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Abstract
During October 2025–March 2026, South Carolina experienced 

the largest measles outbreak in the United States in approximately 
30 years, with 997 cases reported. The South Carolina Department 
of Public Health reported confirmed measles cases to CDC through 
regular updates of provisional (initially reported) line-list data, 
including essential date fields for each case (rash onset and public 
health report dates). As in all disease surveillance systems, because 
provisional data are subject to reporting delays, determining current 
transmission trends is challenging. CDC developed a nowcasting 
estimation model to generate real-time estimates that correct for 
reporting delays. Real-time estimates were generated for the final 
case counts and time-varying effective reproduction number (Rt), 
an indicator of whether the rate of new infections is increasing or 
decreasing. Whether case reporting during an active measles out-
break would be stable enough to support accurate real-time now-
casting was unknown before the data in this report were analyzed. 
During this outbreak, nowcasts improved estimates of cumulative 
outbreak size compared with provisional data, and Rt estimates gen-
erally captured underlying transmission trends. Nowcast estimates 
of daily cases were generally accurate, although accuracy declined 
in January when provisional data were less complete than expected 
because of a rapid increase in cases. These results demonstrate 
that if essential date fields are consistently collected, nowcasting 
can support situational awareness and decisions about response 
capacity by providing real-time estimates of daily case counts and 
transmission trends.

Introduction
Measles is a highly contagious viral disease (1). Large measles 

outbreaks are becoming increasingly common in the United States, 

* These authors contributed equally to this report.

often affecting communities with low vaccination coverage (2). 
During October 2025–March 2026, South Carolina experienced 
the largest measles outbreak in the United States in 3 decades: 
997 cases were reported (3). Measles is a nationally notifiable 
disease, and although the South Carolina Department of Public 
Health (SCDPH) reported cases to CDC approximately twice 
weekly, provisional (initially reported) data are subject to lags in 
reporting, even in robust surveillance systems. Cases with recent 
rash onset might not yet be reported because of delays in seeking 
health care, specimen testing, and case investigation. As a result, 
incomplete reporting can result in the appearance that an outbreak 
is waning when it is actually growing.

Nowcasting models can correct for these routine reporting 
delays and enable real-time estimation of crucial metrics based 
on available but incomplete data and historical reporting pat-
terns, including the effective reproduction number (Rt). Rt 
measures the average number of secondary infections caused by 
a single infected person at a given time and indicates whether 
an outbreak is growing (Rt >1), stable (Rt = approximately 1), 
or decreasing (Rt <1). Adjusting for reporting delays is most 
accurate when delays are relatively stable over time. CDC has 
applied nowcasting to routine respiratory surveillance data (4). 
However, it was not known whether reporting delays would be 
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sufficiently consistent or provisional data sufficiently complete 
to support nowcasting during measles outbreak responses. This 
report describes an evaluation of nowcasting models used dur-
ing the South Carolina measles outbreak response.

Methods

Data Source

At the start of the outbreak, SCDPH provided deidentified 
line-list data containing rash onset date for each case reported 
to CDC. Beginning on December 19, 2025, SCDPH added 
the public health report date for each case to line-list updates. 
This was the date that SCDPH was notified of the case, 
either from laboratory reporting, clinical provider reporting, 
or contact investigation. The reporting delay was defined as 
the interval between rash onset and public health report date, 
accounting for both the delay in seeking medical care and the 
delay in reporting to a public health authority. Cases in some 
patients had been reported to SCDPH as contacts of a measles 
case before rash onset; reporting delays from these cases (which 
were negative) were not included in estimates of reporting 
delay distributions. Cases with a report date but missing rash 
onset date were excluded from real-time analyses; rash onset 
dates were often backfilled by SCDPH in subsequent line lists.

Statistical Analyses

EpiNow2 (5) (version 1.9.9; R package) was used to build 
the nowcast model. The model generated estimates by adjusting 

provisional data for reporting delays: 1) the true number of 
recent case counts, with prediction intervals (PIs), which are 
the range of values with a stated probability of including the 
final case count and 2) Rt, with associated credible intervals 
(CIs), which represent the probability that the true value 
exceeded 1. CDC estimated the reporting delay distribution 
by fitting a nonparametric distribution to observed delays. Rt 
was estimated using a renewal model, which assumes that each 
case generates future cases based on the generation interval† 
(6) and the incubation period§ (6,7). Outbreak trends were 
categorized using CIs for Rt >1.¶ The code for these models 
is publicly available for use by jurisdictional and academic 
partners (GitHub |CDC Measles Nowcasting 2026).

Nowcasts and Rt estimates were generated for each provi-
sional dataset, and estimates were compared with final daily and 
cumulative case counts. Performance of nowcasted case counts 
was assessed using coverage of PIs (i.e., the proportion of final 
daily case counts within the PI during the nowcast period)** 
(8). Coverage of PIs was calculated for estimates of case counts 

	 †	The time between date of infection for primary and secondary case pairs, assumed 
to be gamma distributed with a mean of 11.7 days and a variance of 9 days.

	 §	The time between infection to rash onset, assumed to be gamma distributed 
with a mean of 10 days and a variance of 9 days.

	 ¶	The trend thresholds used for the posterior probability that Rt exceeded 1 
were as follows: ≥95% (increasing), 60% to <95% (likely increasing), 40% to 
<60% (stable), 5% to <40% (likely decreasing), and <5% (decreasing).

