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W ith high mortality and accompanying high treatment 

costs, diabetes presents a major challenge for the US 

health system.1 Diabetes frequently coexists with other 

chronic conditions, presenting further difficulties in coordinating 

care delivery and disease management.2 Chronic care management, 

the process of coordinating care between patients and providers for 

patients with chronic conditions, is critical to those with diabetes. 

However, quality care becomes less feasible in usual care models 

as diabetes advances and therapies become increasingly complex.3 

A patient-centered approach that bridges gaps along the care pathway 

by connecting patients to providers and promoting patient and 

caregiver engagement is necessary.4 Care coordination is such an 

approach and has shown promise in chronic care management.5-7 

However, prior randomized controlled trials have demonstrated 

that efforts that include in-person care coordination efforts have 

been largely ineffective at reducing treatment costs, with the cost 

of the care coordination program largely offsetting decreases in 

other medical expenditures generated by the coordination program.8 

Non–face-to-face chronic care management (NFFCCM) presents 

an attractive alternative to in-person care coordination with 

potentially lower coordination costs. Although many correlational 

studies have shown associations between receiving NFFCCM and 

reduced utilization and medical expenditures, the evidence base 

has lacked experimental and quasi-experimental designs to provide 

stronger evidence.9 This study intends to address this research gap 

by providing rigorous, observational evidence on the effectiveness 

of NFFCCM at shifting care from higher-cost settings (eg, inpatient 

care, emergency departments [EDs]) to lower-cost primary care or 

outpatient settings for patients with diabetes who have multiple 

chronic conditions.

In January 2015, CMS introduced a billing code that allows qualified 

practitioners (physicians, physician assistants, nurse practitioners, 

clinical nurse specialists, and certified nurse midwives) working 

in primary care practices to be reimbursed for NFFCCM. Services 

provided during NFFCCM include recording of patient health 

information (demographics, problems, medications, and medica-

tion allergies), maintaining a care plan that includes treatment 
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ABSTRACT

OBJECTIVES: In 2015, CMS implemented reimbursement 
for non–face-to-face chronic care management (NFFCCM) 
for beneficiaries with multiple chronic conditions, including 
diabetes. This analysis estimated the association between 
NFFCCM and utilization of inpatient, outpatient, and 
emergency services.

STUDY DESIGN: We implemented a doubly robust 
estimator using propensity score matching in a regression 
context to compare eligible patients who used NFFCCM 
(n = 282) with eligible patients who did not use NFFCCM 
(n = 26,759). 

METHODS: We tested 4 definitions of treatment: having 
any NFFCCM encounters and having 1 NFFCCM encounter 
per month, per 2 months, and per 3 months. Two-tailed 
statistical inference testing was conducted at the 5% level. 
We examined the utilization differences among patients with 
diabetes 65 years and older using merged electronic health 
records for 4 health systems in Louisiana from the Research 
Action for Health Network database in 2013 through 2018.

RESULTS: We found NFFCCM was associated with 
increased utilization of care in the outpatient setting by 
0.056 visits per month (95% CI, 0.027-0.086) and with 
lower utilization in the inpatient setting (–0.024 visits per 
month; 95% CI, –0.038 to –0.010) and in the emergency 
department setting (–0.017 visits per month; 95% CI, –0.031 
to –0.003). Alternative specifications of treatment showed 
similar associations.

CONCLUSIONS: CMS implementation of reimbursement 
codes for NFFCCM, and subsequent utilization of that 
reimbursement by health systems, was associated with a 
shift in patient utilization from high-cost settings (inpatient 
and emergency department) to a lower-cost setting 
(outpatient office).
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goals and planned interventions, managing transitions of care, 

and sharing patient health information with providers outside the 

billing practice. This code allows practitioners to bill Medicare for 

NFFCCM once per month provided that the Medicare enrollee has 

2 or more chronic conditions, the enrollee was provided at least 

20 minutes of clinical staff time, the enrollee has a comprehensive 

care plan, and the practitioner providing the NFFCCM is either a 

physician or other qualified health care professional or supervised 

by such a professional. In general, clinics schedule a monthly call 

with the patient as a preventive check-in, with additional calls if 

needed (eg, for medication refills). Patients were also provided 

with a contact at the practice, typically a nurse, whom they could 

call as needed. The implementation of this code incentivized 

clinicians and health systems to implement NFFCCM and allowed 

us to track which patients received the service. We used a rigorous, 

observational design to analyze whether NFFCCM receipt was 

associated with changes in utilization of inpatient, outpatient, 

and emergency services.

