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BACKGROUND: The gap between treatment guidelines
and clinical practice in prediabetes management has been
identified in previous studies. The knowledge related to
addressing lifestyle change during office visits in clinical
practice to manage prediabetes is limited.

OBJECTIVE: To describe patterns of lifestyle manage-
ment addressed during office-based visits involving pa-
tients with prediabetes and identify factors associated
with addressing lifestyle management during physician
office visits in the USA.

DESIGN: Cross-sectional study

PARTICIPANTS: US National Ambulatory Medical Care
Survey (NAMCS) data from 2013 to 2015 were combined
to identify office-based visits involving patients with
prediabetes.

MAIN MEASURES: The major outcome is lifestyle man-
agement including diet/nutrition, exercise, and/or
weight reduction. Patient and physician characteristics
were collected for analysis. The prevalence and patterns
of addressing lifestyle management during visits were es-
timated and described. Multivariate logistic regression
model identified significant factors associated with life-
style management. The patient visit weight was applied
to all analyses to achieve nationally representative
estimates.

KEY RESULTS: Among 4039 office-based visits involving
patients with prediabetes between 2013 and 2015, 22.8%
indicated lifestyle management was addressed during the
visits. Diet/nutrition, exercise, and weight reduction
accounted for 86.1%, 62.6%, and 34.1% of the visits with
lifestyle management addressed, respectively. Lifestyle
management was more likely to be addressed during the
visits involving patients with hyperlipidemia (OR=1.74,
95% CI 1.24-2.46) and obesity (OR=4.03, 95% CI 2.91-
5.56), seeing primary physicians (vs. other specialties,
OR=1.46, 95% CI 1.03-2.08), and living in the southern
region (vs. northeast, OR = 1.96, 95% CI 1.20-3.19).
CONCLUSIONS: The prevalence of addressing lifestyle
management during office visits involving patients with
prediabetes remained low in the USA. Patients’ clinical
characteristics, geographic region, and physician’s spe-
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cialty were associated with addressing lifestyle manage-
ment during the visits.
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INTRODUCTION

People with prediabetes are at high risk to develop type 2
diabetes."” ? In the USA, 33.9% of adults (84.1 million) had
prediabetes in 2015.° The American Diabetes Association
(ADA) clinical guidelines recommend lifestyle change as a
primary intervention to prevent or delay the progression to
type 2 diabetes.* ® Evidence demonstrates that lifestyle mod-
ification, including diet, exercise, and weight reduction, is
effective in lowering the risk for type 2 diabetes.” ® Moreover,
a combination of diet and exercise has been shown to be more
effective than either alone to reduce diabetes incidence.’

The knowledge related to lifestyle management educa-
tion delivered during office visits in clinical practice to
manage prediabetes as recommended by guidelines is
limited. Besides focusing on the effectiveness of lifestyle
management in randomized controlled trials, few studies
examine the prevalence and patterns of the use of lifestyle
management in patients with prediabetes in clinical prac-
tice.! ' A gap between treatment guidelines and clinical
practice has been demonstrated through several studies
assessing metformin use patterns in various populations
with prediabetes where the prevalence of metformin use
for prediabetes remains low in US population (1-8%)'* '
despite being recommended by the ADA guidelines.® En-
gaging patients in lifestyle change has been a challenge in
prediabetes management. Physician advice plays an im-
portant role in influencing patient motivation for behavior
change and improving patient adherence to lifestyle
changes.'® ' 15 Understanding the patterns of lifestyle
management delivery in prediabetes can help identify the
gap between guidelines and clinical practice and provide
implications to develop and tailor effective intervention
programs to improve health outcomes.


http://dx.doi.org/10.1007/s11606-018-4724-z
http://crossmark.crossref.org/dialog/?doi=10.1007/s11606-018-4724-z&domain=pdf
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The National Ambulatory Medical Care Survey (NAMCS)
data from 2013 to 2015 was analyzed in this study to examine
the lifestyle management addressed during office visits involv-
ing patients with prediabetes in the USA as reported by health
care providers. The objectives of this study were (1) to de-
scribe patterns of addressing lifestyle management during
office visits and (2) to identify demographic and clinical
characteristics associated with addressing lifestyle manage-
ment during office visits. The study was approved by the
Institutional Review Board of Presbyterian College.

