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Routinely children are exposed to various procedures as a part of clinical care and/
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demic demanded massive nasopharyngeal swab testing but limited data exist to con-

could help clinicians to formulate mitigation strategies, influence public health direc-
Funding information tives, and inform review boards/ethics committees to decide on risk-benefit ratio of
None the procedure. Hence, an observational study to assess perceived distress was nested
in a phase IV alternate and reduced dose schedule trial of the pneumococcal conju-
gate vaccine (PCV) in which nasopharyngeal swab (NPS) was used to collect naso-
pharyngeal secretions as part of the study procedure. Out of 805 infant participants
enrolled in the main study, a total of 425 infants were enrolled and observed for pro-
cedural distress at 18 weeks and 10 months of age using the Face Leg Activity Cry
and Consolability (FLACC) Scale. The FLACC score and duration of cry were recorded.
The mean FLACC score changed substantially from preprocedural to procedure in
both age groups (from 0.08 to 5.8 at 18 weeks and from 0.5 to 7.007 at 10 months.
P = <.0001). The proportion of infants experiencing higher FLACC scores (7-10) indi-
cating severe distress increased significantly from 22% (n = 95) at 18 weeks to 61%
(n = 248) at 10 months (P < .0001). The mean duration of cry was significantly in-
creased from 23.03 seconds at 18 weeks to 52.6 seconds at 10 months (P = .00).
Nasopharyngeal swab collection produced substantial distress which increased with
age. Adequate training of sample collectors and supporting parent engagement during

procedure could help in reducing the distress.
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1 | BACKGROUND

In a clinical setting, various sampling procedures need to be carried
out for establishing a definitive diagnosis of an illness, while in a re-
search setting, these procedures need to be performed to assess el-
igibility for study participation, as a part of routine clinical care and
for ascertainment of study outcomes. Some of these procedures,
such as blood collection, insertion of catheters, cannulation, parental
injections, nasal swabs, and nasopharyngeal swab collection, are as-
sociated with varying degrees of pain and distress, especially in chil-
dren. Although, pain is an important cause of distress, assessment
and differentiation of pain, and distress in infant is inherently diffi-

cult due to their inability to self-report.>?

Current definition of pain
which describes pain as “An unpleasant sensory and emotional expe-
rience associated with, or resembling that associated with, actual or
potential tissue damage” put less emphasis on actual tissue damage
and recognizes pain in absence of injury.3 In infants the responsi-
bility of assessing pain and distress often falls to the professional
or lay care provider, whose knowledge, expertise, and beliefs influ-
ence their judgements. Therefore, various observational pain scales
are used to provide more objective and standardized assessment of
pain. These scales are validated in specific context of pain type, age
groups, and clinical setting. The Children Hospital of Eastern Ontario
Pain Scale (CHEOPS), The Evaluation Enfant Douleur (EVENDOL),
and The Faces, Legs, Activity, Cry, and Consolability (FLACC) scale
are validated and recommended for evaluation of procedural pain in
infants.3

Use of nasopharyngeal swab, nasal wash, nasal aspirate, and
mid turbinate sampling is common methods for diagnosing respi-
ratory infections and ascertaining colonizing microorganisms with
comparable sensitivity.®® Use of flocked swab for nasopharyn-
geal sample collection is considered easy, flexible, and a preferred
method for detecting an organism from the upper respiratory tract
in children compared to nasal wash or nasopharyngeal aspirates
due to reduced risk of aspiration.”*® During current COVID-19
pandemic, nasopharyngeal swab collection had become more
commonly and routinely done procedure for clinical care manage-

ment.!!

However, there are little data on the level of pain and dis-
tress associated with nasopharyngeal swab collection in a young
infant.

While in clinical practice, accurate assessment of pain and dis-
tress is important for clinical management; in research settings, as-
sessment of risk and benefits associated with study procedures is
an essential part of ethical review and institutional ethics commit-
tees (IEC) are responsible for evaluating whether the procedural
risk is reasonable in relation to the knowledge gained.12 Thus, this
study was conducted to quantify the level of distress associated
with nasopharyngeal swab collection in healthy infant. This will
help inform primary care taker, clinicians, researchers to formu-
late appropriate alleviation strategies, and public health experts
and policy makers to decide on compliance with testing during

pandemic.

