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Methicillin Resistant Staphylococcus aureus:
Carriage Rates and Characterization of Students

in a Texas University
RODNEY E. ROHDE, REBECCA DENHAM, AARON BRANNON

The peer-reviewed Research and Reports Section seeks to publish 
reports of original research related to the clinical laboratory or 
one or more subspecialties, as well as information on important 
clinical laboratory-related topics such as technological, clinical, 
and experimental advances and innovations. Literature reviews 
are also included. Direct all inquiries to David L McGlasson 
MS CLS(NCA), 59th Clinical Research Division/SGRL, 2200 
Berquist Dr., Bldg. 4430, Lackland AFB TX 78236-9908, 
david.mcglasson@lackland.af.mil

OBJECTIVE: To evaluate the carriage rates of Staphylococcus 
aureus and methicillin resistant Staphylococcus aureus (MRSA) 
in a university student population and describe risk factors 
associated with the carriage of each.

DESIGN: Cross-sectional study (N = 203).  Institutional 
Review Board approval was obtained from Texas State Uni-
versity-San Marcos.

SETTING: Texas State University-San Marcos, San 
Marcos, TX.

PARTICIPANTS: Two-hundred and three university student 
samples were collected from December 2007 to July 2008.

INTERVENTIONS: None indicated.

MAIN OUTCOME MEASURES: The sample set was 
screened for S. aureus and MRSA identification by standard 
microbiological techniques and confirmed by use of a Vitek 2 
per manufacturer recommendation. Antibiotic susceptibility 
testing was conducted on each MRSA isolate by Vitek 2. A 
questionnaire was conducted with each student to acquire 
demographic and risk factor information. Demographic 
data is shown by raw numbers, percentages, mean, and me-
dian where applicable. The compiled data was screened and 
analyzed by chi square (p values) and odds ratio (OR) with 
confidence interval (CI) to determine significance.

RESULTS: Of the 203 participants who were screened, 60 
(29.6%) carried S. aureus.  Univariate analysis found that 

only hospitalization in the past 12 months was significantly 
associated with the risk of being a S. aureus carrier (OR=3.0, 
95% CI 1.28-7.03). Of the 60 participants that carried S. 
aureus, 15 were identified as MRSA. This relates to a 7.4% 
MRSA carriage rate among generally healthy university 
students. Univariate analysis found that hospitalization in 
the past 12 months (OR = 4.2, 95% CI 1.29-13.36) and 
recent skin infection (OR = 4.4, 95% CI 1.07-18.24) were 
significantly associated with the risk of being a MRSA carrier. 
No unique antibiotic susceptibility patterns were identified 
with the MRSA isolates.

CONCLUSIONS: The carriage rate of S. aureus is consis-
tent with similar studies. MRSA carriage in this university 
study appears high as compared to the general population. 
Although this study did not confirm a variety of risk factors 
for carriage of MRSA previously identified by others, uni-
versity healthcare personnel should be aware of the changing 
epidemiology of MRSA and preventive measures needed to 
avoid outbreaks.

ABBREVIATIONS: MRSA= Methicillin resistant Staphylo-
coccus aureus; CA-MRSA=Community-associated methicillin 
resistant Staphylococcus aureus; HA-MRSA=Healthcare-as-
sociated methicillin resistant Staphylococcus aureus; CLS 
= Clinical Laboratory Science; OR = Odds Ration; CI = 
Confidence Interval.

INDEX TERMS: Methicillin resistant Staphylococcus aureus, 
MRSA, Community-associated methicillin resistant Staphy-
lococcus aureus, CA-MRSA, College healthcare.
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INTRODUCTION
Since the introduction and widespread use of antibiotics, 
resistant strains of bacteria have become a major healthcare 
problem1.  Isolates of Staphylococcus aureus with resistance 
to beta-lactam antibiotics were first reported in the United 
States in 1961, and have since continued to evolve.1,2  Methi-
cillin resistant Staphylococcus aureus (MRSA) has become one 
of the major antibiotic-resistant pathogens in recent years, 
and is capable of causing a wide range of skin and invasive 
infections including endocarditis, pneumonia, osteomyelitis, 
gastroenteritis, septic arthritis, deep abscess formation, and 
rarely, necrotizing fasciitis.3-8  For the past several decades, 
MRSA has become a serious problem in patients with expo-
sure to the healthcare system, and is responsible for substan-
tial morbidity and mortality in hospitals around the world.9  
Today, healthcare-associated methicillin resistant Staphy-
lococcus aureus (HA-MRSA) accounts for approximately 
85% of all invasive MRSA infections.10  Unfortunately, the 
epidemiology of MRSA seems to be changing.