METHODS
Data Source

NAMCS is a national two-stage sample survey of visits to
non-federally employed, office-based physicians in the USA.
The physicians are selected in the first stage, and a reporting
week is randomly assigned to physicians in the second stage to
report all visits during the week.'® The national survey is
conducted and administered annually by the National Center
for Health Statistics (NCHS) in the Centers for Disease Con-
trol and Prevention (CDC). The sample visits collect patient
demographics, reasons and diagnoses for the visits, sources of
payments, services provided (lab tests, procedures, examina-
tions, treatments, health educations, etc.), comorbidities, and
medications prescribed. In addition, the survey collects pro-
viders’ and practice sites’ information. Weights are assigned to
the sample visits to obtain national estimates.

Selection of Prediabetes-Related Visits

The combined 3 years of NAMCS data (2013-2015) yielded
samples of the office visits associated with prediabetes. The
study sample consisted of visits involving prediabetes patients
as identified by using most recent A1C (5.7-6.4%), fasting
blood glucose (100—125 mg/dL), or ICD-9-CM diagnosis codes
(790.21, 790.22, or 790.29) to reflect impaired fasting glucose,
impaired glucose tolerance, or other abnormal glucose levels.
However, from 2015, the lab test results were removed from the
NAMCS data due to low response rate. Consequently, the
eligible visits in 2015 were identified by using ICD-9 diagnosis
codes only. NAMCS measured comorbid chronic conditions
including diabetes by asking, “Regardless of the diagnoses
written above, does the patient now have (disease)?” The
providers used a checkbox to report nearly 20 chronic condi-
tions in NAMCS. Patients with concurrent diagnosis codes for
diabetes (250) or reporting pregnancy or diabetes as a comorbid
chronic condition were excluded.

Demographic and Clinical Characteristics

The following demographic measurements were included in
the analysis: age, sex, ethnicity (non-Hispanic White, non-
Hispanic Black, Hispanic, and other), and primary source of
payment for the visit (private insurance, Medicare/Medicaid,

and other). The clinical characteristics include diabetes-related
comorbidities (hypertension, hyperlipidemia, and obesity) and
a total number of chronic conditions reported directly as a
category within the data set. In addition, physician specialty
(primary care or not) and office location (metropolitan statis-
tical area or not) were included in the analysis.

Outcome Measures

NAMCS measured health education/counseling provided at
the visits as well as orders or referrals for education/counseling
for various conditions. No further details were provided to
differentiate or define the services provided, ordered, and
referred. Thus, the major outcome in this study was defined
as addressing lifestyle management during office visits. For
prediabetes, three variables, including diet/nutrition, exercise,
and/or weight reduction, were available to reflect the type of
lifestyle management. This study defines that lifestyle man-
agement was addressed if at least one of the three above health
educations was mentioned during the visits involving patients
with prediabetes. A secondary outcome reviewed metformin
prescribing at the visits as identified by using the Multum
classification of therapeutic classes developed by the Lexicon
Plus database.

Sensitivity Analysis

Considering underrepresented sample visits from 2015 as a
result of the use of ICD-9 codes only, the characteristics of the
study samples from 2013 to 2014 vs. 2015 were compared.
The prevalence of lifestyle management was compared be-
tween the samples from 2013 to 2014 and from 2015.

Data Analysis

The prevalence and patterns of addressing lifestyle manage-
ment during the visits involving patients with prediabetes were
described by relative frequencies. Chi-square tests compared
the demographic and clinical characteristics between those
visits with lifestyle management and not. Logistic regression
identified significant factors associated with addressing life-
style management during the office visits. The statistical sig-
nificance was defined at p < 0.05. The patient visit weight was
applied to all analyses to achieve nationally representative
estimates.

