Revision adenoidectomy in children: a meta-analysis*
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Background: To estimate the rate of revision surgery after previous adenoidectomy in children and to compare the rate of revi-

sion adenoidectomy in children with different conditions and by using different surgical techniques.

Methodology: The study protocol was registered on PROSPERO (CRD42018107877). Two authors independently searched data-
bases, specifically PubMed, MEDLINE, EMBASE, and the Cochrane Review database. The keywords used were “adenoids,"“adenoi-

ni nu

dectomy,”“reoperation,”“revision,”and “regrowth. The revision rate was pooled using a random-effect model. Subgroup analyses

were conducted for children based on different settings, countries, risks of bias, and surgical techniques.

Results: A total 16 studies with 95 727 children were analyzed (mean age: 4.69 (1.62) years; 60% boys; sample size: 5983 patients).

Five studies had a low risk of bias, 10 studies had a moderate risk of bias, and one study had a high risk of bias. The rate of revision

adenoidectomy was 1.9%. Ages at initial surgery and follow-up were not significantly associated with revision surgeries. The

revision rate was not significantly different in children receiving surgeries in different settings (single center vs multicenter vs

population-based, country (non-United States vs United States, and risk of bias. Moreover, surgical techniques, such as curettage,

suction cautery, microdebridement, and coblation did not significantly affect revision rates in children who received adenoidec-

tomy.

Conclusions: Revision surgery was undertaken with a frequency of 1.9% in children who underwent adenoidectomy. A lack of

strong evidence exists to correlate surgical techniques with revision rate in pediatric adenoidectomy.
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Introduction

The adenoid is a lymphoid tissue that lies in the nasopharynx .
The adenoid plays an essential role in upper airway infections
and obstructive sleep disorders . Adenoidectomy is usually
conducted because of recurrent nasal symptoms @, otitis me-
dia with effusion **), and sleep-disordered breathing ©'?. Cur-
rently, adenoidectomy is still one of the most common surgical
procedures performed in pediatric populations worldwide .
Adenoids rarely regrow after adenoidectomy . However, child-
ren with symptoms caused by regrown adenoid tissues may
eventually require revision surgeries 49, The incidence and risk

factors of revision surgeries are of clinical concern 17, Never-
theless, a meta-analysis of revision adenoidectomies in children
has never been conducted. Moreover, adenoid surgeries can be
performed using different surgical techniques, such as curetta-
ge, suction diathermy, microdibridement, and coblation 1823, A
meta-analysis by Reed et al. showed the preponderance of elec-
trocautery over curette adenoidectomy in terms of short-term
outcomes, such as a decreased intraoperative hemorrhage and
operative time 2%, However, the effects of surgical techniques on
long-term revision surgeries are still under debate.

The aim of this study is to clarify the epidemiology of pediatric
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adenoidectomy. First, the revision rates of children receiving
adenoidectomy were estimated. Second, the revision rates were
compared in children with different parameters, such as setting,
country, and risk of bias. Correlations between age at initial sur-
gery and revision adenoidectomy were explored. In particular,
revision rates were evaluated for pediatric adenoidectomy using
different surgical techniques.

Methods

Search strategy

A meta-analysis was conducted according to the PRISMA
statement and the recommendations of the Meta-analysis of
Observational Studies in Epidemiology group @*. The study pro-
tocol was registered in PROSPERO (CRD42018107877) 9. Two
authors independently searched databases, including PubMed,
MEDLINE, EMBASE, and the Cochrane Review database for arti-
cles published until September 2018. Reference sections of the
identified articles were searched to yield additional articles. The

nu "

keywords searched were “adenoids,’“adenoidectomy, “reopera-
tion,"“revision,”and “regrowth.” Table 1 lists the keywords used in
searching process.

The inclusion criteria were as follows: Patients younger than 18
years receiving adenoidectomy were included. Revision surgery
was regarded as the endpoint for evaluation. Therefore, papers
included in this meta-analysis contained information on revision
surgeries, and papers that failed to report the rate of revision
were excluded.

The exclusion criteria were based primarily on the absence of
one of the inclusion criteria. Case reports, abstracts, letters to
editors, and unpublished studies were excluded. The initial
search was conducted by the two key reviewers (CH Lee and MT
Lin) independently and was checked by the other two resear-
chers (WC Hsu and KT Kang).