METHODS
We implemented a doubly robust estimator10 using propensity 

score matching11 in a regression context to compare eligible 

patients who used NFFCCM with eligible patients who did not use 

NFFCCM. Singly robust estimators (eg, propensity matching and 

regression) require that the statistical model be correctly specified. 

Doubly robust estimators provide an improvement because only 

1 component of the estimator needs to be correctly specified to 

obtain an unbiased result.10 We obtained data on all patients with 

a diabetes diagnosis from the Research Action for Health Network 

(REACHnet) database between 2013 and 2018. REACHnet houses 

electronic health record data, standardized to the PCORnet Common 

Data Model,12 from several health systems in Louisiana and Texas. 

For this study, we restricted the sample to patients 65 years and 

older because providers were eligible to receive reimbursement 

for NFFCCM services through Medicare’s new billing code.

Treated observations (n = 282) were assigned treatment at the 

date on which NFFCCM was first coded in their health record. To 

account for the variation in the timing of uptake of NFFCCM in the 

treatment group, untreated observations (n = 26,759) were randomly 

assigned initiation dates to match the distribution of initiation 

dates in the treated population to maximize 

the probability of matching successfully. 

Propensity scores were estimated using logistic 

regression based on baseline characteristics: 

sex, race (Black, White, and other), ethnicity 

(coded in 2 binary variables: Hispanic and 

whether Hispanic was missing), age in years 

at receipt of first NFFCCM, presence of chronic 

conditions other than diabetes (an indicator 

for the presence of a diagnosis of each of the 

following: Alzheimer disease, arthritis, asthma, 

atrial fibrillation, autism, cancer, chronic heart disease, chronic 

obstructive pulmonary disease, end-stage renal disease, depression, 

heart failure, hyperlipidemia, hypertension, osteoporosis, stroke, 

and schizophrenia (see the eAppendix Note [eAppendix available at 

ajmc.com] for International Classification of Diseases, Ninth Revision 

and Tenth Revision codes), whether Medicare was the primary payer 

for any claims at baseline, utilization per month at baseline (ie, 

hemoglobin A
1c

 tests, ED visits, inpatient visits, outpatient visits, 

observational stays, and other ambulatory visits), and number 

of months in the sample before treatment. Baseline measures 

started in 2013 and continued until the first month of treatment 

(or assigned treatment date for patients in the control), which 

means that each observation had at least 2 years of pretreatment 

data and, for late adopters, as many as 4 years of pretreatment 

data. To obtain a successful balance across treatment and control 

samples with the variable that indicated having Medicare as the 

primary payer at baseline, we also included interaction terms 

between that variable and the number of months in the sample 

before treatment, age in years at receipt of first NFFCCM, and sex. 

Treated observations were assigned unitary weights, and control 

observations were weighted by the odds (eg, pscore / [1 – pscore]).

To implement the doubly robust estimator, we used this sample 

in a weighted linear regression model. The regression model also 

controls for each of the variables used to obtain the matched 

sample, including the interaction terms. In the main model, the 

coefficient of interest returns the marginal association between ever 

having received NFFCCM and outpatient, inpatient, and ED visits 

per month. We also tested 3 other definitions of treatment in an 

effort to capture whether the frequency of NFFCCM was important. 

We defined treatment alternatively as having at least 1 NFFCCM 

encounter per month, having at least 1 NFFCCM encounter per 

2 months, and having at least 1 NFFCCM encounter per 3 months. 

We estimated heterogenous treatment associations by age, race, 

and gender by adding an interaction term between an indicator 

for receipt of any NFFCCM visits and the indicated demographic 

characteristic to the regression models. Two-tailed statistical 

inference testing was conducted at the 5% level. All analyses 

were performed using Stata 15.1 (StataCorp LLC). The study and 

analysis plan were approved by the Tulane University, Pennington 

Biomedical Research Center, and Ochsner Health System institu-

tional review boards.

