequency. Morrison et al. in a retrospective cohort of
26,496 T2DM patients found that doubling the times of
encounter interval was associated with a 35% and 17 %
increase in median time to HbAlc target (<7 %) among
the non-insulin-treated and insulin-treated patients,
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Patients with optimal disease control Total: 3
Blood glucose control
Blood pressure control
Blood lipid control
Cost-effectiveness [ ]

Quality of care
Quality of life [N

Patients with suboptimal disease control
Blood glucose control
Blood pressure control
Blood lipid control
Cost-effectiveness
Quality of care
Quality of life [N

Unspecified disease status

Blood glucose control
Blood pressure control
Blood lipid control
Cost-effectiveness
Quality of care

Quality of life

Total: 4
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] Total: 5

Number of studies reporting:

1 Benefits from less frequent encounters

mm No significant difference among varied encounter frequencies®
mm Benefits from intensive encounters
—

Total number of studies

T T T

0 2 4

Number of articles

Fig. 3 Histogram plot showing the findings on outcomes of interest in the included studies (categorized by patients’status of disease control)

Notes: Studies reported no significant difference in the outcome of interest among the patients with varied encounter frequencies

respectively [27]. A retrospective study on newly diag-
nosed T2DM patients found that one additional physi-
cal encounter within a 6-month period could increase
the transition probability from a diabetic state to a
pre-diabetic state by 4.3% and from pre-diabetic to
the non-diabetic state by 3.2% over the follow-up
period [24]. Three studies investigated the outcome of
the HbA1lc level on a continuous scale, where intensive
encounter frequency was found to improve the blood
glucose control for patients with suboptimal control or
unspecified status (Hu, 2012; Zhao, 2022) [23, 29].

Blood pressure control Equivalence in maintaining
blood pressure control was also found in the studies
conducted on patients with optimal disease control. In
the RCT by Wermeling et al, 80.4% of the patients in
the 6-monthly monitoring group were able to maintain
systolic blood pressure (SBP) <145mmHg, and 82.9%
in the 3-monthly monitoring group (difference: 1.3%,
95%CI: (-8.0%, 2.9%)) [13]. In the cohort study con-
ducted by Ukai et al, 74.2% of patients in the monthly
follow-up group were able to maintain SBP<140 &
DBP <90mmHg, versus 73.3% in the bimonthly group

(difference: -0.9%, 95%CI (-5.5%, 3.9%)). Asao et al.
[14] and Moradi et al. [21] also reported the equiva-
lence in blood pressure control among varied encoun-
ter frequencies, although different treatment targets
for blood pressure were used and the patients’ status of
disease control was not specified in these two studies.
Zhao et al. reported statistically significant differences
in the percentage change of blood pressure control from
baseline (p<0.001) between the patients visiting physi-
cians <2 times per year and those>2 times per year, but
the magnitude of the difference was likely too small to be
clinically important [23]. Nonetheless, studies reported
that the intensified encounter frequencies benefited
the patients with suboptimal blood pressure control at
baseline. Turchin et al. found that each increment of 1
month in the encounter interval was associated with a
lower chance of achieving blood pressure normaliza-
tion (target: <130/85mmHg, hazard ratio: 0.764 (0.755,
0.774)) [28], and Morrison et al. reported that doubling
the time of encounter interval was associated with 87 %
increase in median time to reach blood pressure tar-
get (<130/85mmHg) in a retrospective cohort study on
26,496 patients treated by primary care physicians.
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Blood lipid control Patients with stable disease control
at baseline had comparable maintenance in blood lipid
control regardless of follow-up with intensive or with
less - frequent encounters (Wermeling, 2014; Ukai, 2019)
[13, 25]. Alternatively, the benefits of intensifying the
encounter frequency were observed among patients with
suboptimal cardiometabolic control at baseline (Morri-
son, 2011), where doubling the times of encounter inter-
val was related to a 27 % increase in the median time to
the low - density lipoprotein (LDL) target of <100mg/dl
(p<0.0001) [27]. For the studies that did not specify the
disease control status of the study subjects, two stud-
ies reported the benefits of intensive encounters (Zhao,
2022; Asao, 2014) [14, 23], whereas another two stud-
ies found no significant difference in blood lipid control
among varied encounter frequencies (Moradi, 2017) [21].