2 | METHODS

2.1 | Study design

This was an observational study nested within a clinical trial on al-
ternate and reduced dose schedule of pneumococcal conjugate vac-
cines (PCV), which is hereafter referred to as the parent study. The
parent study was conducted at Vadu Rural Health Program of KEM
Hospital Research Centre, Pune, India from July 2016 to May 2018
to determine the nasopharyngeal pneumococcal carriage reduction
and immunogenicity with reduced and alternate dose schedule of
PCV in infancy. During this study, total 805 healthy infants were en-
rolled at the age of 6-8 weeks and followed till the age of 18 months.
Nasopharyngeal swabs and blood samples were collected at differ-
ent timepoints to assess primary (carriage reduction) and secondary

(immunogenicity) endpoints.

2.2 | Study population

After ethics committee approval, infants already enrolled and whose
18 weeks' visit was due, were invited in succession to participate
until a total 425 infants were enrolled. Since this was an observa-
tional study, all invited participants agreed to participate. All par-
ticipants underwent the procedure at 18 weeks and 10 months of
age, and the FLACC scale was used to assess the level of distress

experienced before and during the procedure.

2.3 | Measurement of distress
Valid observational scales are needed to assess pain and distress
in infant who lack the verbal ability to self-report. The Face, Legs,
Activity Cry, and Consolability scale (FLACC) scale is one of the
most well-known, widely used observational scale and is recom-
mended for procedural pain measurement.® Although the FLACC
scale was designed to assess postoperative pain, a recent review
supports the reliability and sensitivity of the FLACC scale for
procedural pain assessment with limited capacity to differenti-
ate between pain and non-pain-related distress, thus measuring
composite of pain and distress.’**> The FLACC scale comprised
of 5 items each scored 0-2 the sum of which provides a score be-
tween 0 and 10; wherein O indicates no pain and distress and 10
indicates maximum pain and distress. Although there is no evi-
dence that the FLACC scale is a ratio scale of measurement, for
analysis purpose, it was treated as a ratio and commonly accepted
scores were used as cut-offs for varying severity. The score of
0 was termed as no pain/distress “(Relaxed/comfortable); score
between 1-3 was termed as mild; 4-6 as a moderate; and 7-10 as
a severe®® (Table S1).

All participants underwent the procedure at 18 weeks and

10 months of age, and the FLACC scale was used to assess the
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level of distress experienced before and during the procedure.
The preprocedural phase was considered as 2-5 minutes before
the start of the procedure, and the procedural phase was con-
sidered to begin with introducing the swab into the nostril until
removing the swab from the nostril. The independent observer
had recorded the scores in each of the FLACC categories and doc-
umented the highest score achieved during the entire procedural
phase. The duration between the start of the cry from the time
the swab was introduced into the infant's nostril until the cry had
not been audible for at least five seconds was recorded as the du-
ration of cry. The FLACC score and duration of cry were noted by
a trained observer independent of the swab collector at both the
age groups. The English version of the FLACC scale was used to
capture the data as the independent observer was well versed in

the English language.

2.4 | Sample size calculation and data analysis
Assuming that 50% of children would experience significant pain
and distress (score >= 7 on FLACC scale) due to nasopharyngeal
swab collection and considering 95% confidence interval with 5%
absolute error, the sample size was calculated as 384 and adding
10% dropout; the sample size was 423 which was rounded off
to 425.

The average values for pre- and postprocedure FLACC scores
were calculated. Mean FLACC scores (preprocedural and proce-
dural), the proportion of the children in the three severity categories
(mild, moderate, and severe) defined by FLACC scores, and mean
duration of cry were calculated. The outcome variables included (a)
change in mean FLACC score (b) proportions of infants experiencing
various levels of distress (c) change in duration of cry and tested for
significance by Fisher's exact test.