TAKEAWAY POINTS

Non–face-to-face chronic care management may be useful for clinicians looking for ways to 
avert expensive medical encounters in their Medicare-eligible population with 2 or more chronic 
conditions. Since 2015, CMS has provided reimbursement for these telehealth encounters. In 
Louisiana among populations with diabetes, accessing these care management services led 
to the following:

	› An increase in outpatient visits

	› A decrease in inpatient visits

	› A decrease in emergency department encounters
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RESULTS
Characteristics of the full sample are shown in the first 3 columns 

of Table 1. The last 3 columns show those characteristics after the 

matching and reweighting procedure. We successfully matched 

all baseline characteristics within 10% of a standardized differ-

ence for 282 treated observations and 26,759 control observations. 

Matches between the treatment and control groups on nonbinary 

variables are illustrated with histograms in eAppendix Figure 1 

and eAppendix Figure 2.

Patients who received at least 1 NFFCCM encounter during the 

study period experienced fewer ED visits and inpatient stays after 

the NFFCCM encounter and increased outpatient visits after the 

NFFCCM encounter (Table 2). ED visits decreased by 0.017 (P < .05) 

per patient per month, inpatient stays decreased by 0.024 (P < .01) 

per patient per month, and outpatient visits increased by 0.056 

(P < .05) per patient per month.