	**	The coverage describes the percentage of final observations that fall within a 
given range. The 90% PI of a well-calibrated model should include the true 
value approximately 90% of the time (i.e., should be 90% coverage).

https://github.com/CDCgov/measles-nowcasting-2026
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during the observation period, which was defined as the 2-week 
period leading up to each line-list receipt date, when provisional 
data were most likely to be affected by reporting delays. Rt cat-
egories were qualitatively evaluated by visually comparing their 
categorization with trends evident in the final, fully reported daily 
case-count series.

Results

Characteristics of Provisional and Nowcast Data

The estimated median delay (interval) between rash onset 
and public health report date was 2–3 days (Supplementary 
Table 1), with an average of 92.8% of cases reported within 
14 days of rash onset. Provisional counts were less complete at 
the end of the observation period and demonstrated an appar-
ent decline in reported cases that updated datasets revealed to 
be an artifact of reporting delays and backfilling (updating 
missing rash onset dates for cases once case investigations 
were complete) (Supplementary Figure). The percentage of 
cases in provisional line lists that were missing rash onset date 
and therefore excluded from the analysis ranged from 0% (no 
cases) to 10% (66 cases). In addition, 362 (36.7%) cases were 
identified through contact tracing before rash onset, meaning 
their report date preceded their symptom onset date; thus, 
the interval from symptom onset to public health report date 
appeared negative for certain cases. These cases were included 
in the analysis; however, they were excluded from estimates 
of delay distributions.

Accuracy of the Nowcast Model 

The first two nowcasts were produced using line lists from 
December 19 and 23, 2025, when provisional data contained 
76.5%–77.2% of final counts (Table) and indicated declining 
trends. Nowcasts included final daily and cumulative counts 
within 90% PIs and indicated a likely increasing trend (Figure 1). 
Partially because of these estimates, SCDPH maintained high 
staffing levels during the winter holiday period and began hiring 
additional staff members. After the holiday period, case counts 
increased rapidly (final cumulative counts increased from 185 to 
424 from December 23, 2025, to January 6, 2026), with back-
filling of cases throughout January. On January 6, provisional 
data only contained 25.7% of final counts, reflecting a lower 
than expected rate of reporting. Nowcasts of the January 6 data 
underestimated final values and fell outside 90% PIs (Table) 
(Supplementary Table 2); however, they still improved the real-
time estimate of cumulative daily case counts relative to provisional 
counts and provided an accurate estimate of whether the trend 
was increasing or decreasing. Rt trends continued to indicate that 
the outbreak was increasing or likely increasing during this time.

The number of cases peaked on January 13–14 (Figure 1). 
The model did not detect the decline in the January 16 
or 23 data (Supplementary Table 2). Despite missing this 
shift, nowcasts improved estimates of total outbreak size by 
10.5%–11.3% compared with provisional counts (Figure 2). 
On January 27, the model estimated that the outbreak was 
likely decreasing.

TABLE. Nowcast estimated number of measles cases compared with provisional and final numbers of cases — South Carolina, December 19, 
2025–February 17, 2026

Provisional 
line-list date

Cumulative no. of cases

% of final cases reported in provisional 
data during nowcast period†

Coverage during nowcast 
period, 90% PI§Provisional*

Nowcast, 
median (90% PI) Final*

2025
Dec 19 146 158 (118–215) 170 77.2 1
Dec 23 153 168 (125–226) 185 76.5 1

2026
Jan 6 223 249 (197–319) 424 25.7 0.714
Jan 13 383 432 (335–558) 611 45.6 0.571
Jan 16 466 545 (430–705) 701 54.2 0.786
Jan 23 633 721 (581–911) 835 64.9 1
Jan 27 722 774 (641–943) 870 72.1 1
Jan 30 785 842 (698–1,018) 901 73.7 1
Feb 3 834 893 (755–1,068) 930 75 1
Feb 6 884 929 (789–1,100) 936 82.3 1
Feb 10 905 939 (803–1,107) 945 88.5 1
Feb 17 936 962 (822–1,127) 970 76.1 0.929
Mar 17 (final) 986 991 (853–1,153) — — —

Abbreviation: PI = prediction interval.
*	Provisional cases are the cumulative number of cases with rash onset date reported at the time of each line list. The percentage of cases with a missing rash onset 

date that were excluded ranged from 0% to 10% across all line lists. Final cases are the cumulative number of cases at each previous line-list date as reported in the 
final March 17, 2026, line list.

†	Number of incident cases reported relative to final case counts during the nowcast period (14 days before line-list date). The absolute percent improvement is the 
difference between the percentage of final cases estimated by median cumulative nowcast and the proportion of cumulative cases in provisional data.

§	Coverage indicates the proportion of final daily case counts within PI during the nowcast period for each line list. The 90% PI of a well-calibrated model should 
include the true value approximately 90% of the time (i.e., coverage should be 90%).

https://stacks.cdc.gov/view/cdc/258868#tabs-3
https://stacks.cdc.gov/view/cdc/258868#tabs-3
https://stacks.cdc.gov/view/cdc/258868#tabs-3
https://stacks.cdc.gov/view/cdc/258868#tabs-3
https://stacks.cdc.gov/view/cdc/258868#tabs-3
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FIGURE 1. Measles outbreak transmission trends* estimated by nowcast modeling† — South Carolina, September 20, 2025–March 17, 2026Support Width Options
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*	The  trend thresholds used for the posterior probability that the effective reproduction number exceeded 1 were as follows: ≥95% (increasing), 60% to <95% (likely 
increasing), 40% to <60% (stable), 5% to <40% (likely decreasing), and <5% (decreasing). 

