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Objective: To assess the feasibility and validity of unsupervised participant-collected nasal 

swabs to detect respiratory pathogens in a low-income, urban minority population.

Methods: This project was conducted as part of an ongoing community-based surveillance 

study in New York City to identify viral etiologies of acute respiratory infection. In Janu-

ary 2014, following sample collection by trained research assistants, participants with acute 

respiratory infection from 30 households subsequently collected and returned a self-collected/

parent-collected nasal swab via mail. Self/parental swabs corresponding with positive reverse 

transcription polymerase chain reaction primary research samples were analyzed.

Results: Nearly all (96.8%, n=30/31) households agreed to participate; 100% reported return-

ing the sample and 29 were received (median time: 8 days). Most (18; 62.1%) of the primary 

research samples were positive. For eight influenza-positive research samples, seven (87.5%) 

self-swabs were also positive. For ten other respiratory pathogen-positive research samples, eight 

(80.0%) self-swabs were positive. Sensitivity of self-swabs for any respiratory pathogen was 

83.3% and 87.5% for influenza, and specificity for both was 100%. There was no relationship 

between level of education and concordance of results between positive research samples and 

their matching participant swab.

Conclusion: In this pilot study, self-swabbing was feasible and valid in a low-income, urban 

minority population.

Keywords: influenza, upper respiratory infection, influenza-like illness, self-swab, community-

based

Introduction
Community-based studies are an important component of surveillance for acute respi-

ratory infections/influenza-like illness (ARI/ILI). Using nasal self-swabbing to obtain 

samples for laboratory analysis has advantages during outbreaks or pandemics, as this 

strategy would reduce the time required for health care professionals to obtain speci-

mens, as well as lessen their risk of becoming infected. Furthermore, self-swabbing 

could be used to identify ARI/ILI etiologies in the community that might be missed 

from reliance on medically-attended disease surveillance.

Previous self-swab studies for ARI/ILI have demonstrated their feasibility.1–3 

However, few have been performed in the USA, and the use of self-swabs in a low-

income, minority, urban population has not been assessed. Understanding the feasibility 

and validity of nasal self-swabs in this population is important. First, it is a population 

at high risk for infection and transmission due to overcrowding.4,5 Second, being low-

income, Latino, publicly insured, foreign born, and having a lower education level are 
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factors associated with lower likelihood of having a primary 

health care provider and seeking care for illness.6,7 Therefore, 

the objective of this pilot study was to assess the feasibility 

and validity of unsupervised self- and/or parental-swabbing 

for children in a low-income, urban minority population.

Methods
This pilot study was a component of an ongoing 5-year 

community-based ARI/ILI surveillance study, which includes 

a cohort of 250 households.7 Participants are from a primar-

ily immigrant Latino population in Northern Manhattan in 

New York City. Northern Manhattan is one of the most dis-

advantaged areas in New York City; 43.7% of the population 

receives federal income support.8 As part of the ongoing 

study, families answer twice-weekly text messages to report 

ARI/ILI-associated symptoms among household members. 

Phone calls are used by research staff to follow-up on positive 

reports. If ARI/ILI criteria are met, a home visit is scheduled 

and a nasal swab is obtained from symptomatic participants 

by the research staff.7 

From January 7 to 23, 2014, after the swabs were col-

lected for the primary study by the research staff, each 

participant was asked to obtain a nasal swab later that day, 

either from themselves (if they were $17 years old) or from 

their symptomatic child. The Columbia University Medical 

Center Institutional Review Board approved this study with 

use of an information sheet and verbal consent. For volun-

teers, the study team demonstrated how to obtain a nasal 

swab. Written instructions (English and Spanish) were also 

provided. Participants were provided with a self-swab kit and a 

pre-addressed, prestamped mailer that followed the US Postal 

Service guidelines for biological substances.9 Participants 

were advised that if the swab was not sent the day it was 

obtained, it should be stored in the refrigerator. The research 

staff followed up by telephone the next day to confirm that the 

self-swab was obtained and sent. Each participant obtaining 

the self-swab received a round-trip New York City MetroCard 

(value US$5.00) when the specimen was received.

To assess feasibility, we determined the proportion of 

households agreeing to perform the self-swab, the propor-

tion returning the swab, and the number of days elapsed 

between when the participants received the kit and when 

the swab arrived in the laboratory. All swabs obtained by 

research staff were analyzed by a commercially available 

multiplex reverse transcription polymerase chain reac-

tion assay according to the manufacturer’s instructions 

(BioFire Diagnostics, Inc., Salt Lake City, UT, USA). 