All the data analysis was done using STATA 15.0 version.

18 Weeks:
Participants approached & verbal consent received
(N=425)

2.5 | Ethical consideration

The study was approved by the KEM Hospital Research Centre
Ethics Committee. As this was an observational study within the
main PCV study, verbal consent was sought from the parents before
administering the FLACC scale.

3 | RESULTS

Of the total 425 participants enrolled at 18 weeks of age, 406
(95.9%) successfully completed the study at 10 months. We were
unable to collect the data from 19 participants (Figure 1).

3.1 | Demographic characteristics

At 18 weeks, 50.8% (n = 215) of participants were female and par-
ticipants’ mean age, weight and height were 135.1 days, 6.2 kg,
and 62.3 cm, respectively; while at 10 months 51.2% (n = 208)
were female and participants' mean age, weight, and height were-
304.4 days, 7.9 kg, and 70.3 cm, respectively (Table 1).

3.2 | Change in mean FLACC score

The preprocedural and procedural mean FLACC scores at 18 weeks
were 0.08 (SD-0.03, range 0-6) and 5.8 (SD-0.05, range 2-8), respec-
tively, while at 10 months it was 0.5 (SD-0.08, range 0-8) and 7.0
(SD-0.07, range 3-10). This showed a significant (P < .001) shift to
higher scores during the procedure at both the ages. (Diff: 5.7 [95%
Cl 5.7-5.7] at 18 weeks while 6.4 [95% Cl 6.3-6.5] at 10 months).
Similarly, comparison of preprocedural and procedural scores of both

timepoints showed statistically significant (P < .001) differences.

No Observation: 02

NP Discomfort Observation performed at 18 Weeks

(N=423)

_— *

e No Observation: 12
Out Migration: 04
e Missed Visit: 01

NP Discomfort Observation performed at 10
Months
(N=406)

FIGURE 1 Study disposition chart
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(Diff: 0.5 [95% Cl 0.4-0.5] for preprocedural scores while 1.2 [95%
Cl-1.1-1.2] for procedural scores) (Table 2).

3.3 | Proportion of participants
experiencing distress

At 18 weeks, before the start of procedure, 98% of children
(n = 414) had the FLACC score of “0” indicating no sign of distress
whereas, at 10 months, 89% (n = 362) of participants had FLACC
score of “0.” With the initiation of the procedure, the FLACC score
was shifted to higher levels. In procedural phase at 18 weeks,
74% (n = 313) of the infants achieved the FLACC score of 4-6
indicating a moderate level of distress, while 22% (n = 95) had a
FLACC score of 7-10 indicating severe distress level and only 3.5%
(n = 15) had a score of 1-3 experiencing milder distress while at
10 months 61.0% (n = 248) of participants achieved the FLACC
score of 7-10; 35.2% (n = 143) had the FLACC score of 4-6 and
only 3.6% (n = 15) had the FLACC score of 1-3. The proportion of
children experiencing severe distress was significantly higher at
10 months compared to 18 weeks (61% vs 22%) (P-value .0001)
(Table 3).

3.4 | Changein cry duration

In infants, the cry is the most audio-visible activity and is an im-
portant category/item of FLACC scale. The mean cry duration was
23 seconds (SD-1.2, range 0-132 seconds) and 52 seconds (SD-2.07,
range 0-208 seconds) at 18 weeks and 10 months, respectively,
showing statistically significant (P < .001) difference (diff: 29 [CI-
28.7-29.2)). (Table 2).

TABLE 1 Demographic characteristics

10 mo
Characters 18 wk (N = 423) (N = 406)
Gender, female N (%) 215 (50.8) 208 (51.2)
Age, (days), mean (SD) 135.1 (8.4) 304.4 (7.1)
Weight, (kg). mean (SD) 6.2 (0.8) 7.9 (1.04)
Height, (cm), mean (SD) 62.3 (2.4) 70.3(2.7)

TABLE 2 Changein mean FLACC scale scores and mean cry duration

Mean FLACC score-preprocedural

Mean FLACC score-procedural

4 | DISCUSSION

To our knowledge, this is the first Indian study assessing the levels
of distress due to nasopharyngeal swab collection in healthy infants.
This study results showed that nasopharyngeal swab collection
caused a substantial distress which increased with the age. These
results are in concordance with the studies done previously.