†	The model was first run using line-list data from December 19, 2025. Outbreak trend estimates before this date were generated retrospectively from the first line 
list received.

FIGURE 2. Nowcast estimated number of measles cases compared with provisional* and final numbers of cases, by rash onset date — South 
Carolina, 2025–2026
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*	Provisional cases are the cumulative number of cases with rash onset date reported at the time of each line list. Final cases are the cumulative number of cases at 

each previous line-list date as reported in the final March 17, 2026, line list.

After January 23, 2026, nowcasts captured cumulative and 
daily case counts within 90% PIs, coinciding with high report-
ing (72.1%–88.5% of final cases). Nowcasts indicated that cases 

were decreasing or likely decreasing, although median estimates 
remained below final counts (Supplementary Table 2), consistent 
with ongoing efforts to backfill cases from earlier in January 

https://stacks.cdc.gov/view/cdc/258868#tabs-3
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Summary

What is already known about this topic?

Measles is a highly infectious, vaccine-preventable disease. 
During October 2025–March 2026, South Carolina experienced 
a large measles outbreak. Reporting delays can complicate 
real-time assessments of outbreak trends.  Nowcasting uses 
models to adjust for incomplete reported data based on 
historical reporting delays, to estimate current trends in disease 
metrics. CDC has applied nowcasting to routine respiratory 
surveillance data, but rarely in an outbreak setting.

What is added by this report?

CDC developed a nowcast model that corrected for reporting 
delays to estimate real-time case counts and the effective 
reproduction number (Rt). Although accuracy depended on the 
stability of case reporting patterns, the model improved 
situational awareness and provided more reliable real-time 
signals than did provisional case counts alone.

What are the implications for public health practice?

When surveillance data are timely and consistently reported, 
nowcasting can help support public health decision-making in 
outbreak response.

(Supplementary Figure). Nowcasts provided reassurance that the 
declines observed in late January were true declines rather than 
artifacts of delayed reporting, enabling deescalation of SCDPH 
response efforts during February and March.

Discussion
During this measles outbreak, nowcasting improved situational 

awareness by correcting for reporting lags. Accuracy was highest 
during periods of sustained transmission and decline, when report-
ing patterns remained relatively stable. During periods of rapidly 
increasing case counts and temporary declines in reporting com-
pleteness, nowcasts underestimated final case counts. Nevertheless, 
this outbreak highlights that nowcasting can provide a useful indica-
tor of outbreak trends, even when surveillance data are incomplete.

The nowcasting model produced estimates within minutes of 
receiving updated line lists and integrated outputs into automated 
reports shared with SCDPH. Inclusion of rash onset and public 
health report dates enabled nowcasting with little additional 
effort from frontline staff members. Nowcasting was bolstered by 
SCDPH contact tracing efforts and investment in disease surveil-
lance, which likely contributed to shorter and more consistent 
reporting patterns. Because this nowcasting method relies primar-
ily on surveillance data, it can be readily deployed during outbreaks 
when granular data are not yet available, although estimates might 
be less stable during periods of rapid increases in case counts or 
changes in reporting completeness. In practice, these estimates 
complemented provisional data and other surveillance indicators 
to support the hiring of additional response staff members.

Although nowcasting has been applied to outbreaks retro-
spectively (9) and to routine surveillance data (4), this report 
describes the first CDC implementation of nowcasting dur-
ing an active measles outbreak. As analytic methods and the 
underlying surveillance data improve, these tools could become 
more reliable and provide more actionable results.

Limitations

The findings in this report are subject to at least three 
limitations. First, transmission increased rapidly at the end of 
December, likely because of changes in contact patterns around 
holiday gatherings. The nowcast model did not account for this. 
Relatedly, provisional data completeness decreased in January 
because of backfilling and backlogging (case counts missing 
from provisional data despite being later reported). Accordingly, 
nowcasts were least accurate and cases were underestimated 
during these weeks. Nevertheless, nowcasts accurately reflected 
the general trend, whereas the provisional data did not. Second, 
although estimates from this nowcasting approach were suf-
ficient to support situational awareness, other nowcasting 
methods might perform better by incorporating epidemiologic 
changes or allowing for more rapid changes in Rt. EpiNow2 
was selected because it jointly estimates case counts and Rt and 
could be quickly applied to this outbreak. During estimation of 
the reporting delay, right truncation was not accounted for,†† 
potentially contributing to underestimation of cases during 
periods of outbreak growth (10). Furthermore, more than one 
third of cases (36.7%) in this outbreak were identified through 
contact tracing before the rash onset. Because this early identi-
fication does not represent the reporting delay that the model is 
intended to correct for, these cases were excluded when estimat-
ing reporting delay distributions. Finally, no objective reference 
exists against which to validate Rt trends. This absence posed 
challenges to quantitatively evaluating the accuracy of estimated 
Rt trends. Given the short period during which this measles 
outbreak peaked and declined, contemporaneous Rt estimates 
were visually compared with final data.

Implications for Public Health Practice

During a disease outbreak, all surveillance data are subject to 
reporting delays. Nowcasting can help correct for these delays 
and provide more accurate, real-time information. In this 
response, SCDPH used nowcasts to interpret provisional measles 
case counts, distinguish true declines from reporting artifacts, 
and support decisions to hire additional staff members. With 
these systems in place, nowcasting can provide a practical tool 
for real-time estimation of case counts and epidemic trends.