The assay has a limit of detection (LOD) of 1–200 tissue 

culture infective dose (TCID)50/mL for influenza, and 

an LOD of 4–30,000 TCID50/mL for non-influenza viral 

pathogens, of which only rhinovirus/enterovirus has an 

LOD of more than 5,000 TCID50/mL. The LOD for 

bacterial respiratory pathogens ranges from 30 colony 

forming units (CFU)/mL to 4,000 CFU/mL.10 If the swab 

obtained for the primary research study was positive for a 

respiratory pathogen, the self-swab was also analyzed by 

multiplex reverse transcription polymerase chain reaction. 

The percent of self-swabs positive for the same pathogen 

as the corresponding swab obtained by research staff was 

calculated. Chi-square tests were used to assess if there 

were differences in demographic factors (age, sex, English 

proficiency, born in the US/elsewhere, and educational 

level) between those with a positive research swab who 

also had a positive self-swab versus a negative self-swab. 

Finally, the sensitivity of the self-swab using the research 

swab as the gold standard was assessed. All analyses were 

conducted using SPSS Statistics V22.0 (IBM Corporation, 

Armonk, NY, USA).

Results
We approached 31 households to take part in the pilot 

study and 30 (96.8%) agreed (28 unique households; 

two households took part twice). These represented 15 ill 

adults and 15 ill children (Table 1). All households reported 

in the follow-up call that they had obtained the sample, and 

we received 29 samples (96.7%) (most samples [n=28] by 

mail, and one specimen brought directly to the laboratory). Of 

those who mailed the specimen, most (78.6%) reported mail-

ing it within 1 day; all reported mailing it within 2 days. The 

median time between the kit being dropped off and arrival to 

the laboratory was 8 days (range: 3–99 days).

Of the 29 swabs received, 18 (62.1%, from seven adults 

and eleven children) had a corresponding research swab 

that was positive for a respiratory pathogen. Seven (87.5%) 

corresponding self-swabs were concordant with the positive 

research swabs for influenza, and eight (80.0%) corresponding 

self-swabs were concordant with the research swab for non-

influenza pathogens (Table 2). The kappa statistic between 

research and self-swab was 0.84. There were no differences 

in demographic variables, including education level or days 

between drop-off and receipt of swabs, among participants 

whose self- and research-staff obtained swabs correlated 

versus those whose swabs did not correlate (Table 1). Of the 

self-swab samples that had a corresponding positive research 

swab, the longest time a self-swab sample took to arrive was 

17 days; this swab was positive for respiratory syncytial 
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virus and parainfluenza. The research swab was positive 

only for respiratory syncytial virus. Overall sensitivity for 

the self-swab to capture any respiratory pathogen was 83.3% 

(95% confidence interval [CI] 64%–102%), and 87.5% (95% 

CI 63%–112%) for influenza cases. Specificity was 100%, 

and negative and positive predictive values were 78.6% and 

100%, respectively. Sensitivity to capture respiratory patho-

gens for a person taking their own swab was 71.4% (95% CI 

32%–111%), and for a parent taking a swab of a child, was 

90.9% (95% CI 73%–109%); sensitivity for influenza was 

100% for someone taking their own self-swab, and 75.0% 

(95% CI 63%–112%) for a parent taking the swab.

Discussion
In this pilot study, we demonstrated that the use of self-

swabbing for surveillance of respiratory pathogens is feasible 

and acceptable in a low-income, urban community. Nearly all 

who were approached agreed to participate and obtained and 

returned swabs. There was good concordance between nasal 

swabs obtained by research staff or by the participant.

This study also confirmed that standard US Postal Service 

mailings can be used to provide viable self-swab specimens. 

The feasibility of using the postal service is important, since 

other commercial shipping services may be less accessible 

to low-income populations due to the limited availability of 

drop-off locations, the need for someone to be available for 

home pickup and, furthermore, are more costly.3 Although 

this study was completed during the winter, which may have 

reduced sample degradation, a previous study demonstrated 

the integrity and quality of self-swabs sent via regular mail 

across seasons.11

Table 1 Characteristics of study population and relationship between demographic characteristics and positivity or negativity of a self-
swab with a corresponding positive research swab

Characteristics Agreed to 
participate 
N=30 
n (%)

Received 
self–swab 
N=29 
n (%)

Research swab 
positive 
N=18 
n (%)

Self-swab 
positive 
N=15 
n (%)

Self-swab 
negative 
N=3 
n (%)

P-value

Age group of person swabbed (years) 
  ,5 
  5–17 
  $18

 
6 (20.0) 
9 (30.0) 
15 (50.0)

 
6 (20.0) 
9 (31.0) 
14 (48.3)

 
5 (27.8) 
6 (33.3) 
7 (38.9)

 
5 (33.3) 
5 (33.3) 
5 (33.3)

 
0 (0.0) 
1 (33.3) 
2 (66.7)