Westra et al*’

assessed the discomfort levels, as perceived by
parents in healthy children participating in vaccine trial and under-
going NPS. They demonstrated that nasopharyngeal swabs caused
moderate-to-high discomfort. However, in their study, a behavioral
scale was not used and the perceived discomfort was assessed by
questionnaire completed by parents.

Babl et al** used FLACC scale to quantify pain and distress in
young children undergoing a range of common emergency depart-
ment (ED) procedures and found substantial level of pain and dis-
tress with these procedures.

A study by Crelin et al*®> where FLACC scale was used to quantify
the procedural pain in infants and young children showed that there
was an increase in FLACC scores in children experiencing a painful
procedure.

Previously, the nasopharyngeal swab was collected in a symp-
tomatic patient by experienced medical/paramedical staff or in a
research setting by trained personnel. However, current pandemic
response demands nasopharyngeal swabs to be collected on a mas-
sive scale, many a times by an inadequately trained person. This can
make procedure more distressful and have potential to threaten
public health response and compliance. Although NPS is recognized
as a choice of procedure for the detection of SARS-COV-2 and the
chances of detection of viral genetic material are higher with NPS,*®
it would be a trade-off between the procedural yield and proce-
dural distress to consider the procedure in context of pandemic.
This might influence the healthcare-related behavior and impacts
the public health action plans. Adequate training of swab collector,
engagement of parents/caregiver, use of Dacron swab, and consid-
eration for alternate bio-samples like saliva could be an important
mitigation startegies.19

In this study, we had sampled each of participant twice; at ages
of 18 weeks and 10 months and our results showed higher scores at
10 months. Although these differences were statistically significant, we
need more studies to conclude on clinical importance of these findings.
This was similar to what Westra et al'” have reported. However, Babl

Difference of Mean cry duration sec

Age group Mean (SD, range) Mean (SD, range) FLACC score (mean) (SD, range)
18 wk 0.08 [(0.03) (range 0-6)] 5.8 [(0.05) (range 2-8)] 572 23[(1.2) (0-132)]
10 mo 0.5 [(0.084) (range 0-8)] 7.07 [(0.07) (range 3-10)] 6.49° 52 [(2.07) (0-208)]
Difference 0.5 1.27° 29

*P <.0001.
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TABLE 3 Number and Percentage of participants scoring FLACC scale scores categories at 18 wk and 10 mo

18 wk (N = 423)
Total FLACC scale score

10 mo (N = 406)

categories Preprocedural N (%)

0 (No distress/pain) 414 (97.8) 0

1-3 (mild) 4(0.9) 15(3.5)
4-6 (moderate) 5(1.1) 313 (74.0)
7-10 (severe) 0 95 (22.4)
Total 423

et al reported that FLACC scores during the procedural phase were
highest in the youngest age group and lowest in the oldest age group.*
This different result could be explained by the fact that the behavioral
responses to pain and distress are influenced by previous pain experi-
ences, its’ context, and sociocultural factors.” Therefore, it is difficult
to conclude on the effect of age despite repeat sampling.

In our study, mean cry duration also changed significantly. Similar
findings were observed by Harrison et al?® who found that during
immunization almost all (94%) infants cried before or during the in-
jections for a median of 33 seconds (IQR = 39), up to 146 seconds.

