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In February and March 2021, the Association of Public Health Laboratories (APHL) conducted a survey to determine high 
resolution mass spectrometry (HRMS) capability and capacity across the public health laboratory system. APHL member 
laboratories were surveyed electronically via the APHL Laboratory Response Network for Chemical Threats (LRN-C) 
Toolkit, National Biomonitoring Network (NBN) and APHL Opioids Community of Practice. These data will help inform 
HRMS-related resource and training needs, guide training opportunities, and focus APHL/CDC strategic efforts and 
commitment to improving the efficiency, quality, and sensitivity of non-targeted analysis for chemical threat identification 
and reporting on a national scale.

SURVEY RESPONSE
The survey had a 65% response rate, with 45 of 69 eligible public health laboratories participating.

Responding Laboratories: 91% (41/45) were state public health laboratories, while 9% (4/45) were local public health 
laboratories.

Non-Responding Laboratories: 50% (12/24) were state laboratories and 50% (12/24) were local or territorial 
laboratories (Guam, US Virgin Islands). Note: advanced chemical testing capabilities are more frequently located at the 
state and large local laboratories.

Please note the following survey and data limitations:

• The survey was cross-sectional, and the data collected represent a snapshot in time. Public health laboratory
capability and capacity may have changed since the data were collected in early 2021.

• When interpreting the data described, it is important to note that most survey questions allowed laboratories to
select more than one response, so total responses may add up to more than 100%.

AVAILABILITY OF HRMS INSTRUMENTATION THROUGHOUT THE PUBLIC 
HEALTH LABORATORY SYSTEM
A primary goal of this survey was to determine HRMS capabilities in the public 
health laboratory system. At the time of the survey, 57% of responding public 
health laboratories (25/45) had HRMS instrumentation, while none of the 
responding local or territorial laboratories (16/16) had HRMS instrumentation 
(Figure 1).

Figure 1.  National Distribution of HRMS Instrumentation in Public Health Laboratories

At least half of US state public 
health laboratories currently 
utilize HRMS instrumentation.
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Rationale for HRMS Instrumentation Purchases
HRMS instrumentation has a broad range of analytical applications in public 
health laboratories due to its ability to detect unknown and emerging chemical 
threats with a high level of confidence, and all of the responding laboratories with 
HRMS technology (n=25) obtained it for public health surveillance and response 
purposes (e.g., biomonitoring, biosurveillance, LRN-C, Food Emergency Response 
Network (FERN)). Of these laboratories, chemical threat identification was the 
predominant rationale for purchasing HRMS instrumentation, although 16% (4/25) 
obtained it to further research interests (e.g., exposomics, metabolomics) and 
20% (5/25) noted ‘Other’ reasons for purchasing HRMS instrumentation (forensic 
toxicology (e.g., death investigations).

Laboratories are using HRMS in conjunction with liquid chromatography (100%, 25/25), gas chromatography (16%, 
4/25) and inductively coupled plasma (8%, 2/25) platforms.

Operational Status of HRMS Instrumentation
Of those responding laboratories with HRMS instrumentation, 92% (23/25) reported that their instrumentation 
is currently operational and ready for use. The two labs with non-operational instruments cited in-progress HRMS 
installation and insufficient staffing as their barriers to operation.

HRMS Instrumentation Manufacturers
Public health laboratories use instruments developed by a variety of manufacturers for HRMS-related products and 
services (Figure 2).

Figure 2. HRMS Instruments Currently in Public Health Laboratories (n=25)

Targeted Testing vs. Non-targeted Screening
HRMS can be used for both targeted testing―for identification of specific analytes 
with a high level of sensitivity and specificity―and rapid non-targeted screening for 
the identification of unknown compounds. At the time of the survey, 88% (22/25) of 
respondents with HRMS instrumentation were either currently performing or had an 
interest in performing both targeted testing and non-targeted screening. Twelve percent 
(3/25) were currently performing or had interest in performing only targeted testing.

All responding laboratories 
with HRMS are using it to 
accomplish essential public 
health services. Continued 
investment and technical 
assistance are critical to 
assuring testing quality.
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Functions of HRMS In Public Health Laboratories
HRMS instrumentation can be utilized for various applications of public health significance (Figure 3), including 
emergency response (e.g., LRN-C, FERN), identification of compounds in clinical specimens (e.g., biomonitoring, 
biosurveillance), environmental testing and forensic chemistry. Almost half (44%; 11/25) of respondents with HRMS 
instrumentation also cited interest in applications outside of these categories, such as wastewater testing.

Respondents reported using HRMS instrumentation to identify a variety of compounds of public health significance 
(Figure 4), with the most common use (88%; 22/25) being detection of drugs (e.g., opioids, stimulants and 
benzodiazepines).

Figure 3. Functions of HRMS in Public Health Laboratories (n=25)

Figure 4. Compounds Detected by HRMS in Public Health Laboratories (n=25)
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Training Needs 
As laboratories purchase new instrumentation, they must pursue 
training opportunities to ensure laboratory staff competency in the 
maintenance and operation of these instruments. Survey respondents 
with HRMS (n=25) ranked a number of training needs from highest to 
lowest (Figure 5).