RESULTS

From 2013 to 2015, an estimated 4039 office-based visits
involving patients with prediabetes were identified,
representing estimated 97 million prediabetes office-based
visits in the USA (Fig. 1). Of those, 91.6% were identified
by lab tests (A1C or fasting glucose levels). In the study
sample, the lifestyle management (diet/nutrition, exercise, or
weight reduction) was addressed at 22.8% of the total visits
with people having prediabetes, representing 22.6 million



1414 Wu et al.: Lifestyle Management in Patients with Prediabetes JGIM

Total visits, NAMCS 2013-2015
(n=128,915)

Visits related to prediabetes identified by
ICD-9 codes, A1C, or fasting glucose level
(n=5,996)

Excluded:

Age < 18 (n=70)
Diabetes (n=1,734)
Pregnancy (n=135)

Final sample for analysis
(n=4,039, weighted n = 97,090,285, 2013: 41.2%,
2014: 47.4%, 2015: 11.4%)

Identified by lab test only (n=3,463, 85.7%), ICD-9
codes only (8.4%), and both (5.9%)

Addressing lifestyle
management during
prediabetes visits prediabetes visits
(n=814, weighted % = (n=3,325, weighted % =
22.8%) 77.2%)

Not addressing lifestyle
management during

Figure 1 Analysis sample.

visits in the USA from 2013 to 2015. Diet/nutrition, exercise,
and weight reduction were addressed at 86.1%, 62.1%, and
34.1% of those visits reporting lifestyle management, respec-
tively (Fig. 2a). Figure 2b shows that 38% of the visits ad-
dressing lifestyle management involved only one of the above
three education services. In addition, 40.6% and 21.4% of the
visits involved two or all three education services,
respectively.

Table 1 presents the characteristics of the office-based visits
involving patients with prediabetes. The visits addressing
lifestyle management (vs. not) were more likely to involve
primary care physicians (80% vs. 71.5%) and patients who
were younger than 65 years (59.2% vs. 50.8%), obese (51.1%
vs. 30.6%), non-Hispanic Black (16.2% vs. 9.3%), from the
southern region (42.7% vs. 28.1%), or with comorbid hyper-
lipidemia (56.9% vs. 46.2%). The proportions of metformin
prescribing during the visits were similar between the lifestyle
management group and not (3.1% vs. 2.0%).

In the logistic regression model (Table 2), ethnicity, sex,
health insurance, and location of physician office did not
influence the likelihood of addressing lifestyle management
during the visits. However, the visits involving patients with
comorbid hyperlipidemia and obesity were 74% and four

times more likely to address lifestyle management than those
not, respectively. The likelihood of addressing lifestyle man-
agement were 46% higher in patients seeing a primary care
physician as compared to a specialist and 96% higher if living
in the southern region compared to the northeast.

Appendix 1 in ESM 1 displays the results from sensitivity
analysis. Nearly 11.4% of the visits were from 2015 sample.
Except distribution of ethnicity and hyperlipidemia, similar
characteristics were found between the samples from 2013 to
2014 and from 2015. The prevalence of addressing lifestyle
management based on the 2013-2014 study sample was
21.3%, which is 1.5% lower than the result based on the
2013-2015 sample.

DISCUSSION

Using nationally representative data from NAMCS (2013—
2015), we found that the prevalence of addressing lifestyle
management during office-based visits involving US adults
with prediabetes remains lower than 25% in US adults. Initi-
ating lifestyle modification is the primary intervention to
prevent the occurrence of diabetes and is recommended by
guidelines with level A evidence, along with metformin treat-
ment, to prevent type 2 diabetes.® This study identified a gap in
translating the clinical evidence supporting lifestyle manage-
ment to prevent or delay progression to diabetes into real-
world practice.

The low prevalence of addressing lifestyle management
during office-based visits raises the need to improve disease
management in patients with prediabetes. Health care pro-
viders are the primary source for the patients to manage the
disease. Nearly 60% of diabetes patients learned diabetes care
from health care professionals, and the remaining 40% learned
from the combination of health professionals and other
sources (e.g., Internet or group classes).'”

In this study, although the study sample was not selected by
the inclusion criteria for metformin use, only 2.5% of the
patients were prescribed metformin during the visits related
to prediabetes. The proportions of the visits with metformin
prescribed were similar between those providing lifestyle
management (3.1%) and not (2.0%). It is worth noting that
the low prevalence of medication use to treat prediabetes was
also observed in other recent studies. For example, the prev-
alence of metformin use to prevent type 2 diabetes remained
low, ranging from 0.7 to 7.4% in various populations with
prediabetes.''* More efforts are needed to reduce the gap
between the guideline recommendations and what is imple-
mented in practice in prediabetes management.