Multiple factors are elucidated that appear to increase the an-
ticipatory pain and distress during procedure. Apart from age, child
psychopathology, difficult child temperament, parent distress pro-
moting behaviors, parent situational distress, previous pain events,
parent anticipation of distress, and parent anxious predisposition are
the responsible factors as systematically reviewed by Racine et al?!
Again, the various sampling collection methods (swab, aspirate, brush,
and wash) and swab used (Dacron vs Nylon) would affect the level
of distress. In their study to compare distress between three differ-
ent types of intranasal swab specimens, Frazee et al found that dis-
tress increased significantly with a depth of swab sampling.?While
comparing the nasal samples obtained by four different methods
swab, aspirate, brush, and wash, Spyridiki et al’® demonstrated that
nasal washes yielded the highest viral detection rate without exces-
sive patient distress. In contrast, nasal brushes produced the lowest
detection rates with the highest level of distress, while swabs were
perceived as less distressful. Since we had collected all the samples
using flocked Dacron flexible swabs, we could not assess the effects
of swabs on distress. Tunsjo et al® in their study showed that sam-
ple collection by flocked swab uses less equipment, is more flexible
and causes less distress to patient, While collecting the swab from
COVID-19 suspects, Bidkar et al®® found that suspects who under-
went the procedure using Nylon swabs were six times more likely to
have pain/distress compared to when Dacron swab was used (RR- 6.7).

Although self-reporting is gold standard for assessment of pain
and distress there are very limited data available in infants. Staphorst
et al? showed that most children had reported limited distress during
the research procedures (means: 1-2.6 on a scale from 1 to 5). While
Mittal et al reported moderate-to-severe distress with swab collec-
tion in adult patients while collecting the samples for SARS-COV-2.%4

Various nonpharmacological strategies are effectively used to
reduce the pain/distress in infants and children.?> While evaluating
the role of distraction to reduce the perception of vaccination pain,

Procedural N (%)

Preprocedural N (%) Procedural N (%)

362(89.1) 0

2(0.4) 15(3.6)

41 (10.09) 143(35.2)
1(0.2) 248 (61.08)
406

Ozdemir et al?® found lower pain scores and shorter crying duration
using FLACC score in response to vaccination in a room furnished
with a musical mobile.

41 | Strengths

The study's major strength is sample size of the cohort. Twice sam-
pling of a participant to ascertain the effect of age on perception of
distress could have been another strength but to limit by the fact
that pain and distress responses are modified by previous painful/

distressful experience.

4.2 | Limitations

This was a single-center study and had limited generalizability. This
study had not used any comparison group like different swab collec-
tors, different FLACC assessors and control group undergoing less/
no painful and distressful procedure, for example, measuring SPO2

by Pulse Oximeter.

4.3 | Implications of the study

This study provides the objective assessment of pain and distress
a child can foresee during routine procedures like NPS collection
and emphasize the need for appropriate training, supports engage-
ment of care takers, and use of alleviation measures. Though this
study was conducted before pandemic, the findings of the study are
important in pandemic context and could prompt the policy maker
to think of pain/distress relieving measure to increase procedural
compliance and public health behavior. These results could also help
inform the review boards to decide on risk-benefit ratio of the pro-

cedure while reviewing the trial protocols.

5 | CONCLUSION

Nasopharyngeal swab collection produced substantial distress in in-
fants, which increased with age. Alternative bio-sampling could help
in getting maximum community response to public health strategies
especially during pandemic. Additionally adequate training of swab
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collector and care taker engagement during procedure could help in

minimizing the distress.

ACKNOWLEDGMENTS

We would like to thank the following members from the KEM
Hospital research center, Pune India: Diana Kekan for clinical data
acquisition; Poonam Vallal for assessing FLACC scores and cry dura-
tion; and Tathagata Bhattacharjee for data management. We are in
debt to all the study participants and their family members to agree

to participate in this study and provide their valuable data.

CONFLICT OF INTEREST

None.

AUTHOR CONTRIBUTIONS

AK, GD, AB, and SJ: Conceptualization and design of the study. AK, GD,
and AG: Acquisition of data. AK, GD, AA, and SR: Analysis and inter-
pretation of data. AK and GD: Drafting the manuscript. AA, SR, AG, SJ,
and AB: Revised it critically for important intellectual content. AK, GD,
AA, SR, AG, AB, and SJ: Final approval of the version to be submitted.