In Table 3, we explore the association between alternate 

measures of treatment and our 3 utilization measures. In the first 

row, receiving at least 1 NFFCCM encounter per 3 months was 

associated with a decline in ED visits of 0.015 (P < .05), a decline 

in inpatient visits of 0.022 (P < .01), and an increase in outpatient 

visits of 0.093 (P < .01) per patient per month. In the second row, 

receiving at least 1 NFFCCM encounter per 2 months was associated 

with a decline in inpatient visits of 0.02 (P < .05) and an increase 

TABLE 1. Balance Between Raw and Weighted Samplesa

Characteristic

Baseline (ie, unweighted) Weighted

Treatment Control
Standardized 

difference Treatment Control
Standardized 

difference

Female, % 63 54 –18.80% 63 65 3.00%

Hispanic, % 1 2 13.90% 1 1 0.70%

Hispanic missing, % 0 0 –2.30% 0 1 3.10%

Black, % 72 39 –69.60% 72 71 –1.80%

White, % 27 59 68.30% 27 28 1.70%

Other race, % 1 2 5.30% 1 1 0.60%

Mean age in years at treatment 71.47 66.30 –47.70% 71.47 71.98 4.80%

Medicare payer at baseline, % 57 62 10.40% 57 59 4.60%

Alzheimer disease, % 4 2 –10.20% 4 4 4.30%

Arthritis, % 88 76 –31.40% 88 88 0.20%

Asthma, % 26 15 –25.90% 26 25 –3.20%

Atrial fibrillation, % 22 14 –20.50% 22 23 0.40%

Autism, % 0 0 N/A 0 0 N/A

Cancer, % 28 19 –19.60% 28 28 0.00%

Chronic heart disease, % 51 35 –33.50% 51 49 –4.00%

COPD, % 37 24 –27.50% 37 35 –3.90%

Depression, % 55 38 –34.80% 55 54 –1.10%

End-stage renal disease, % 58 42 –32.40% 58 57 –1.90%

Heart failure, % 43 23 –43.10% 43 42 –1.70%

Hyperlipidemia, % 77 81 10.50% 77 74 –5.40%

Hypertension, % 99 95 –22.40% 99 98 –0.80%

Osteoporosis, % 19 14 –13.70% 19 19 0.10%

Schizophrenia, % 4 2 –10.20% 4 4 4.30%

Stroke, % 35 21 –30.00% 35 36 3.00%

Mean HbA1c tests/month (baseline) 0.26 0.32 38.40% 0.26 0.26 1.70%

Mean ED visits/month (baseline) 0.06 0.05 –5.10% 0.06 0.06 2.70%

Mean inpatient visits/month (baseline) 0.04 0.03 –16.30% 0.04 0.05 3.30%

Mean outpatient visits/month (baseline) 0.37 0.51 62.30% 0.37 0.37 3.30%

Mean months in sample before treatment 48.02 42.08 –40.40% 48.02 47.37 –4.80%

Number of patients 282 26,759 282 26,759

COPD, chronic obstructive pulmonary disease; ED, emergency department; HbA1c, hemoglobin A1c. 
aTable shows characteristics of treated and control samples before and after the reweighting procedure. Standardized differences between the weighted and 
unweighted samples are presented in columns 3 and 6. 
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in outpatient visits of 0.099 (P < .01) per patient per month. In the 

third row, receiving at least 1 NFFCCM encounter every month was 

associated with an increase in outpatient visits of 0.163 (P < .01) per 

patient per month. For each of our definitions of treatment, Wald 

tests could not rule out similar association 

sizes on ED visits or inpatient stays. There were 

significant differences in patient visits across 

the treatment definitions with more frequent 

NFFCCM being associated with more outpatient 

visits. Statistically significant differences 

in outpatient visit frequency were detected 

between the middle 2 frequencies (having 

1 encounter per 3 months and 1 encounter 

per 2 months) and either ever having had an 

NFFCCM encounter or having an encounter 

every month.

Estimates of potential heterogenous treat-

ment associations are presented in Table 4. 

We found no evidence of differential associa-

tions of NFFCCM by age (≤ 70 vs > 70 years) on 

any encounter type. We found no differential 

associations for ED visits or inpatient stays 

between men and women. We did find that 

NFFCCM increased the number of outpatient 

visits among women by 0.087 (P < .001) visits 

per month more than among men. We found 

no significant difference in the association 

between NFFCCM in Black patients (vs patients 

of other races) and ED visits. We did find that 

the decline in inpatient stays was attenuated 

among Black patients. The coefficient for 

inpatient stays on the interaction term was 

positive and statistically significant (0.033; 

P < .05), but because it was smaller in magnitude 

than the uninteracted treatment association 

(–0.048; P < .001) the association among Black 

patients was still a decrease. We did find that 

the increase in outpatient visits associated 

with NFFCCM was largely driven by the Black 

population (0.133; P < .001).

DISCUSSION
Patients who received NFFCCM experienced 

fewer ED visits, fewer inpatient stays, and 

increased outpatient visits after the NFFCCM 

encounter. Our core estimates indicate a 

decrease of 20.4 (0.017 × 12 × 100) ED visits 

per 100 patients annually and a decrease of 

28.8 (0.024 × 12 × 100) inpatient stays per 100 

patients annually. NFFCCM appears to help 

shift patient care from the ED and inpatient 

settings to outpatient visits, which is a major goal when attempting 

to provide chronic disease care in settings with lower, rather than 

higher, cost. We also examined whether patient service utilization 

rates were associated with different frequency levels of NFFCCM. 

TABLE 3. Associations Between Various Measures of NFFCCM Receipt and Utilization Measuresa

Treatment definition
ED visits  

per month
Inpatient stays 

per month
Outpatient visits 

per month

≥ 1 NFFCCM per 3 months –0.015** (0.008) –0.022*** (0.007) 0.093*** (0.016)

≥ 1 NFFCCM per 2 months –0.012 (0.009) –0.020** (0.008) 0.099*** (0.018)

≥ 1 NFFCCM per month 0.013 (0.021) –0.001 (0.017) 0.163*** (0.034)

ED, emergency department; NFFCCM, non–face-to-face chronic care management.

**P < .05; ***P < .01.
aCoefficients from a doubly robust estimator showing the association between different frequencies of 
NFFCCM receipt and ED visits per month, inpatient stays per month, and outpatient visits per month. 
SEs appear in parentheses.