	††	Right truncation of reporting delays means that long reporting delays that 
were not yet observed were not accounted for in estimation of the reporting 
delay distribution.

https://stacks.cdc.gov/view/cdc/258868#tabs-3
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Abstract
Drug overdose deaths remain a major public health concern in 

the United States. Although buprenorphine is approved by the 
Food and Drug Administration to treat opioid use disorder and 
reduces overdose risk and deaths, the medication remains unde-
rused in the United States, and many persons who could benefit 
from treatment lack access. This report describes 2019–2025 
trends in buprenorphine dispensing by pharmacies, treatment 
initiation among persons newly receiving buprenorphine, treat-
ment retention, pharmacy availability, and emergency depart-
ment (ED) administration by urban-rural county classification 
using IQVIA data on buprenorphine dispensed by pharmacies 
and the Premier Healthcare Database. Dispensing rates increased 
from 2019 to 2021, before declining thereafter, and remained 
consistently higher in rural counties than in urban counties. The 
number of patients per prescriber and prescriptions per prescriber 
declined in both urban and rural counties. Initiation and reten-
tion were higher in rural counties; initiation declined in urban 
counties, and retention declined over time in both urban and 
rural counties. Pharmacy availability of buprenorphine increased 
in both urban and rural counties. Adoption and administration 
of ED buprenorphine increased in both urban and rural counties 
but remained lower in rural counties. These findings highlight 
differences between urban and rural areas in buprenorphine 
access and treatment, with more reliance on pharmacies dis-
pensing buprenorphine in rural counties and higher ED-based 
administration in urban counties. Opportunities to improve 
access include use of a low threshold for prescribing buprenor-
phine, strengthening pharmacy availability of buprenorphine, 
and (particularly in rural areas) supporting ED-based treatment 
and sustaining telehealth flexibilities.

Introduction
Drug overdose deaths remain a major public health concern 

in the United States. In 2024, opioid-involved deaths accounted 
for 54,045 (68.1%) overdose deaths (Drug Overdose Deaths | 
National Center for Health Statistics | CDC). Also in 2024, an 
estimated 4.8 million persons had a diagnosed opioid use disor-
der (OUD) (2024 National Survey on Drug Use and Health | 
Substance Abuse and Mental Health Services Administration). 
Medications for OUD reduce opioid use, overdose risk, and 
deaths (1); however, only approximately one in four persons 
with OUD receives medication for OUD (2).

Buprenorphine, the most prescribed of the three Food and 
Drug Administration (FDA)–approved medications for OUD, 
can be prescribed in clinical settings and dispensed through 
retail pharmacies. Emergency department (ED) administration 
of buprenorphine after nonfatal overdose or OUD-related visits 
can also facilitate linkage to treatment. However, pharmacy 
dispensing rates and ED administration have changed little in 
recent years (3,4), and buprenorphine remains underused (2).

Geographic variation in access might contribute to underuse, 
reflecting differences in prescriber and pharmacy availability 
and health system capacity. This report describes trends in 
buprenorphine dispensing, initiation, retention, and ED 
administration during 2019–2025 by urban-rural county clas-
sification using national pharmacy and hospital data.

Methods

Data Sources

Pharmacy dispensing. Data on pharmacy-dispensed 
buprenorphine during 2019–2025 were obtained from IQVIA,* 
a U.S. health information technology and clinical research 
company that includes approximately 94% of U.S. retail 
pharmacy prescriptions. Measures included dispensing rates 
calculated per 1,000 persons using annual U.S. Census Bureau 
population estimates, days’ supply per prescription, average daily 
dose per prescription, prescribers (health care providers who 
prescribed at least one buprenorphine prescription in a year) 
per 1,000 persons, patients per prescriber, prescriptions per pre-
scriber, percentage of prescriptions from the top 10% of prescrib-
ers (prescribers whose annual buprenorphine prescriptions were 
>90th percentile among all buprenorphine prescribers during 
that year), percentage of prescriptions from emergency medi-
cine settings (i.e., emergency medicine specialists and clinicians 
practicing in EDs), and pharmacy availability of buprenorphine 
(defined as a pharmacy dispensing at least one buprenorphine 
prescription during every month a pharmacy was in operation 
in a given year).† Monthly initiations per 100,000 persons 
(receipt of a buprenorphine prescription by a patient who had 
not received a prescription during the preceding 180 days) and 

*	IQVIA data sources include IQVIA Xponent, IQVIA Longitudinal 
Prescriptions, and IQVIA Prescriber Level Xponent.

†	Pharmacy availability of buprenorphine was operationally defined using 
dispensing as a proxy. Percentages were calculated by dividing the number of 
pharmacies dispensing buprenorphine by the total number of pharmacies in 
operation during the same year.

https://www.cdc.gov/nchs/products/databriefs/db549.htm
https://www.cdc.gov/nchs/products/databriefs/db549.htm
https://www.samhsa.gov/data/data-we-collect/nsduh-national-survey-drug-use-and-health/national-releases/2024
https://www.samhsa.gov/data/data-we-collect/nsduh-national-survey-drug-use-and-health/national-releases/2024
https://www.fda.gov/drugs/food-and-drug-administration-overdose-prevention-framework/information-about-medications-opioid-use-disorder-moud
https://www.fda.gov/drugs/food-and-drug-administration-overdose-prevention-framework/information-about-medications-opioid-use-disorder-moud
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180-day retention (receipt of a continuous 180-day supply, 
which could be achieved through one or more prescriptions 
and refills, without a gap of >7 days) were evaluated. Initiations 
during July–December 2025 were excluded to ensure 180 days 
of follow-up data for all patients included in the analysis.