ORCID

Anand Kawade "= https://orcid.org/0000-0001-6806-077X

REFERENCES

1. Rid A, Emanuel EJ, Wendler D. Evaluating the risks of clinical re-
search. JAMA. 2010;304:1472-1479. doi:10.1001/jama.2010.1414

2. Staphorst MS, Benninga MA, Bisschoff M, et al. The child’s perspec-
tive on distress during medical research procedures: a descriptive
study. BMJ Open. 2017;7:1-8. doi:10.1136/bmjopen-2017-016077

3. Rajaa Srinivasa N, Carrb Daniel B, Cohenc Milton, et al. The revised
International Association for the Study of Pain definition of pain:
concepts, challenges, and compromises. Pain;161(9):1976-1982.

4. Beltramini A, Milojevic K, Pateron D. Pain Assessment in new-
borns, infants, and children. Pediatr Ann. 2017;46(10):e387-e395.
doi:10.3928/19382359-20170921-03

5. Stevens B. Revisions to the IASP definition of pain—What does this
mean for children? Paediatr Neonatal Pain. 2021;3:101-105.

6. Akmatov MK, Krebs S, Preusse M, et al. E-mail-based symptomatic
surveillance combined with self-collection of nasal swabs: a new
tool for acute respiratory infection epidemiology. Int J Infect Dis.
2011;15:799-803. doi:10.1016/}.ijid.2011.07.005

7. Hammitt LL, Murdoch DR, Scott JAG, et al. Specimen collection
for the diagnosis of paediatric pneumonia. Clin Infect Dis. 2012;54:
doi:10.1093/cid/cir1068

8. Tunsjg HS, Berg AS, Inchley CS, Rgberg IK, Leegaard TM.
Comparison of nasopharyngeal aspirate with flocked swab for PCR-
detection of respiratory viruses in children. APMIS. 2015;123:473-
477.doi:10.1111/apm.12375

9. Macfarlane P, Denham J, Assous J, Hughes C. RSV testing in bron-
chiolitis: which nasal sampling method is best? Arch Dis Child.
2005;90:634-635. doi:10.1136/adc.2004.065144

10. Spyridaki IS, Christodoulou I, de Beer L, et al. Comparison of four
nasal sampling methods for the detection of viral pathogens by
RT-PCR-A GA2LEN project. J Virol Methods. 2009;156:102-106.
doi:10.1016/j.jviromet.2008.10.027

11. Zhou Y, O’Leary TJ. Relative sensitivity of anterior nares and na-
sopharyngeal swabs for initial detection of SARS-CoV-2 in am-
bulatory patients: Rapid review and meta- analysis. PLoS One.
2021;16(7):0254559. doi:10.1371/journal.pone.0254559

12. Mathur R, Swaminathan S. National ethical guidelines for biomedical
and health research involving human participants, 2017: a commentary.
Indian J Med Res. 2018;148(3):279-283. doi:10.20529/1JME.2018.065

13. von Baeyer CL, Spagrud LJ. Systematic review of observational (be-
havioral) measures of pain for children and adolescents aged 3 to
18 years. Pain. 2007;127:140-150.

14. Babl FE, Crellin D, Cheng J, Sullivan TP, O’Sullivan R, Hutchinson A.
The use of the faces, legs, activity, cry and consolability scale to as-
sess procedural pain and distress in young children. Pediatr Emerg Care.
2012;28:1281-1286. doi:10.1097/PEC.0b013e3182767d66

15. Crellin DJ, Harrison D, Santamaria N, Huque H, Babl FE. The psy-
chometric properties of the FLACC Scale used to assess procedural
pain. J Pain. 2018;19:862-872. doi:10.1016/j.jpain.2018.02.013

16. Merkel Sandra, Voepel-Lewis Terri, Malviya Shobha. Pain assess-
ment in infants and young children: the FLACC Scale. Am J Nurs.
2002;102(10):55-58.