TABLE 4. Association Between NFFCCM Receipt and Utilization Measures by 
Demographic Characteristicsa

Treatment or interaction term
ED visits 

per month
Inpatient stays 

per month
Outpatient visits 

per month

Panel A: heterogeneous treatment associations for those 70 years and older

NFFCCM receipt –0.009 (0.010) –0.022*** (0.008) 0.079*** (0.018)

NFFCCM receipt × age ≥ 70 years –0.015 (0.014) –0.008 (0.013) 0.024 (0.031)

Number of patients 27,041 27,041 27,041

Panel B: heterogeneous treatment associations for women

NFFCCM receipt –0.023*** (0.007) –0.034*** (0.011) 0.032 (0.022)

NFFCCM receipt × female 0.013 (0.012) 0.013 (0.013) 0.087*** (0.029)

Number of patients 27,041 27,041 27,041

Panel C: heterogeneous treatment associations for Black patients

NFFCCM receipt –0.025*** (0.008) –0.048*** (0.010) –0.007 (0.027)

NFFCCM receipt × Black race 0.014 (0.013) 0.033** (0.013) 0.133*** (0.033)

Number of patients 27,041 27,041 27,041

ED, emergency department; NFFCCM, non–face-to-face chronic care management.

**P < .05; ***P < .01.
aCoefficients from a doubly robust estimator showing the association between NFFCCM receipt and 
ED visits per month, inpatient stays per month, and outpatient visits per month. Each regression also 
includes an interaction term between NFFCCM receipt and the indicated demographic characteristic. 
SEs appear in parentheses.

TABLE 2. Association Between Receiving NFFCCM and Utilization Measuresa

ED visits 
per month

Inpatient stays 
per month

Outpatient visits 
per month

Impact of NFFCCM receipt 
on given outcome

–0.017** (0.007) –0.024*** (0.007) 0.056*** (0.015)

Number of patients in regression 27,041 27,041 27,041

ED, emergency department; NFFCCM, non–face-to-face chronic care management.

**P < .05; ***P < .01.
aCoefficients from a doubly robust estimator showing the association between NFFCCM receipt and ED 
visits per month, inpatient stays per month, and outpatient visits per month. SEs appear in parentheses.
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We found similar impacts when we modeled treatment receipt at 

different intervals (at least once every 3 months, at least once every 

2 months, or once a month). Generally, we could not statistically 

distinguish between the size of the treatment associations in 

these alternative models and the main model. This may imply 

that the first NFFCCM encounter is the most important and that 

regular NFFCCM encounters provided little additional benefit. 

However, because NFFCCM is a relatively recently initiated program, 

the sample we have for analysis may not be sufficient to show 

statistically different impacts across frequency levels of NFFCCM. 

Qualitative interviews with participants of the NFFCCM program 

have found that information about free transportation to regular 

appointments was especially helpful,13,14 and it may only take a 

single NFFCCM encounter to impart this information.

We found no evidence of differential treatment associations by 

age. We did find that the increase in outpatient visits because of 

NFFCCM are largely driven by female or Black patients. These results 

may be due to marginalized populations, who are less attached to the 

medical system, being provided with information that connected 

them with the opportunity for outpatient visits. Further work is 

necessarily to identify heterogenous treatment associations by 

interactions across these demographics. As the program continues, 

more patients will utilize NFFCCM, which will increase the sample 

enough to allow for further examination.

Regardless, our finding of increased outpatient visits due 

to NFFCCM is present across several model specifications and 

subpopulations and is accompanied by slightly less robust 

decreases in patient stays and ED visits. Care for patients with 

diabetic conditions may be provided in each of these 3 modalities 

and may serve as substitutes for one another. Prior work has found 

that inpatient visits and outpatient visits may be substitutes for 

patient care across a variety of conditions.15 A patient with diabetes 

may be able to successfully manage their condition with outpa-

tient visits and avoid the need for an ED visit or inpatient stay.16 

NFFCCM may facilitate this substitution by providing patients with 

a care treatment plan, coordination of multiple providers, easier 

medication adherence, and information about transportation to 

regular clinic visits.

Strengths and Limitations

This is the first study to examine the impact of NFFCCM on utilization 

of inpatient, outpatient, and emergency services among patients 

with diabetes in Louisiana. We applied a doubly robust estimator to 

remove any of the selection bias correlated with observables. There 

are, however, important limitations to this study. First, participants 

in NFFCCM were not randomly assigned. Doctors may have recruited 

patients most likely to benefit from the program, and patients most 

likely to benefit may have agreed to participate. To the extent that 

the likeliness to benefit is not related to observable characteristics 

(eg, presence of other chronic conditions, utilization at baseline, 

age), then our results may be biased toward finding larger impacts. 