Overall cardiometabolic control The overall cardio-
metabolic control that encompasses the control of blood
glucose, blood pressure and blood lipid was also exam-
ined in two studies conducted on the patients with sta-
ble disease control. In the RCT by Wermeling et al, lit-
tle difference was found in the proportion of patients
maintaining overall cardiometabolic control between the
6-monthly and 3-monthly monitoring groups: 69.8%
versus 69.5% (target: HbAlc<7.5%, SBP <145mmHg,
and total cholesterol<5.2mmol/L) [13]. In the cohort
study conducted by Ukai et al., the proportion of patients
maintaining overall cardiometabolic control was 56.9%
in the bimonthly monitoring group and 58.6% in the
monthly monitoring group (target: HbA1c<7.0%,
BP<140/90mmHg, LDL<140mg/dL, high-density
lipoprotein >34mg/dL, and triglycerides <300mg/dL)
[25].

Cost - effectiveness

In the RCT by Wermeling et al, the cost- minimization
analysis found that the total costs incurred for patients
that were monitored every 6 months was 387 euros less
than those monitored in 3-month intervals during the
study period (18 months), and the indirect cost was
reduced by 453 euros [13]. In the cohort study by Ukai
et al, the bimonthly follow - up was found to be cost - sav-
ing in terms of the annual medical costs for diabetes
care compared with the monthly follow-up (difference:
-6500.17, 95%CIL: (-8253.53, -4746.80), unit: Japanese
Yen (JPY)) [25].

Other outcomes of interest

With regard to quality of care, Asao et al. found that the
proportion of patients receiving annual assessments of
HbA1c, LDL, foot examinations, influenza immunization,
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and aspirin used (advised or documented) was slightly
higher among the patients with higher revisit frequency
in a prospective cohort study. However, the magnitude of
the reported odds ratio was small (close to 1), suggesting
that the absolute difference should be minimal [14]. Simi-
larly, among the patients with stable diseaseStandards
of Medical Care in Diabetes-2022 control, Wermeling
et al found that the patients’ satisfaction with 3 - monthly
monitoring was slightly higher than that with 6 - monthly
monitoring but the satisfaction with 6 - monthly monitor-
ing was still rather high (93.5% and 88.5%, respectively,
p<0.001) [20]. The intensive encounter frequency was
found to improve patient’s quality of life (QOL, measured
by a QOL scale for DM containing items from domains
of Diseases, Physiology, Society, Psychology and sat-
isfaction) in a RCT conducted on 155 T2DM patients
with suboptimal disease control (Hu, 2012) [22]. Alter-
natively, there were no differences in QOL (measured
by QOL scales of SF-36 and EQ-5D) between different
monitoring frequencies among the patients with stable
disease control (Wermeling, 2014) [13]. Additionally, the
frequent encounters with primary care providers were
also found to significantly increase non-insulin diabetes
medication adherence among newly diagnosed T2DM
patients with poor adherence at baseline (OR: 1.12, 95%
CI (1.10, 1.15)) (Dobbins, 2019) [26].

Sensitivity analysis

In the sensitivity analysis, two studies (Morrison 2011
and Turchin 2010) were excluded due to lack of speci-
fication regarding the type of diabetes in the articles
[27, 28]. Both studies focused on patients with subop-
timal control, and thus the exclusion of these two stud-
ies would not affect the conclusion for the patients with
optimal control (Supplementary Figure 2). The synthesis
of the remaining two studies (Hu, 2012; Dobbins, 2019)
in the same category yielded consistent conclusion with
the primary analysis, suggesting benefits for intensify-
ing follow-up frequency for patients with suboptimal
control. Hu’s RCT revealed that intensive follow -up fre-
quency is significantly associated with improved HbAlc
control and better quality of life (p<0.05) [22]; Dobbins’
cohort study showed a significant association between
more frequent encounters with better medication adher-
ence (adjusted OR: 1.12 [1.10, 1.15]), and an insignificant
but directional association with improved HbA1lc control
(OR: 1.06 [1.00, 1.12]) [26].