The results from the regression model suggested that life-
style management was more likely to be addressed during the
visits involving patients with hyperlipidemia, hypertension, or
obesity. However, it is not clear whether the lifestyle manage-
ment addressed during the visits specifically targeted the co-
morbidities or prediabetes. Prediabetes patients with comorbid



JGIM Wu et al.: Lifestyle Management in Patients with Prediabetes 1415

100

90 - 86.1

80

70

62.6

60 -

50

Weighted %

40

34.1

20

Diet/nutrition Exercise Weight reduction

@ Diet/nutrition only
m Exercise only
@ Weight reduction only

O Diet/nutrition + Exercise

& Diet/nutrition + weight reduction

B Exercise + weight reduction

O Diet/nutrition + Exercise +weight
reduction

N e

33.4

Figure 2 Patterns of addressing lifestyle management during visits involving patients with prediabetes, NAMCS 2013-2015 (n =814, weighted
n=22,166,419). a Overall distribution of lifestyle management. b Combination of individual lifestyle management service.
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Table 1 Characteristics of Visits Involving Patients with Prediabetes by Lifestyle Management, NAMCS 2013-2015 (n =4039, Weighted n =

97,090,285)
Variable Lifestyle management (n =814, No lifestyle management (n = 3325, )
weighted n=22,166,419) weighted n=74,923,685)
n (weighted %) n (weighted %)
Age (years) 0.04
18-44 112 (18.5) 385 (11.7)
45-64 371 (40.6) 1268 (39.1)
>65 331 (40.8) 1572 (49.2)
BMI <0.001
Underweight 140 (14.8) 770 (23.2)
Normal 103 (11.7) 568 (18.8)
Overweight 197 (22.4) 834 (27.4)
Obesity 374 (51.1) 1053 (30.6)
Ethnicity 0.03
White, non-Hispanic 609 (63.4) 2579 (73.0)
Black, non-Hispanic 78 (16.2) 238 (9.3)
Hispanic 77 (14.7) 238 (11.3)
Other 50 (5.6) 170 (6.5)
Sex
Female 436 (56.8) 1720 (52.4) 0.21
Primary payer 0.29
Private 406 (47.0) 1351 (43.3)
Medicare/Medicaid 337 (43.4) 1587 (49.0)
Uninsured/other 71 (9.6) 287 (7.7)
Comorbidity
Hyperlipidemia 442 (56.9) 1357 (46.2) 0.002
Hypertension 499 (60.3) 1730 (55.4) 0.26
Total number of chronic conditions 0.06
0 78 (10.2) 472 (13.9)
1 173 23.4) 784 (25.9)
2 233 (29.0) 902 (29.0)
>3 330 (41.0) 1067 (31.5)
Metformin prescribed 29 3.1) 73 (2.0) 0.13
Physician characteristics
Primary care 578 (80.0) 2045 (71.5) 0.008
Metropolitan area* 739 (94.7) 2845 (91.9) 0.07
Region® 0.003
Northeast 114 (16.7) 457 (21.2)
Midwest 247 (16.0) 1012 (21.2)
South 249 (42.7) 848 (28.1)
West 204 (24.8) 908 (29.6)

BMI body mass index, NAMCS National Ambulatory Medical Care Survey

*Based on physician location by metropolitan statistical area

F#Based on location where majority of visits records were sampled

hypertension, abnormal lipid profile, and obesity have a higher
risk of developing type 2 diabetes and cardiovascular dis-
eases.”” '® 1Y Lifestyle management has favorable effects to
prevent the onset of both diabetes and cardiovascular diseases.
Due to the high prevalence of hypertension, hyperlipidemia,
and obesity in patients with prediabetes, the treatment guide-
lines suggest managing the comorbidities.”” ?' This study
suggested that physicians tended to deliver prediabetes man-
agement to higher-risk populations. On the other hand, it also
showed that patients with obesity, hypertension, and hyperlip-
idemia were involved in 30.6%, 55.4%, and 46.2% of the
prediabetes visits, respectively, without lifestyle management
provided (Table 1). The results suggested that many prediabe-
tes patients with diabetes-related comorbidities did not receive
adequate disease management during office visits.