MRSA has evolved in the community and is unrelated to the 
evolution of HA-MRSA in hospitals and other settings. These 
community associated strains, known as community-associ-
ated methicillin resistant Staphylococcus aureus (CA-MRSA) 
have begun to appear outside of the healthcare setting, and 
the rise of serious infections have been seen in non-hospital-
ized, previous healthy young people.11  CA-MRSA is easily 
transmissible, not only between families, but also in larger 

close-contact communal settings such as prisons, schools, and 
sports teams.5,11  Environmental sources, such as the sharing 
of clothing, sports equipment, towels, razors, and soaps; im-
proper care of skin trauma; crowded living conditions, along 
with lack of cleanliness and personal hygiene, are identified 
as possible risk factors for CA-MRSA infections.1,5,12  

Because nasal carriage (colonization) of S. aureus has been 
identified as a major risk factor for subsequent infections, 
an understanding of the risk factors for carriage of S. aureus 
and MRSA is crucial to understanding the potential for in-
vasive infections and transmission of such diseases.3 A variety 
of studies have examined community prevalence of nasal 
carriage in subpopulations including hospitals, outpatient 
settings, jails, and injection drug users.3,9,13-16 Several stud-
ies have been conducted with medical students17-19 but few 
studies have examined the characteristics of CA-MRSA in a 
general student population.20-22

The purpose of this study was (1) to measure the nasal carriage 
rate of S. aureus and MRSA, (2) to examine the antibiotic 
sensitivity of MRSA isolates by microbiological susceptibility 
testing, and (3) to conduct an univariate analysis in order to 
identify risk factors significantly associated with nasal carriage 
of S. aureus and MRSA in a population of dormitory and 
non-dormitory students at a four year public university in 
Texas.  It is anticipated that the findings of this study will be 
utilized in (1) the development of specific health education 
and/or promotion activities for those who are at greater risk 
for acquiring MRSA or who are currently colonized in this 
university population via a campus-wide program on MRSA 
awareness, (2) the identification of antibiotic resistance trends 
occurring in this university population, and (3) to assist 
university healthcare officials in the control and prevention 
of transmission of MRSA with respect to risk factors identi-
fied in this study.

MATERIALS AND METHODS
Sample and Data Acquisition
A cross-sectional design was applied to determine the rate of 
S. aureus and MRSA carriage in university students and to de-
scribe exposures (risk factors) associated with carriage. Clinical 
Laboratory Science (CLS) personnel at the university recruited 
college students by notification during dorm hall meetings, 
classroom lectures, and random encounters for participation. 
Investigators incorporated a purposive sampling strategy with 
the final sample consisting of dormitory and non-dormitory 
students over the age of 18 who had been previously enrolled 
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for at least one long semester. A long semester at this institution 
is approximately three and a half months. Previous enrollment 
for at least one long semester aided the research design by 
serving as a criterion to standardize the students’ exposure to 
university risk factors. All student participation was voluntary, 
and participants first authorized informed consent documents. 
The institutional review board of Texas State University–San 
Marcos approved all procedures and protocols. Only students 
who understood English were asked to participate. CLS per-
sonnel obtained questionnaire information (Figure 1) and 
nasal swabs from students who elected to participate. Data 
collection (i.e., nasal swabs and questionnaires) occurred from 
December 2007 to July 2008. The questionnaire was admin-
istered to collect general demographic information including 
age, ethnicity, and gender. Additionally, risk factor information 
about possible MRSA exposure, knowledge of MRSA, hospital 
admission and work, intravenous drug use, dorm living status, 
and athletic involvement was collected. BactiSwabs (Remel 
Inc., Lenexa, KS) were used (both anterior nares) for demon-
stration to participants by CLS personnel and subsequently 
self-administered by each participant. No identifying informa-
tion was collected from the informed consent, questionnaire, 
or swab. Specimens were then transported to the Texas State 
University CLS laboratory for specimen processing.