Discussion

Summary of the main results

Despite the great heterogeneity in the settings and meth-
odology, findings from the included studies in our review
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were informative. First, intensifying the frequency of phy-
sician encounters was proved to significantly enhance the
patients’ medication adherence, shorten the time to nor-
malization of cardiometabolic risk factors, and improve
patients’ QOL during their suboptimal control period.
Second, the less - frequent follow - up and the intensive fre-
quencies of physician encounters were found to be equiva-
lent in maintaining cardiometabolic control among the
patients who have already achieved the treatment target.
Additionally, reducing encounter frequency would not
substantially impair the quality of care and patients’ satis-
faction, and the cost - saving was estimated to be consider-
able for patients with optimal cardiometabolic control.

Discussion on main findings

Intensifying the frequency of physician encounters was
found to benefit the T2DM patients during their sub-
optimal control period in multiple aspects. Physician
encounters play an important role in the oversight of
patients’ disease progression, timely medication intensifi-
cation, and informing patients about their problems [24].
Thus, more frequent encounters would improve patients’
treatment strategy and adherence, thereby shortening
the time to treatment target and improving the patient’s
QOL. Although the benefits of increasing encounter fre-
quency were established among the T2DM patients dur-
ing the suboptimal control period, the optimal interval
for the encounter schedule remained unclear. Increasing
the frequency of physician encounters would increase the
demand for healthcare resources and burden on health-
care systems, especially for health systems with resource
restrictions. Hence, it is crucial to investigate the optimal
interval for intensive follow - up to achieve the trade - off
between improving health outcomes and minimizing
medical costs for patients with suboptimal disease con-
trol. Among the four studies on patients with suboptimal
disease control in our review, only one study compared
the effectiveness of the pre-defined fixed follow-up
intervals, where the interval of intensive follow - up was 1
month. Nonetheless, whether the monthly follow - up can
be generalized to the population level or is feasible in dif-
ferent contexts remains unknown. Future studies on the
optimal follow - up interval for this subgroup of patients
are needed. Furthermore, the affordability of health ser-
vices is another critical factor in ensuring access and
continuity of care for T2DM patients who need life -long
follow -up, especially for those in lower-income pop-
ulations [30, 31]. Financial support for additional
out-of - pocket expenses, such as insurance coverage
[32] or targeted subsidies [33], is necessary to facilitate
the intensification of physician encounter frequency for
patients with suboptimal control without burdening soci-
oeconomically disadvantaged populations.
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Existing evidence also suggested that encounter fre-
quency could be reduced without compromising the
intermediate health outcomes in cardiometabolic control
among patients who have already achieved their treat-
ment targets. Given the increasing burden on the health
care systems, extending the follow - up interval of chronic
patients has been suggested as one of the important
means to improve the public’s access to health care [8].
An intervention program in the U.S. primary care set-
tings investigated the feasibility of this idea, in which the
proportion of the patients scheduled for > 6 months had
doubled in 2 years after the intervention, and the propor-
tion of chronic patients achieving treatment targets also
increased during the same time [34]. According to the
Centers for Disease Control and Prevention in the U.S.,
patients with diabetes are encouraged to visit the doctor
every 3 months if they have trouble meeting the treat-
ment goals, and this interval is suggested to be extended
to 6 months when the patients have achieved their treat-
ment targets [35]. More scientific evidence is needed on
the optimal extension in the encounter intervals for the
patients with stable disease control, which is still contro-
versial among the studies in this review. The inconsist-
ency in the investigated follow-up intervals across the
studies might be due to the differences in the medical
settings (eg. primary care, specialized follow -up care in
diabetes clinics/centers or outpatient follow-up in the
hospitals), as well as the restriction in health resource
and policy in different countries, which implied that con-
text - specific studies are needed to find the optimized
follow - up interval in individual healthcare systems.