 
0.42

Sex (person obtaining swab) 
  Female 
  Male

 
25 (83.3) 
5 (16.7)

 
24 (82.8) 
5 (17.2)

 
16 (88.9) 
2 (11.1)

 
13 (86.7) 
2 (13.3)

 
3 (100.0) 
0 (0.0)

 
0.50

English proficiency of person obtaining swab 
  Limited

 
20 (66.7)

 
19 (65.5)

 
11 (61.1)

 
9 (60.0)

 
2 (66.7)

 
0.83

Born in the USA (person obtaining swab) 
  No

 
24 (80.0)

 
23 (79.3)

 
13 (72.2)

 
10 (66.7)

 
3 (100.0)

 
0.64

Education (person obtaining swab) 
  # High school 
  Some college 
  College graduate

 
15 (50.0) 
8 (26.7) 
7 (23.3)

 
14 (48.3) 
8 (27.6) 
7 (24.1)

 
9 (50.0) 
6 (33.3) 
3 (16.7)

 
8 (53.3) 
5 (33.3) 
2 (13.3)

 
1 (33.3) 
1 (33.3) 
1 (33.3)

 
0.67

Swab collection 
  Self 
  Parental

 
_ 
_

 
_ 
_

 
_ 
_

 
5 (33.3) 
10 (66.7)

 
2 (66.7) 
1 (33.3)

 
0.66

Days (packet delivered to received) 
  #7 
  .7

 
_ 
_

 
_ 
_

 
_ 
_

 
7 (46.7) 
8 (53.3)

 
2 (66.7) 
1 (33.3)

 
0.52

Note: Limited English proficiency: self-reported as fair, poor, or no proficiency.

Table 2 Laboratory-confirmed acute respiratory infections/
influenza-like illness

Respiratory pathogen Research swab 
N=29 
n (%)

Self-swab 
N=29 
n (%)

No virus detected 11 (37.9) 14 (48.3)
Virus detected 18 (62.1) 15 (51.7)
Virus type
  Influenza A H1N1 (2009 strain)a 8 (44.4)a 7 (46.7)b

  Coronavirus HKU1 5 (27.8) 5 (33.3)
  Respiratory syncytial virus 2 (11.1) 2 (13.4)c

  Rhinovirus/enterovirus 2 (11.1) 1 (6.7)
  Coronavirus 229E 1 (5.6) 0 (0.0)

Notes: aOne influenza self-swab was not received by mail; btwo corresponding self-
swabs received were positive for influenza A, but not subtypable, likely due to low 
viral load; cone self-swab detected a coinfection with parainfluenza that was not 
captured by the research team.

www.dovepress.com
www.dovepress.com
www.dovepress.com


Clinical Epidemiology 2016:8submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

4

Vargas et al

While the collection of self-swab samples is useful for 

the surveillance of ill individuals and collection of samples 

of nonmedically attended infections, another potential 

use of self-swabbing in a household is to collect samples 

from asymptomatic individuals in affected households. 

Characterizing the level of asymptomatic infection is use-

ful, as these individuals may also be contagious. In studies 

conducted during the 2009 influenza A H1N1 pandemic, up 

to 28% of those who were infected were asymptomatic.12–14 

However, there are few data available on asymptomatic 

infection for seasonal influenza and other respiratory 

pathogens.12–14 Since serial swabbing would likely be needed 

to monitor the duration of asymptomatic shedding, it may 

be cost- and time-prohibitive for participants to be swabbed 

daily at a research site or by a health care worker in the 

household.

There were limitations to this study. Although there was 

high compliance with returning the self-swab samples, and 

all participants reported returning them within 2 days, there 

was wide variation in arrival time of mailed samples. It is not 

known whether participants sent samples later than reported, 

whether the postal service was slow, or whether the sample 

was delayed in the University’s central mailing office. In 

addition, this pilot study was conducted concordantly with 

an ongoing ARI/ILI surveillance study in which participants 

observed the research assistant perform the nasal swab, which 

may have improved self-swab technique. In this study, how-

ever, the research assistant was not present when the self-swab 

was taken, and it is both feasible and ideal to first instruct 

participants of the proper technique in a self-swab study. 

Further, participants were provided a round-trip New York 

City MetroCard (value US$5.00) for their time and effort; 

other populations might be less inclined to participate for this 

incentive or without an incentive. However, other studies, 

including those from other countries, have also demonstrated 

high compliance with self-swabs.15–17 This pilot study took 

place in a single community and should be repeated with a 

larger and more diverse population within this geographical 

area, as well as with populations from other geographical 

areas. A strength of this study is that there was the direct 

comparison of self-swab samples with research samples from 

the same participant.

In conclusion, self-swabbing was acceptable and feasible 

in a low-income, urban minority population.
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