Laboratory Analysis
Nasal swab specimens were screened for S. aureus and MRSA 
using the standard media mannitol salt agar (MSA) and 
oxacillin-resistant screening agar (Becton Dickinson BBL, 
Franklin Lakes, NJ), Dry Spot Staphytect Plus test kits 
(Oxoid Limited, Lenexa, KS), and Dropit catalase reagent 
(Key Scientific Products, Round Rock, TX). Positive colony 
growth on oxacillin agar was confirmed as MRSA by Vitek 
2 (bioMérieux, Hazelwood, MO) susceptibility testing at 
CTMC (CTMC, San Marcos, TX) using Vitek GN19 sus-
ceptibility cards. Cards were inoculated and incubated in the 
Vitek 2 per manufacturer recommendations and results were 
analyzed by the advanced expert system, software version 
R04.03.  All tests were performed according to the manu-
facturer’s instructions. All growth on MSA or Oxacillin Agar 
not consistent with S. aureus or MRSA was discarded.

S. aureus, MRSA, and S. epidermidis specimens were provided 
by CTMC as confirmed by Vitek 2 analysis and were used 
as positive and negative controls during inoculation of all 
microbiological testing. Because no medical intervention 
is indicated for MRSA carriage, laboratory results were not 
reported to students.

Data Screening
CLS personnel entered questionnaire and laboratory results 
into an Excel database (Microsoft, Redmond, WA) for initial 
data collection. Prior to conducting our analyses, the total 
data set (N = 203) was screened for missing and/or out of 
range values, sparse cell frequency counts, and the sample 
size to number of cells ratio using SPSS (version 15.0, SPSS 
Inc., Chicago, IL). There were no missing data points, or 
empty cells and the sample size was greater than five times 
the number of cells for all analyses except ethnicity.23-24 A chi 
square and odds ratio (OR) analysis with 95% confidence 
intervals (CI) was conducted on the total sample (N=203) 
and subsequently on the MRSA isolates (N = 15). To account 
for sparse cell frequencies with certain categories, the variable, 
ethnicity, was coded for Caucasian versus non-Caucasian 
(African American, Asian, Hispanic, and other) and age was 
coded as 18-23 years versus 24 years and above.23-24

Data Analysis
A cross-sectional design was utilized to determine the carriage 
rates of S. aureus and MRSA in university students and to 
describe any risk factors associated with each, respectively. 
The questionnaire was designed to ascertain student demo-
graphics (age, gender, and ethnicity), health care exposures 
(kidney dialysis, surgery, hospitalization, occupation, IV drug 
use, antibiotic use, or catheter), living condition (campus 
dormitory, non-dormitory, athletic participation, or jail his-
tory), and history of skin infection (skin infection, boil or 
sore with pus, been told by a doctor that they had MRSA, or 
heard of MRSA or antibiotic resistant staphylococcus). 
The students together as a university sample were analyzed 
using SPSS by univariate analysis on each variable listed in 
the questionnaire with S. aureus carriage being the outcome 
(dependent) variable. The analysis of each independent vari-
able was then subsequently examined with MRSA being the 
outcome variable. Odds ratios with associated 95% confi-
dence intervals were calculated and reported. The statistical 
significance of factors was evaluated using an alpha level of 
0.05. A Multivariate analysis for significant variable associa-
tions using logistic regression (Enter method) did not identify 
a valid multivariable model for explanation.23-24

Each MRSA isolate was tested for susceptibility, inter-
mediate resistance, or resistance to a panel of antibiotics. 
The analysis was conducted by the Vitek 2 and data was 
examined for any unique trends or outliers as identified by 
standardized results.



VOL 22, NO 3  SUMMER 2009 CLINICAL LABORATORY SCIENCE 179

RESEARCH AND REPORTS

Figure 1. Questionnaire for risk factors to Staphylococcus aureus and Methicillin Resistant Staphylococcus aureus (MRSA)
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RESULTS
Study Population
A total of 203 participants volunteered to participate in this 
study. The subject’s ages ranged from 18 to 52 years old (mean 
= 22, median = 21). The age group of 18-23 (158, 78%) was 
greater than the 24+ age group (45, 22%). The male to female 
ratio was 81 (40%) to 122 (60%), respectively. Ethnically, Cau-
casians (136, 67%) and Hispanics (41, 20.2%) made up the 
majority of the population (87.2%). African Americans (10, 
5%), Asians (7, 3.4%) and others (9, 4.4%) made up the re-
mainder of the ethnicity of our population sample. There were 
108 (53.2%) dorm students that participated in this study. Of 
those, 34 (31.5%) were positive for S. aureus colonization, and 
seven (6.5%) were positive for MRSA colonization.