17. Westra AE, Van Gils EJM, Aarts F, et al. Perceived distress levels in
healthy children participating in vaccine research. J Empir Res Hum
Res Ethics. 2013;8:66-72. doi:10.1525/jer.2013.8.3.66

18. Interim Guidelines for Collecting and Handling of Clinical Specimens
for COVID-19 Testing, Updated Oct. 25, 2021.

19. Teo AKJ, Choudhury Y, Tan IB, et al. Saliva is more sensitive than
nasopharyngeal or nasal swabs for diagnosis of asymptomatic and
mild COVID-19 infection. Sci Rep. 2021;11:3134. doi:10.1038/
s41598-021-82787-z

20. Harrison D, Sampson M, Reszel J, et al. Too many crying babies: a
systematic review of pain management practices during immuniza-
tions on YouTube. BMC Pediatr. 2014;14:134.

21. Racine NM, Pillai Riddell RR, Khan M, Calic M, Taddio A, Tablon
P. Systematic review: predisposing, precipitating, perpetuating,
and present factors predicting anticipatory distress to painful
medical procedures in children. J Pediatr Psychol. 2016;41:159-181.
doi:10.1093/jpepsy/jsv076

22. Frazee BW, Rodriguez-Hoces de la Guardia A, Alter H, et al.
Accuracy and distress of different types of intranasal specimen
collection methods for molecular influenza testing in emergency
department patients. Ann Emerg Med. 2018;71:509-517.el.
doi:10.1016/j.annemergmed.2017.09.010

23. Bidkar V, Selvaraj K, Mishra M, Shete V, Sajjanar A. Comparison
of swab types on sample adequacy, suspects comfort and pro-
vider preference in COVID-19. Am J Otolaryngol. 2021;42:102872.
doi:10.1016/j.amjoto.2020.102872

24. Mittal A, Gupta A, Kumar S, et al. Gargle lavage as a viable alter-
native to swab for detection of SARS-CoV-2. Indian J Med Res.
2020;152:77-81. doi:10.4103/ijmr.1JMR_2987_20

25. Srouji R, Ratnapalan S, Schneeweiss S. Pain in children: assessment
and nonpharmacological management. Int J Pediatr. 2010;2010:1-
11. doi:10.1155/2010/474838

26. Ozdemir FK, Tiifekci FG. The effect of using musical mobiles on reduc-
ing pain in infants during vaccination. J Res Med Sci. 2012;17:662-667.

SUPPORTING INFORMATION
Additional supporting information may be found in the online

version of the article at the publisher’s website.

How to cite this article: Kawade A, Dayma G, Apte A, et al.
Assessment of perceived distress due to nasopharyngeal swab
collection in healthy Indian infants participating in a clinical
trial. Paediatr Neonatal Pain. 2021;3:170-175. doi:10.1002/
pne2.12068


https://orcid.org/0000-0001-6806-077X
https://orcid.org/0000-0001-6806-077X
https://doi.org/10.1001/jama.2010.1414
https://doi.org/10.1136/bmjopen-2017-016077
https://doi.org/10.3928/19382359-20170921-03
https://doi.org/10.1016/j.ijid.2011.07.005
https://doi.org/10.1093/cid/cir1068
https://doi.org/10.1111/apm.12375
https://doi.org/10.1136/adc.2004.065144
https://doi.org/10.1016/j.jviromet.2008.10.027
https://doi.org/10.1371/journal.pone.0254559
https://doi.org/10.20529/IJME.2018.065
https://doi.org/10.1097/PEC.0b013e3182767d66
https://doi.org/10.1016/j.jpain.2018.02.013
https://doi.org/10.1525/jer.2013.8.3.66
https://doi.org/10.1038/s41598-021-82787-z
https://doi.org/10.1038/s41598-021-82787-z
https://doi.org/10.1093/jpepsy/jsv076
https://doi.org/10.1016/j.annemergmed.2017.09.010
https://doi.org/10.1016/j.amjoto.2020.102872
https://doi.org/10.4103/ijmr.IJMR_2987_20
https://doi.org/10.1155/2010/474838
https://doi.org/10.1002/pne2.12068
https://doi.org/10.1002/pne2.12068