Another major concern for extending the interval of the
doctor consultation for patients with T2DM is whether
the less - frequent encounters would impair the quality of
diabetes care. The results of Asao’s study showed that less
frequent encounters with doctors would not substantially
impair the quality of diabetes care in terms of the neces-
sary monitoring activities, at least for stable patients who
do not need intensive monitoring [14]. Additionally, in
the changing landscape of healthcare systems, the task
delegation from physicians to non- physicians has been
gaining popularity in diabetes care in recent years [36],
and so has the development of technology for self - moni-
toring and point - of - care monitoring (e.g., HbAlc test-
ing) [37, 38], which could also enable the extension of the
physician encounter interval without compromising the
quality of follow - up care in the near future. Additionally,
considerable cost - saving for the less - frequent follow - up
was reported in the studies on patients with stable dis-
ease control, especially for the indirect medical costs [13].
However, evidence on the cost - effectiveness of intensify-
ing encounter frequency among patients during subop-
timal control is still lacking. Given the small magnitude
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of the reported improvement in clinical performance,
knowledge of the incremental cost - effectiveness of phy-
sician - encounter frequency is necessary to inform the
decision - making in clinical practice and policymaking.

Limitation in existing evidence and knowledge gaps

for further studies

First, most studies were limited to small sample sizes,
and some of the studies were restricted to the samples
from a single center, which hampered the generaliz-
ability of the findings in these studies. Consequently,
our review presents a valuable contribution by syn-
thesizing evidence from various health systems, ena-
bling a comprehensive understanding on the topic
with enhanced generalizability. Second, only inter-
mediate outcomes over a short follow-up period
were investigated in most studies; evaluation of the
long - term health outcomes, such as the incidence
of cardiovascular diseases or other complications, is
lacking in the current literature. So as the evidence
on the cost - effectiveness, especially for patients with
suboptimal disease control who may need to inten-
sify the frequency of physician encounters. Third,
systematic risk stratification is lacking in the exist-
ing studies of the optimal follow-up frequency, and
the variance in the treatment targets in the studies
makes it difficult to synthesize the existing evidence
to generate recommendations for clinical practice.
Additionally, to ensure comparability, only the studies
on the follow-up visits involving physician encoun-
ters were included in our study. Given the transition
to multi - discipline diabetes care models in the cur-
rent climate, the optimal frequency of follow - up visits
provided by other health professionals (if applicable in
the specific health system) is also worth examining in
the future. These issues need to be addressed in future
studies to generate high - quality evidence to inform
the optimization of physician encounters for such a
large and highly heterogeneous population.

Conclusion

Decisions on the frequency of physician-patient
encounters among patients with T2DM have signifi-
cant impacts on both patients’ health outcomes and
the clinical burden on the health systems, whereas
definitive intervals for physician-patient encoun-
ters are still lacking in most clinical guidelines. The
findings of this systematic review suggested that the
frequency of physician encounters could be individu-
alized based on patients’ cardiometabolic control sta-
tus. Specifically, physician encounter frequency could
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be reduced for patients with optimal cardiometabolic
control without compromising the short-term health
outcomes and quality of care; intensifying encounter
frequency would benefit the patients with sub - opti-
mal control, aiding in achieving treatment targets and
improving quality of life. The findings of our reviews
can help to inform not only clinical practice regard-
ing the individualized care for diabetes patients, but
also further research endeavors, particularly in the
evaluation of the long-term health outcomes and the
risk - based follow - up interval.

Abbreviations

Pct. Percentage

HbAlc  Hemoglobin A1C

SBP Systolic blood pressure
DBP Diastolic blood pressure
LDL Low-density lipoprotein
HDL High-density lipoprotein
TC Total cholesterol

TG Triglycerides

QoL Quality of life

DMQLS QoL Scale for Diabetes Mellitus

SF-36 36-Item Short Form Survey (SF-36) for quality - of - life measures

EQ-5D  An instrument which evaluates the generic quality of life devel-
oped in Europe

JPY Japanese Yen

diff Difference

HR Hazard ratio

TIDM Type 1 diabetes

GDM Gestational diabetes mellitus
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