S. aureus and MRSA Colonization, Risk Factor Analysis, 
and Susceptibility
Of the 203 participants who were screened, 60 (29.6%) 
carried S. aureus. Univariate analysis found that only hospi-
talization in the past 12 months (p=.009) was significantly 
associated with the risk of being a S. aureus carrier (OR=3.0, 
95% CI 1.28-7.03). All other risk factors were not statistically 
significant. Although not significant, there was a moderate 
association with surgery in the past 12 months and risk of S. 
aureus colonization (OR=1.9, 95% CI 0.62-5.66).

Of the 60 participants that carried S. aureus, 15 were identi-
fied as MRSA. This relates to a 7.4% MRSA colonization 
rate among generally healthy, university students. Univariate 
analysis found that hospitalization in the past 12 months (OR 
= 4.2, 95% CI 1.29-13.36) and recent skin infection (OR = 
4.4, 95% CI 1.07-18.24) were significantly associated with 
the risk of being a MRSA carrier (p=.026 and .011, respec-
tively). All other risk factors were not statistically significant. 
There was a moderate elevation of odds ratio (OR = 4.0) 
and significant chi-square value (p=.038) for surgery in the 
past 12 months and risk of MRSA colonization. However, 
this result was deemed not significant due to confidence 
intervals including one (95% CI = 0.982-16.288). Results 
of univariate analysis for S. aureus and MRSA are listed in 
Tables 1 and 2, respectively.

Antibiotic susceptibility characteristics of MRSA isolates are 
shown in Table 3. Only 14 MRSA isolates were analyzed for 
antibiotic susceptibility; one sample could not be cultured 
due to contamination. No unique patterns were observed 
with the antibiotic susceptibility testing. All isolates were 
100% resistant to beta lactam antibiotics. Vancomycin, li-
nezolid, gentamicin, moxifloxacin, quinupristin/dalfopristin, 
and  rifampicin were 100% effective (susceptible). Interest-
ingly, erythromycin was 86% resistant to all isolates.
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Table 1. Univariate analysis of S. aureus colonization risk factors
 95% Confidence Interval
Risk Factors     Raw DataD          p Value               Odds Ratio                 Low                        Upper
AGEA in text .630 1.2 .571 2.522
GENDER in text .337 1.3 .732 2.484
ETHNICITYB in text .214 1.5 .783 2.969
SKIN INFECTIONC 4 .921 1.1 .314 3.596
HOSPITAL PT 13 .009 3.0 1.277 7.029*
SURGERY 6 .258 1.9 .621 5.658
WORK HEALTHCARE 24 .769 1.1 .591 2.038
ANTIBIOTIC USE 18 .754 0.9 .465 1.740
IV DRUGS 1 .628 0.6 .064 5.319
DORM 36 .243 1.4 .780 2.652
JAIL 1 .874 1.2 .108 13.667
ATHLETICS 26 .854 1.1 .575 1.952

A. Age categorized into traditional (18-23 years old) and nontraditional (24+ years old).
B. Ethnicity categorized into Caucasian and non-Caucasian (Hispanic, African American, Asian, Other).
C. Skin infection includes recent skin infection and skin infection with MRSA.
D. Raw number of participants who admitted to the risk factor and who were colonized with S. aureus. (Demographic raw numbers are 

broken down in the results section.) 
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DISCUSSION
According to the National Health and Nutrition Examina-
tion Survey (NHANES) conducted from 2003-2004, the 
prevalence of colonization with S. aureus and MRSA in the 
civilian non-institutionalized population of the United States 
was 28.6% and 1.5% respectively.25  The present Texas study 
identified a carriage rate of 29.6% S. aureus in a university 
student population which is consistent with the NHANES 
data. However, the 7.4% MRSA carriage rate among the stu-
dent population is much higher then the 1.5% carriage rate 
of the NHANES population. Several different subpopulations 
have been assessed for CA-MRSA colonization rates including 
homeless and runaway youths26, 6.2%; an American Indian 
clinic population27, 1.9%; Texas county jail inmates16, 4.5%; 
children at well-child checkups28, 9.2%, and a college football 
team with outbreak history29, 8.0%. The Texas university 
MRSA carriage rate in this study population compares most 
closely with the 8.0% carriage rate found in a college football 
team. Since people are generally unaware of their MRSA car-
riage status and because the S. aureus carriage rate mirrored 
that of the general population, the authors feel confident that 
the overall MRSA carriage rate was not unduly biased.