This study indicated that 80% of the visits addressing
lifestyle management occurred at primary care sites and pri-
mary care physicians were 46% more likely to do so than other
specialties. Primary care is the major source for the patients to
learn disease self-management. The Standards of Medical

Care in Diabetes calls for all providers to use a patient-
centered approach to optimize diabetes management and im-
prove health outcomes.*” The chronic care model in the pri-
mary care settings integrates health system, self-management
support, decision support, delivery system design, clinical
information system, and community resources and policies
into a well-rounded and effective framework to improve the
quality of diabetes care.”> However, more evidence is needed
to determine how to better implement efficacious lifestyle
interventions into diabetes prevention in primary care in real-
world settings using the chronic care model.

Although this study did not find disparities of lifestyle
management in demographics, such as gender, race, and loca-
tion of the physician offices, the geographic variation among
the office visits involving patients with prediabetes showed
that lifestyle management was more likely to be addressed in
the southern region than other regions. The southern region
accounted for more than 40% of visits with lifestyle manage-
ment. Moreover, visits in the south were almost two times
more likely to address lifestyle management than those in the
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Table 2 Factors Associated with Addressing Lifestyle Management
During Visits Involving Patients with Prediabetes, NAMCS 2013-
2015 (n=4039, Weighted n=97,090,285)

Independent variable Odds ratio of lifestyle D
management (95%

confidence interval)

Age (years)

18-44 1.00

45-64 0.66 (0.40, 1.09) 0.10

>65 0.56 (0.33, 0.94) 0.03
Race

White, non-Hispanic 1.00

Black, non-Hispanic 1.26 (0.72, 2.19) 0.42

Hispanic 1.25 (0.69, 2.25) 0.46

Other 1.13 (0.87, 1.47) 0.46
Sex

Male (vs. female) 0.87 (0.67, 1.13) 0.29
Primary payer

Private insurance 1.00

Medicare/Medicaid 0.89 (0.64, 1.23) 0.47

Uninsured/other 1.04 (0.68, 1.61) 0.85
Comorbidity

Hyperlipidemia (vs. no) 1.74 (1.24, 2.44) 0.001

Hypertension (vs. no) 1.36 (1.00, 1.86) 0.05

Obesity (vs. no) 4.03 (2.91, 5.56) <0.001
Number of chronic conditions

0 1.00

1 0.75 (0.46, 1.23) 0.24

2 0.63 (0.37, 1.07) 0.08

>3 0.65 (0.36, 1.18) 0.15
Physician characteristics

Primary care (vs. no) 1.46 (1.03, 2.08) 0.03

Metropolitan area* (vs. no) 0.66 (0.39, 1.11) 0.10
Region'

Northeast 1.00

Midwest 1.10 (0.69, 1.77) 0.75

South 1.96 (1.20, 3.19) 0.007

West 1.03 (0.62, 1.72) 0.88

NAMCS National Ambulatory Medical Care Survey
*Based on physician location by metropolitan statistical area
7Based on location where majority of visits records were sampled

northeast. The relatively higher prevalence of diabetes in the
Southern United States might contribute to the highest propor-
tion of lifestyle management during prediabetes visits. Twelve
of 16 southern states had prevalence rates of prediabetes above
the national average of 9.7% in 2015. However, the prediabe-
tes prevalence in most states in other regions was lower than
9.7%.** The higher diabetes prevalence in this region might
make providers more likely to address lifestyle management to
those at high risk of developing diabetes compared to other
regions where these risks are less frequent.