ED administration. ED-administered buprenorphine data 
were obtained from the Premier Healthcare Database, an all-payer 
database including approximately 8 million inpatient admissions 
and 86 million outpatient visits annually from approximately 
1,400 hospitals. Measures included annual rates of buprenor-
phine administration (administrations per 1,000 ED visits and 
administrations per 1,000 OUD or nonfatal opioid overdose 
visits) and ED adoption (administration of buprenorphine to at 
least one person each month during which an OUD or overdose 
visit occurred). An OUD visit was defined as a visit with at least 
one International Classification of Diseases, Tenth Revision, Clinical 
Modification (ICD-10-CM) diagnosis code in the F11 category. A 
nonfatal opioid overdose visit was defined as a visit with at least one 
ICD-10-CM diagnosis code for opium (T40.0), heroin (T40.1), 
natural and semisynthetic opioids (T40.2), methadone (T40.3), 
synthetic opioids other than methadone (T40.4), or other and 
unspecified narcotics (T40.6).

Analysis

Measures were stratified by 2020 U.S. Census Bureau 
urban-rural county classification using prescriber location 
for dispensing data and ED location for ED-administered 
buprenorphine.§ Trends were calculated using Joinpoint (ver-
sion 5.0; National Cancer Institute) regression and reported 
as average annual percent change (AAPC) or average monthly 
percent change (AMPC), and segment-specific trends were 
reported as annual percent change (APC) or monthly percent 
change (MPC). Analyses were conducted using Stata (version 
17.0; StataCorp), Spark SQL (version 3.5.0; The Apache 
Software Foundation) and Joinpoint (version 5.4.0; National 
Cancer Institute). This activity was reviewed by CDC, deemed 
not research, and conducted consistent with applicable federal 
law and CDC policy.¶

Results

Retail Pharmacy Dispensing

Dispensing rates in rural and urban counties. Buprenorphine 
pharmacy dispensing rates increased from 2019 to 2021, and rate 

§	The U.S. Census Bureau defines an urban area as a territory in which core 
census groups or blocks have a population density of at least 1,000 persons per 
square mile and surrounding census blocks have an overall density of at least 
500 persons per square mile. Rural areas are considered territory outside the 
definition of urban.

¶	45 C.F.R. part 46.102(l)(2), 21 C.F.R. part 56; 42 U.S.C. Sect. 241(d); 5 U.S.C. 
Sect. 552a; 44 U.S.C. Sect. 3501 et seq.

increases were more pronounced in rural counties (APC = 7.0) 
than in urban counties (APC = 0.7). During 2021–2025, phar-
macy dispensing rates declined in both rural and urban coun-
ties; rates remained higher in rural counties despite decreasing 
more rapidly in rural counties (Table). During 2019–2025, the 
average prescription supply increased from 17.6 to 22.6 days in 
urban counties and from 17.4 to 22.2 days in rural counties; the 
percentage of prescriptions for ≥15 days increased from 45.1% 
to 65.2% in urban counties and from 30.7% to 53.7% in rural 
counties. Modest increases in average daily dose per prescrip-
tion were noted.

Buprenorphine prescribers. From 2019 to 2025, the num-
ber of prescribers per 1,000 persons increased in both urban 
counties (from 0.1 to 0.4) and rural counties (from 0.1 to 0.2) 
at the same time that the number of patients per prescriber 
and the number of prescriptions per prescriber decreased, with 
patients per prescriber decreasing from 48.7 to 25.7 in urban 
counties and from 60.1 to 36.3 in rural counties and prescrip-
tions per prescriber decreasing from 312.8 to 116.0 in urban 
counties and from 469.2 to 195.8 in rural counties. Among 
buprenorphine prescriptions dispensed from retail pharma-
cies, the percentage prescribed by the top 10% of prescribers 
increased from 71.1% to 84.8% in urban counties and from 
65.6% to 81.0% in rural counties, whereas the percentage 
prescribed in emergency medicine settings decreased from 
3.5% to 3.0% in urban counties and from 5.2% to 2.2% in 
rural counties.

Initiation and retention. Median monthly treatment initia-
tion and 180-day treatment retention rates were higher in rural 
counties (14.2 per 100,000 persons and 23.1%, respectively) 
than in urban counties (11.8 per 100,000 persons and 17.7%, 
respectively) (Figure 1). Initiation declined in urban coun-
ties (AMPC = −0.2%) but remained stable in rural counties 
(AMPC = −0.02%). Retention increased in both rural and 
urban counties through July 2020, then declined in urban 
counties through September 2023 (MPC = −0.8%) before 
stabilizing and continued to decline in rural counties through 
June 2025 (MPC = −0.6%).

Pharmacy availability of buprenorphine. During 2019–
2025, pharmacy availability of buprenorphine increased in 
urban counties (from 64.8% to 72.4%; AAPC = 1.4%). 
Availability also increased in rural counties (from 64.9% to 
80.0%; AAPC = 2.7%) (Figure 2).