The commonly known risk factors of MRSA are well recog-
nized, typically being healthcare-associated, including hospital 
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admission, recent surgery, intravenous drug use, and working 
in a healthcare environment.1,30-32  Univariate analysis in the 
Texas university study revealed hospitalization to be strongly 
associated with S. aureus and MRSA nasal carriage. Recent 
skin infection was also significantly associated with the risk 
of being a MRSA carrier. The Texas university findings echo 
previous studies and the known risk factors associated with 
a healthcare environment. Additionally, the MRSA isolates 
in this study did not reveal any unusual resistance patters; all 
isolates were resistant to beta lactam antibiotics and suscep-
tible to non-beta lactam drugs. Interestingly, erythromycin 
exhibited 86% resistance to the isolates.

This study did not confirm a variety of other risk factors for 
nasal carriage of S. aureus previously identified.10,11,20,33-36  The 
authors believe this may be due to the fact that most of the 
previous studies were in medical students and not a healthy, 
general college population. Like this study, a study in a Hawai-
ian community college found no significant association with 
S. aureus carriage and ethnicity, gender, recent antibiotic use, 
or prior S. aureus infections.21 A student community study of 
preclinical medical students and undergraduate students con-
ducted from 2000-2002 reported significant associations with 
S. aureus carriers and males as well as older age.20 This study 
found no significant associations with these risk factors.

Table 2. Univariate analysis of MRSA colonization risk factors
  95% Confidence Interval
Risk Factors Raw DataD                p Value                 Odds Ratio           Low                      Upper
AGEA in text .285 0.5 .176 1.683
GENDER in text .561 1.4 .475 3.929
ETHNICITYB in text .090 3.5 .758 15.815
SKIN INFECTIONC 3 .026 4.4 .073 18.243*
HOSPITAL PT 5 .011 4.2 1.289 13.364*
SURGERY 3 .038 4 .982 16.288
WORK HEALTHCARE 5 .623 0.8 .249 2.303
ANTIBIOTIC USE 5 .965 1.0 .33 3.136
IV DRUGS 0 .516 1.0 .949 .997
DORM 7 .535 0.7 .260 2.138
JAIL 1 .086 6.6 .561 77.009
ATHLETICS 9 .161 2.1 .726 6.212

A. Age categorized into traditional (18-23 years old) and nontraditional (24+ years old).
B.  Ethnicity categorized into Caucasian and non-Caucasian (Hispanic, African American, Asian, Other).
C. Skin infection includes recent skin infection and skin infection with MRSA.
D. Raw number of participants who admitted to the risk factor and who were colonized with MRSA. (Demographic raw num-

bers are broken down in the results section.)
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The investigators of this project initially intended to examine 
the crowded and perhaps unsanitary conditions of university 
residence halls and their association with S. aureus and MRSA 
carriers. It could be anticipated that these types of close-
quarter living conditions would increase the risk of S. aureus 
and MRSA colonization. However, this study found no sig-
nificant differences between the colonization rates of dorm 
students and the colonization rates of non-dorm students. A 
study on Nigerian students found similar results stating that 
the number of people with whom the subjects shared a room 
did not seem to affect the rate of nasal carriage.22

There were several limitations to this study. Samples were 
collected from one university and not all dorms on the 
campus were sampled. It is also important to note that 
the investigators conducted a small pilot study (N = 203) 
and thus results should not be generalized to the entire 
student population. This may not be representative of other 
universities or other shared campus living quarters. The self 
administered questionnaire and self administered nose swab 
could have led to inaccuracies in the risk factor data collected 

and the colonization rates of MRSA. Students completing 
the questionnaire may have been lacking the knowledge 
to accurately complete and answer the risk assessment 
questions. For instance, several students questioned whether 
oral contraceptives and aspirin were considered antibiotics, 
and other students might not have considered insulin or 
other IV therapy as recent IV drug use.