Patients may have experienced other chronic disease management 

programs concurrently with receiving NFFCCM. If enrollment in 

these other programs was correlated with enrollment in NFFCCM, 

we may have captured the combined effect of NFFCCM and other 

programs. Second, these results are from a specific population in 

Louisiana limited to a few health systems. Extrapolating from the 

experience here to predicting how the program will perform in 

other health systems may require more detailed knowledge of how 

NFFCCM encounters are conducted. Third, the end points examined 

here are utilization measures rather than health outcomes. Although 

fewer ED visits and inpatient stays may be a positive indicator for 

patient health, we did not examine patient health outcomes in this 

study. Fourth, 2 years after the introduction of reimbursement code 

99490 described in the introduction, CMS introduced 3 additional 

codes (G0506, 99487, and 99490) to reimburse additional staff 

time for more complex cases. In our data, these additional codes 

appeared rarely (32 instances in 2018). Because the take-up of these 

new codes was rare, we have not distinguished between reimburse-

ment for NFFCCM under the initial 99490 code or the new codes. 

Future work could examine differential impacts of the new codes 

if uptake continues.

CONCLUSIONS
This study finds small but statistically significant associations 

between NFFCCM usage and declines in ED and inpatient visits 

and increases in outpatient visits among older patients with 

diabetes. These may reflect patients with diabetes being better able 

to manage their disease with support provided through remote 

care coordination. Further studies examining the impact of these 

NFFCCM encounters on diabetic outcomes, such as hemoglobin A
1c

 

levels, and total economic cost are warranted.  n
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eAppendix Note. International classification of disease codes for chronic conditions 

Hypertension ICD9 401-405; ICD10 I10-I13, I15 
Alzheimer's ICD9 331.0; ICD10 G30 
Arthritis ICD9 710-719; ICD10 M00-M25 
Asthma ICD9 493; ICD10 J45-J46 
Atrial fibrillation ICD9 427.31; ICD10 I48 
Autism ICD9 299.00; ICD10 F84.0 
Cancer ICD9 140-208; ICD10 C00-C97 
Chronic obstructive pulmonary disease ICD9 490-496, ICD10 J40-J47 
End stage renal disease ICD9 403-404, 250.4, 585-586; ICD10 N18 
Depression ICD9 300.4, 301.12, 309.0, 309.1, 311, 41.2, 43.2, 31.3-31.5; ICD10 F20.4, F32, 
F33, F34.1,  
Heart failure ICD9 402.11, 402.01, 402.91, 428; ICD10 I50 
Hyperlipidemia ICD9 272.0-272.4; ICD10 E28 
Chronic heart disease ICD9 410-414, 429.2; ICD10 I20-I25 
Osteoporosis ICD9 733.0; ICD10 M80-M82 
Stroke ICD9 430-438; ICD10 I60-I66 
Schizophrenia ICD9 331.0; ICD10 G30 
  



eAppendix Figure 1. Match of ages of patients between treatment and control group  

 

Notes:  Figure shows the weighted mean of age in the treatment group on the left and weighted 
mean of the control group on the right.  Each histogram shows the relative frequency of the 
occurrence of each age. Kernel densities are traced above the density bars. Stata’s kdensity 
command was used to estimate kernels and used the Epanechnikov kernel 
function.Abbreviation: NFFCCM = non-face-to-face chronic care management 

 

 

  



eAppendix Figure 2. Match of number of months in the sample before treatment (or imputed 
treatment) between treatment and control groups 

 

Notes:  Figure shows the weighted mean of the number of months a patient was in the sample 
before the first treatment with non-face-to-face chronic care management (NFFCCM) in the 
treatment group on the left and weighted mean of the control group on the right.  Each 
histogram shows the relative frequency of the occurrence of each age. Kernel densities are 
traced above the density bars. Stata’s kdensity command was used to estimate kernels and 
used the Epanechnikov kernel function.Abbreviation: NFFCCM = non-face-to-face chronic care 
management 
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