Emergency Department Adoption and Administration

ED adoption increased from 6.7% to 31.4% in urban coun-
ties (AAPC = 30.3%) and from 2.3% to 10.3% in rural coun-
ties (AAPC = 23.3%) (Figure 2). Rates of ED-administered 
buprenorphine also increased in both urban counties (from 
0.3 to 1.0 per 1,000 ED visits; AAPC = 18.4%) and rural 

https://offers.premierinc.com/Premier-Healthcare-Database-Download.html
https://www.census.gov/programs-surveys/geography/guidance/geo-areas/urban-rural.html
https://www.census.gov/programs-surveys/geography/guidance/geo-areas/urban-rural.html
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TABLE. Percentage change in buprenorphine dispensed by retail pharmacies and administered in emergency departments in urban and rural 
areas,* by year — United States, 2019–2025

Characteristic

Year

AAPC APC† (95% CI)2019 2020 2021 2022 2023 2024 2025

Dispensed by retail pharmacies
Dispensing rate per 1,000 persons

Urban 46.4 46.9 46.9 46.3 44.9 44.1 42.9 –1.3 (–1.4 to –1.2) 2019–2021: 0.7 (0.5 to 0.9) 
2021–2025: –2.3 (–2.4 to –2.2)

Rural 51.8 56.5 58.3 58.3 56.4 53.4 51.1 –0.2 (–0.9 to 0.5) 2019–2021: 7.0 (3.3 to 9.7) 
2021–2025: –3.6 (–5.1 to –2.7)

Days’ supply per prescription
Urban

Mean 17.6 19.2 19.6 20.6 21.0 21.9 22.6 3.9 (3.4 to 4.2) 2019–2021: 5.3 (4.1 to 6. 6) 
2021–2025: 3.2 (1.7 to 3.6)

Percentage
≤7 days 36.7 30.9 28.3 26.0 23.3 21.7 19.9 — —
8–14 days 18.2 18.5 18.0 17.4 16.9 16.0 14.9 — —
≥15 days 45.1 50.6 53.7 56.7 59.8 62.3 65.2 — —

Rural
Mean 17.4 18.5 19.3 20.3 20.8 21.6 22.2 4.17 (4.1 to 4.2) 2019–2021: 5.8 (5.4 to 6.0) 

2021–2025: 3.4 (3.2 to 3.5)
Percentage

≤7 days 47.1 43.0 40.6 37.5 33.0 29.9 27.6 — —
8–14 days 22.2 22.6 21.1 20.9 20.3 19.3 18.7 — —
≥15 days 30.7 34.4 38.3 41.6 46.6 50.8 53.7 — —

Average daily dose per prescription, mg
Urban 14.6 14.8 14.8 15.0 15.1 15.2 15.5 0.8 (0.7 to 1.0) 2019–2022: 0.5 (0.1 to 0.8) 

2022–2025: 1.2 (0.9 to 1.6)
Rural 14.8 14.9 14.9 15.1 15.2 15.4 15.6 0.9 (0.8 to 1.0) 2019–2023: 0.7 (0.5 to 0.8) 

2023–2025: 1.3 (1.0 to 1.5)

No. of prescribers per 1,000 persons
Urban 0.1 0.1 0.2 0.2 0.3 0.3 0.4 19.0 (17.1 to 21.1) 2019–2021: 10.8 (4.7 to 17.6) 

2021–2025: 23.3 (20.8 to 29.8)
Rural 0.1 0.1 0.1 0.1 0.2 0.2 0.2 20.7 (18.7 to 22.7) 2019–2022: 17.1 (9.9 to 22.3) 

2022–2025: 24.5 (19.4 to 31.9)

Patients per prescriber§

Urban 48.7 46.8 44.2 41.2 30.9 27.3 25.7 –11.0 (–12.9 to 9.6) 2019–2021: –3.9 (–9.9 to 1.9) 
2021–2025: –14.4 (–19.6 to –12.6)

Rural 60.1 57.4 58.9 58.3 46.0 39.0 36.3 –8.7 (–11.4 to –5.9) 2019–2022: –1.9 (–6.2 to 10.1) 
2022–2025: –15.1 (–24.7 to –11.3)

Prescriptions per prescriber§

Urban 312.8 295.5 260.1 228.5 156.0 131.1 116.0 –16.4 (–18.4 to –14.9) 2019–2021: –8.3 (–15.0 to –2.0) 
2021–2025: –20.2 (–25.6 to –18.3)

Rural 469.2 460.9 430.7 391.6 282.1 228.3 195.8 –14.0 (–15.4 to 13.0) 2019–2021: –1.7 (–8.3 to 2.7) 
2021–2025: –19.6 (–22.5 to –18.1)

Percentage of buprenorphine prescriptions from top 10% of prescribers¶

Urban 71.1 71.1 72.9 75.0 82.0 84.3 84.8 3.7 (2.3 to 5.1) —
Rural 65.6 65.5 65.8 67.5 76.3 79.3 81.0 4.0 (3.3 to 4.9) 2019–2021: –0.1 (–2.6 to 2.9) 

2021–2025: 6.3 (5.2 to 8.3)

Percentage of buprenorphine prescriptions from emergency medicine settings**
Urban 3.5 3.1 3.0 3.0 2.9 3.0 3.0 –2.3 (–2.9 to –1.6) 2019–2021: –6.9 (–8.6 to –4.3) 