Because this study was cross-sectional and anonymous, the 
authors weren’t able to examine intermittent versus persistent 
carriage of S. aureus and MRSA.  Participants who may have 
been intermittently colonized may not have been detected in 
this study. Additionally, positively identified MRSA samples 
could not be further studied and detailed histories of past 
colonization risk factors could not be investigated. Finally, 
the investigators were not able to conduct genetic analysis 
(e.g. PFGE) of MRSA isolates to characterize strains that 
may be significant. Regrettably, the MRSA isolates became 
contaminated or perished at a secondary laboratory. It is 
anticipated that a future study will be conducted to include 
a larger sample size with genetic analysis included.
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Table 3. Antibiotic susceptibility of MRSA isolates
 IsolatesB RXNC

AbxA 5 22 50 85 91 104 126 135 152 159 163 187 197 201 %S %R %I
BP R R R R R R R R R R R R R R 0 100 0
CFS R R R R R R R R R R R R R R 0 100 0
CIP R S R S S S S S I R S S R S 64 29 7
CLIN R S R R S S S S R S S S R S 64 36 0
ERY R R R R R R R S R R R R R S 14 86 0
GEN S S S S S S S S S S S S S S 100 0 0
LF I S I S S S S S I I S S I S 64 0 36
LZ S S S S S S S S S S S S S S 100 0 0
MXF S S S S S S S S S S S S S S 100 0 0
NF S I S S S S S S S S S S S S 93 0 7
Q/DF S S S S S S S S S S S S S S 100 0 0
R S S S S S S S S S S S S S S 100 0 0
TET R R R R S S S S S S S S S S 71 29 0
TMP S S S R S S R S S R S S S S 79 21 0
VAN S S S S S S S S S S S S S S 100 0 0
OX R R R R R R R R R R R R R R 0 100 0

A. Abbreviated antibiotics: BP = benzylpenicillin; CFS = cefoxitin screen; CIP = ciprofloxacin; CLIN = clindamycin; ERY = erythromycin; 
GEN = gentamicin; LF = levofloxacin; LZ = linezolid; MXF = moxifloxacin; NF = nitrofurantoin; Q/DF = quinupristin/dalfopristin; R = 
rifampicin; TET = tetracycline; TMP = trimethoprim; V = vancomycin; OX = oxacillin

B. Isolate numbers (14 total MRSA isolates; 1 isolate unable to grow due to contamination); R = resistant, S = susceptible, I = intermediate
C. RXN = Total percentage of MRSA isolates identified as S, R or I
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Due to convenience, some of our participants were selected 
from other health profession majors. A majority of these 
students have worked in healthcare facilities, and this may 
have created a bias towards S. aureus and MRSA carriage rates. 
Further studies should look at randomly selected healthy 
members of a university to expand upon the knowledge of 
various carriage rates among schools and should examine 
other risk factors to help understand how MRSA and S. au-
reus are transmitted in the community along with risk assess-
ment. Additionally, surveillance studies should be conducted 
to examine the community in the dorms alone to better assess 
the risk factors of living in close contact quarters over a period 
of time. This may augment the evaluation of how S. aureus 
and MRSA are transmitted through the community.

CONCLUSION
The purpose of this study was to identify the more commonly 
associated risk factors associated with S. aureus and MRSA 
carriage in a general university population. The investigators 
identified a strong association with past hospitalization for S. 
aureus colonization; past hospitalization and recent and skin 
infection with MRSA colonization. No significance for MRSA 
carriage was identified between dormitory and non-dormitory 
students. CA-MRSA, along with HA-MRSA, has emerged as 
a growing world-wide problem in the past decade(s). Com-
mon-sense approaches to prevention, along with intelligent 
use of the laboratory (culture of wounds, antibiotic suscepti-
bility testing, etc.) and available antimicrobials, can protect 
individuals from this new threat. University officials should be 
aware of the potential transmission risk and outbreak scenario 
that could develop in the rich environment of student living 
and recreation. Finally, research is desperately needed in the 
area of knowledge, awareness, and the learning needs (gaps 
in knowledge) of the general public with respect for MRSA 
and other antibiotic resistant organisms.

Clin Lab Sci encourages readers to respond with thoughts, 
questions, or comments regarding this article. Email responses to 
westminsterpublishers@comcast.net. In the subject line, please 
type “CLIN LAB SCI 22(2) RE ROHDE”. Selected responses 
will appear in the Dialogue and Discussion section in a future 
issue. Responses may be edited for length and clarity. We look 
forward to hearing from you.
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