Several limitations should be considered when interpreting
the results from NAMCS data. First, the study sample in the
analysis represents the event-level health care utilization in-
volving patients with prediabetes. The results in this study
may not reflect the accurate characteristics of the population
with prediabetes and how individual patients receive the life-
style management to prevent diabetes since identification of
data for inclusion is dependent on documentation from patient
encounters as opposed to being dependent on patient-specific
data. Thus, the prevalence of lifestyle management in our
study cannot be translated to population-based prevalence.
The lack of details provided in the database to distinguish or
describe the services provided, ordered, and referred at the

visits does not allow for the type or extent of the intervention
to be determined. Moreover, many patients had diabetes-
related comorbidities resulting in the possibility that the life-
style management could have been targeted towards the man-
agement of the comorbid conditions instead of prediabetes. An
assumption of lifestyle management for prediabetes was made
in the study. Second, the events were reported by practitioners
who participated in the survey voluntary. The variation of the
visit frequency based on patient- and practitioner-specific
factors might influence the representativeness of the study
sample and results. For example, patients with a greater num-
ber of chronic conditions or severe diseases are more likely to
visit their doctors frequently, which could overrepresent the
study sample or, alternatively, underrepresent the sample if
lifestyle interventions were provided at previous visits but not
readdressed and captured during the survey period. The event-
level NAMCS data with a cross-sectional design only reflects
a snapshot of health education provided at the visits and did
not capture separate visits with the same patients during the
assigned reporting week. Visits could have focused on more
acute or severe conditions without need for lifestyle manage-
ment over the management of prediabetes but would have,
nonetheless, been represented in the study sample. Addition-
ally, providers might have discussed the lifestyle modification
but failed to mention it in their documentation. Recall bias and
reporting bias should be considered when interpreting the
results. Finally, in 2015, the lab test results were removed
from the NAMCS data due to low response rate. The visits
with people having prediabetes in 2015 were identified by
using ICD-9 diagnosis codes only. The visits included in the
analysis sample from 2015 data might underrepresent the
visits involving patients with prediabetes in 2015. The sensi-
tivity analysis indicated a higher proportion of patients with
hyperlipidemia in the group receiving lifestyle management
education which could be attributed to the presence of this
comorbid condition. Also, antidiabetic medication use was not
incorporated into the exclusion criteria to identify patients with
diabetes since these agents can be used to manage prediabetes.
Misclassification of diabetes was minimized by using diabetes
ICD-9 codes for the visits and comorbid diabetes reported by
providers at the visits.

Despite the limitations of the study, our findings provide
important implications to health care providers. First, lifestyle
management is the foundation to prevent or delay progression
from prediabetes to diabetes. The low prevalence of address-
ing lifestyle management during office visits involving pa-
tients with prediabetes implied a gap between clinical guide-
line and real-world practice in physician office visits. Health
care providers should take advantage of the opportunity to
educate those with prediabetes about the risk of developing
type 2 diabetes and how this can be prevented or delayed with
proper lifestyle changes as patients aware of their prediabetes
condition and its risks through provider intervention are more
likely to engage in lifestyle management activities.>> The
uptake and sustained adherence to lifestyle changes is poor
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in patients with prediabetes.> Provider education on the dis-
case state and lifestyle changes is vital but must be coupled
with acknowledgement and consideration of patients’ various
stages of change and psychosocial issues that may impact
patient behavior when offering lifestyle management interven-
tions and will likely require a patient-centered, multi-
disciplined approach to be effective.® Second, health care
providers are more likely to provide lifestyle management
during the visits involving patients with comorbidities associ-
ated with diabetes, such as hyperlipidemia, hypertension, and
obesity. However, due to the low prevalence of lifestyle man-
agement provided during prediabetes-related visits, a large
proportion of high-risk patients did not obtain adequate treat-
ment. With the strong evidence from diabetes prevention
programs, practitioners are encouraged to capture all opportu-
nities to deliver adequate health education in all clinical en-
counters related to prediabetes. Finally, clinical guidelines
emphasize patient-centered approach in diabetes care. The
Centers for Disease Control and Prevention have established
the Diabetes Prevention Recognition Program to encourage
lifestyle management education into office visits to reduce
diabetes incidence.?’ Further studies are needed to assess the
quality of lifestyle management counseling provided during
outpatient visits and associated health outcomes of such dis-
cussions. This could lead to discoveries on how to tailor
lifestyle intervention by targeting individual patients and
weight issues, how to screen for prediabetes, and how to
engage patients in the intervention programs in the hopes of
ultimately improving health care costs, morbidity, and mortal-
ity associated with diabetes.>°
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