2021–2025: 0.1 (–0.9 to 1.7)
Rural 5.2 3.9 3.2 3.0 2.7 2.5 2.2 –12.6 (–13.5 to –11.2) 2019–2021: –19.8 (–22.7 to –15.0) 

2021–2025: –8.8 (–10.5 to –5.0)

Administered in EDs
ED visits with buprenorphine administered per 1,000 ED visits

Urban 0.3 0.5 0.6 0.7 0.7 0.9 1.0 18.4 (16.0 to 20.5) 2019–2021: 30.34 (21.5 to 38.6) 
2021–2025: 12.88 (7.1 to 15.1)

Rural 0.4 0.5 0.5 0.5 0.5 0.6 0.7 6.9 (4.8 to 8.3) 2019–2023: 2.2 (–2.3 to 4.1) 
2023–2025: 16.8 (9.2 to 22.8)

Buprenorphine administration rate per 1,000 ED visits for OUD or nonfatal opioid overdose††

Urban 33.9 38.9 51.1 62.8 74.8 97.0 111.1 23.3 (22.5 to 24.0) —
Rural 25.2 39.0 37.3 47.1 62.9 87.1 103.3 25.1 (20.9 to 28.7) 2019–2022: 18.1 (4.6 to 28.0) 

2022–2025: 32.4 (22.1 to 46.3)

See table footnotes on the next page.
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TABLE. (Continued) Percentage change in buprenorphine dispensed by retail pharmacies and administered in emergency departments in 
urban and rural areas,* by year — United States, 2019–2025

Abbreviations: AAPC = average annual percent change; APC = annual percent change; ED = emergency department; ICD-10-CM = International Classification of 
Diseases, Tenth Revision, Clinical Modification; OUD = opioid use disorder.
Source: IQVIA Xponent, IQVIA Longitudinal Prescription Database, IQVIA Prescriber Level Xponent, and Premier Healthcare Database, 2019–2025.

*	The U.S. Census Bureau defines an urban area as a territory in which core census groups or blocks have a population density of at least 1,000 persons per square mile, 
and surrounding census blocks have an overall density of at least 500 persons per square mile. Rural areas are considered territory outside the definition of urban. 

†	APCs represent segment-specific trends in which any Joinpoint is identified by the regression model, and AAPCs represent the estimated trend over the entire
study period.

§	Prescribers are health care providers who prescribed at least one buprenorphine during a year.
¶	Top 10% is defined as prescribers whose annual buprenorphine prescriptions were above the 90th percentile of all buprenorphine prescribers in that year.

	**	Percentage of all buprenorphine prescriptions prescribed in emergency medicine settings (i.e., emergency medicine specialists and clinicians practicing in EDs).
††	An OUD visit was defined as any visit with at least one ICD-10-CM diagnosis code in the F11 category. A nonfatal opioid overdose visit was defined as any visit with 

at least one ICD-10-CM diagnosis code for opium (T40.0), heroin (T40.1), natural and semisynthetic opioids (T40.2), methadone (T40.3), synthetic opioids other 
than methadone (T40.4), or other and unspecified narcotics (T40.6).

counties (from 0.4 to 0.7; AAPC = 6.9%). Among ED visits 
for OUD or nonfatal opioid overdose, rates of buprenorphine 
ED administration increased from 33.9 to 111.1 in urban 
counties (AAPC = 23.3%) and from 25.2 to 103.3 in rural 
counties (AAPC = 25.1%) (Table).

Discussion
Buprenorphine dispensed by retail pharmacies remained 

consistently higher in rural than in urban counties during 
2019–2025, with larger increases in rural counties dur-
ing 2019–2021. These patterns might reflect benefits of 
COVID-19–related telehealth flexibilities, particularly in areas 
with longer travel distances and more limited access to specialty 
care (5,6). Higher dispensing rates in rural areas might also indi-
cate increased reliance on office-based buprenorphine, because 
opioid treatment programs are less available in rural areas (5). 
Together, these findings suggest that office-based prescribing is a 
particularly important treatment pathway in rural communities, 
where fewer specialty providers and more formidable geographic 
barriers might limit access to other forms of OUD care (5,6). 
Dispensing declined in both urban and rural counties after 
2021, likely reflecting multiple factors such as changes in health 
care use and increasing days’ supply per prescription, whereas 
persistent barriers to access might have constrained the overall 
number of persons who received treatment (3).

Average days’ supply increased both in urban and rural 
counties, possibly reflecting evolving clinical practice and 
policy changes, including removal of previous authorization for 
medication for OUD in several states (7). Longer prescription 
durations might improve treatment continuity by reducing 
refill frequency, particularly in rural areas with more barriers 
to access (5). Higher retention in rural counties might reflect 
both more days’ supply and selection effects, because patients 
who successfully overcome more formidable access barriers 
might be more likely to remain engaged in care. Although 
treatment duration should be individualized, sustained 
engagement in buprenorphine treatment is associated with 
improved outcomes, underscoring the importance of ongoing 

patient-provider discussions to guide treatment duration and 
support continued engagement in treatment.

Average daily buprenorphine dose increased modestly, 
possibly reflecting increased recognition that some patients 
exposed to fentanyl, now the predominant opioid in the 
illegal drug supply, might benefit from higher buprenorphine 
doses (8). In 2024, FDA clarified that buprenorphine labeling 
does not specify a maximum dose and that dosing should be 
individualized based on patient need. Pharmacy availability of 
buprenorphine also increased in urban and rural counties and 
might be especially important in rural areas, where a higher 
reliance on pharmacies for the medication and limited access 
can constrain treatment across larger geographic areas.