Figure 5. HRMS-related Training Needs at Laboratories with HRMS* 

* Laboratories were able to select more than one training need.

** The one laboratory that noted an “Other” training need cited obtaining ISO 17025 certification and CLIA approval for non-targeted methods.

Informatics/Information Technology (IT) Considerations 
HRMS analyses generate large quantities of data that requires 
management within both the instrument software and Laboratory 
Information Management System (LIMS). Responding laboratories had 
varying levels of expertise and staff dedicated to assisting with these 
significant informatics/IT-related needs, however 40% (10/25) were 
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them to fully harness HRMS capabilities.
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APHL member laboratories interested 
in assessing their HRMS informatics 
needs may find APHL’s Informatics Self-
Assessment Tool to be useful.

https://www.aphl.org/programs/informatics/Pages/Informatics-Self-Assessment-Tool.aspx
https://www.aphl.org/programs/informatics/Pages/Informatics-Self-Assessment-Tool.aspx
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able to adjust their IT arrangements to accommodate HRMS workflows.
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Instrument Maintenance 
Most responding laboratories with HRMS rely on instrument vendor 
preventative maintenance and service agreements (68%, 17/25) to 
keep their instruments running optimally. Of the other 35%, 20% of 
laboratories (5/25) utilized manufacturer’s warranties, 8% (2/25) 
had third-party service agreements, and 4% (1/25) did not have a 
service agreement in place (Figure 6).

Status of HRMS Workforce Capability Within Public Health 
Laboratories
On average, 2.8 staff scientists were trained and proficient in HRMS within responding laboratories with HRMS. 
The majority of these laboratories did not hire additional staff to maintain and/or operate the instrumentation 
(68%, 17/25).

Figure 6. Instrument Maintenance (n=25)

CHALLENGES AND OPPORTUNITIES FOR PUBLIC HEALTH LABORATORIES 
WITHOUT HRMS INSTRUMENTATION
Of the responding public health laboratories, 43% (20/45) did not have HRMS instrumentation at the time of 
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Of these laboratories, 50% (10/20) are unsure when they will procure HRMS instrumentation, 25% (5/20) plan to 
purchase HRMS instrumentation between now and June 2022, and 25% (5/20) plan to purchase HRMS instrumentation 
after June 2022.
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CONCLUSIONS & RECOMMENDATIONS
1. Half of the country’s state public health laboratories (n=25) currently utilize HRMS 

instrumentation, all of whom are using the technology for public health surveillance, 
investigations, and response purposes. The opioids crisis and resultant funding enabled many 
states to purchase HRMS instruments. Almost all the instrumentation is currently operational, 
demonstrating rapid adoption of this emerging technology. An additional 25% (10/45) of 
laboratories who do not currently have HRMS are planning to purchase instruments by June 
2022, meaning that within one year 70% of states may be using HRMS.

2. Surveillance and emergency response are core public health laboratory functions, and since 
this survey reveals that all responding laboratories with HRMS are using it to accomplish 
essential public health services, continued investment and technical assistance are critical 
to assuring testing quality. The survey revealed interest among laboratories in exposomics 
and metabolomics; APHL could explore enrichment opportunities for laboratories interested in 
informing research in these areas.

3. Most of the responding laboratories use HRMS for biosurveillance to detect drugs that may be 
abused (88%, 22/25), and a large majority (88%, 22/25) are utilizing HRMS for both targeted 
and non-targeted analysis.

4. While 68% (17/25) of responding laboratories have instrument service agreements in place with 
manufacturers, APHL’s issue brief, The Need for Annual Service and Preventative Maintenance 
Contracts for Analytical Instruments, may provide helpful advice for laboratories without a 
defined maintenance schedule.

5. As public health laboratories use HRMS to tackle all manner of known and emerging public 
health issues, opportunities abound for funding-direct awards, training and technical assistance. 
Laboratories purchasing instruments face significant workforce and training needs, particularly 
around method development/optimization, instrument operations and maintenance, use 
of mass spectral libraries, and LIMS integration (specific training needs were identified 
by at least 60% of responding laboratories). As laboratories continue to purchase and use 
HRMS instrumentation, they will pursue training to ensure laboratory staff competency in the 
maintenance and operation of these instruments. There is an opportunity for APHL to support 
the staff using this new technology, and new funding anticipated for the public health laboratory 
workforce might be utilized to support the growing HRMS workforce needs.

6. HRMS often requires laboratory infrastructure changes, and some labs may need to adjust 
workflows accordingly. APHL member laboratories interested in assessing their HRMS 
informatics needs may find APHL’s Informatics Self-Assessment Tool to be useful.

https://www.aphl.org/aboutAPHL/publications/Documents/2021-EH-Service-Preventative-Maintenance-Contracts-Issue-Brief.pdf
https://www.aphl.org/aboutAPHL/publications/Documents/2021-EH-Service-Preventative-Maintenance-Contracts-Issue-Brief.pdf
https://www.aphl.org/aboutAPHL/publications/Documents/QSA-2021-PHL-Workforce-Needs.pdf
https://www.aphl.org/aboutAPHL/publications/Documents/QSA-2021-PHL-Workforce-Needs.pdf
https://www.aphl.org/programs/informatics/Pages/Informatics-Self-Assessment-Tool.aspx
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