The number of buprenorphine prescribers increased, 
whereas patients per prescriber and prescriptions per pre-
scriber declined. This trend suggests broader distribution of 
prescribing capacity after elimination of the buprenorphine 
waiver requirement in December 2022 (9), although prescrib-
ing remained concentrated among high-volume prescribers. 
However, lower prescriber density in rural areas highlights 
persistent workforce shortages and the need to strengthen rural 
workforce capacity.

ED-administered buprenorphine increased in both urban 
and rural counties, likely reflecting growing awareness, 
supportive policies, and implementation strategies such as 
provider education, peer support, and clinical decision sup-
port tools (10). Despite these gains, adoption remained low, 
particularly in rural counties, where only one in 10 EDs in the 
sample had adopted buprenorphine in 2025. Low adoption 
suggests missed opportunities for treatment and persistent 
implementation barriers, such as limited behavioral health 
support, care coordination infrastructure, and staffing needed 
to implement protocols for OUD medication administration 
(6,10). ED-based administration can strengthen linkage to 
care by connecting patients directly to follow-up treatment 
before discharge, providing support from trained peer recovery 
specialists with lived experience, and offering case management 
to help coordinate ongoing services (10).

https://www.census.gov/programs-surveys/geography/guidance/geo-areas/urban-rural.html
https://www.fda.gov/drugs/drug-alerts-and-statements/fda-recommends-changes-labeling-transmucosal-buprenorphine-products-indicated-treat-opioid-use


Morbidity and Mortality Weekly Report 

526

U.S. Department of Health and Human Services  |  Centers for Disease Control and Prevention  |  MMWR  |  August 27, 2026  |  Vol. 75  |  No. 33

FIGURE 1. Buprenorphine initiation* (A) and retention† (B) in urban and rural settings, by month — United States, 2019–2025
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Source: IQVIA Longitudinal Prescription Database, 2019–2025.
*	Receipt of a buprenorphine prescription by a patient who had not received a prescription during the preceding 180 days. Initiations during July–December 2025 

were excluded to ensure 180 days of follow-up data for all patients.
†	Continuous 180-day supply, which could be achieved through one or more prescriptions and refills, without a gap of >7 days. 
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FIGURE 2. Retail pharmacy availability* of buprenorphine (A) and emergency departments adopting buprenorphine† (B) in urban and rural 
settings,  by year — United States, 2019–2025
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Source: IQVIA Longitudinal Prescription Database and Premier Healthcare Database, 2019–2025.
*	The dispensing of at least one prescription for buprenorphine during each month a pharmacy was in operation in a given year. Percentages were calculated by 

dividing the number of pharmacies dispensing buprenorphine by the total number of pharmacies in operation during the same year.
†	Administration of buprenorphine to at least one person each month during which an opioid use disorder or overdose visit occurred during the year.

Limitations

The findings in this report are subject to at least six limita-
tions. First, prescriptions dispensed outside retail pharma-
cies (e.g., mail-order or clinic-based pharmacies) were not 
included in this analysis, which might have resulted in an 

underestimation of buprenorphine prescribing. Second, 
analyses were based on prescriber or ED location rather than 
patient residence, which could have resulted in misclassification 
of urban-rural treatment patterns if patients traveled across 
county boundaries to receive care. Third, Premier Healthcare 
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Summary

What is already known about this topic?

In 2024, a total of 54,045 persons died from opioid-involved drug 
overdoses in the United States. Buprenorphine, a Food and Drug 
Administration–approved medication for opioid use disorder, 
reduces opioid use and related deaths but remains underused.

What is added by this report?

Buprenorphine dispensing by pharmacies increased during 
2019–2021, particularly in rural counties, before declining 
through 2025, although rates remained higher in rural than in 
urban counties. Emergency department (ED) adoption and 
administration of buprenorphine for opioid use disorder or 
nonfatal opioid overdoses also increased but remained 
consistently lower in rural counties.

What are the implications for public health practice?

Expanding access to buprenorphine in urban and rural counties, 
including increasing the number of prescriptions, improving 
availability in pharmacies, supporting ED-based treatment, and 
sustaining telehealth flexibilities, could improve treatment 
access and reduce overdose risk.

Database hospitals represent a large, geographically diverse 
sample but are not nationally representative; therefore, find-
ings might not be generalizable to all U.S. EDs or fully reflect 
urban-rural differences. Fourth, the analysis was limited to 
buprenorphine for OUD and did not include methadone or 
extended-release naltrexone; therefore, the findings do not rep-
resent all medications for OUD access or prescribing practices. 
Fifth, pharmacy availability was based on consistent dispensing 
of buprenorphine as a proxy because pharmacy inventory data 
were not available; therefore, this measure might not represent 
real-time availability. Finally, the absence of prescribing indica-
tions limited insight into clinician decision-making.

Implications for Public Health Practice

Urban and rural counties showed distinct patterns of buprenor-
phine access. Pharmacy dispensing, initiation, and retention 
were higher in rural counties; however, the number of prescrib-
ers relative to the population and rates of ED-administered 
buprenorphine were higher in urban counties. These findings 
highlight opportunities to expand use of a low threshold for 
buprenorphine prescriptions, strengthen pharmacy availability, 
and, particularly in rural areas, support ED-based treatment 
administration and sustain telehealth flexibilities.
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