Risk of bias assessment

A risk-of-bias tool was applied for a systematic review of the
prevalence studies ?”. The tool comprised 10 items: 1) national
representativeness, 2) target population representativeness,

3) random selection or census undertaken, 4) minimal nonres-
ponse bias, 5) data collected from patients, 6) acceptable case
definition used, 7) valid and reliable study instrument used,

8) same mode of data collection for all patients, 9) length of
the shortest prevalence period, and 10) appropriateness of
numerator(s) and denominator(s) for the parameter. Iltems 1-4
were used to assess the external validity (selection and non-
response bias) and items 5-10 were used to assess the internal
validity of the study (measurement and analysis bias). All these
items were rated “high” or “low.” Item 11, the summary assess-
ment, evaluated the overall risk of study bias and was based
on the author’s subjective judgment of the preceding 10 items
rated as low-, moderate-, or high-risk. The toolset was used to
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Figure 1. Flow diagram of literature search.

assess the risk of bias in each article separately by two authors
(Lin MT and Kang KT), and disagreements were resolved by
consensus.

Statistical analysis

Data were extracted using Microsoft Excel and analyzed using
Comprehensive Meta-analysis Version 2 (Biostat Inc., Englewood,
NJ, USA, 2005). The incidence (event rate) of revision adenoi-
dectomy was pooled using a random-effect model. Statistical
heterogeneity among the studies was assessed using I statistics
that measured the proportion of overall variation attributable

to between-study heterogeneity . An I statistic greater than
50% indicated moderate heterogeneity, whereas those greater
than 75% indicated high heterogeneity. The correlation between
continuous factors (i.e., age at initial surgery, publication year,
follow-up year, and sample size) and revision rates was explored
using a mixed-effect metaregression analysis. The revision rates
were compared among studies in different subgroups (i.e., set-
ting, country, risk of bias, and surgical technique) by mixed-ef-
fect models. Publication bias was assessed using the funnel plot
accompanied by the Egger’s intercept test. A two-side P value of
less than 0.05 was considered statistically significant.

Results

Literature search

Figure 1 demonstrates the literature search process. Supple-
ment Table 1 lists searching process in the database. The initial
web-based search yielded 1405 studies and abstracts. Studies
that were unpublished, contained no Apnea-Hypopnea Index
data, or did not include a pediatric population were excluded. In
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Table 1. MeSH terms and keywords used in searching process.

(1) "adenoids"[MeSH] OR "adenoidectomy"[MeSH]

(2) "Reoperation"[MeSH] OR "revision" OR "re-growth" OR
"epidemiology"[MeSH]

(1) AND (2)

Data source: PubMed, MEDLINE, EMBASE, and Cochrane.

total, 44 potentially pertinent studies were identified. Finally, 16
studies were included in the quantitative analyses (Table 2) 244,

Basic characteristics

Table 2 shows the basic characteristics of the included studies.
A total of 16 studies with 95 727 children were analyzed. The
mean age was 4.69 years (standard deviation = 1.62 years) and
boys comprised 60% of all the children. The mean sample size
was 5983 patients. Eight studies were conducted in the United
States (2%30.33,35.36,38,43,49 The others were conducted in the
United Kingdom €32, Egypt 4, Canada ©”, Germany ©, South
Korea %, New Zealand “", and Taiwan “2. Most studies recruited
their patients in a single hospital 2°3%3638.40-41.44 or multicenter
setting ®>*¥, Two studies identified their patients through a
population-based setting 42, Four surgical techniques were
used for pediatric adenoidectomy: curettage, suction cautery,
microdebridement, and coblation. Table 2 summarizes the basic
data, risk factors, and main findings of the included studies.

Risk of bias

Supplement Table 2 lists the risk of bias results of the included
studies. Five studies had a low risk of bias, 10 studies had a mo-
derate risk of bias, and one study had a high risk of bias.
Revision rate following pediatric adenoidectomy

According to a random-effect model, the pooled event rate of
revision surgery was 1.9% (95% Cl, 1.3%-2.9%) in children who
underwent adenoidectomies, with high heterogeneity (I =
98.3%) (Figure 2).

Metaregression for factors associated with revision rate

A metaregression model was used to analyze the correlations
between continuous factors and revision rates. Age at initial
surgery was not significantly correlated with the revision rate

in pediatric adenoidectomy (regression coefficient [B], —0.07;
95% Cl, —0.43 to 0.29). Year of publication was not significantly
correlated with the revision rate in pediatric adenoidectomy (B,
—0.007; 95% Cl, —0.10 to 0.08). Follow-up period was also not
significantly correlated with the revision rate in pediatric adenoi-
dectomy (B, —0.05; 95% Cl, —0.13 to 0.03). However, sample size
was slight inversely correlated with the revision rate in pediatric
adenoidectomies (B, —0.06; 95% Cl, —0.12 to —0.003), indicating
that studies with larger sample sizes may have a lower revision
rate.

Revision adenoidectomy in children

Study name Event/Total  Eventrate, % (95% Cl) Weight
Buchinsky/2000 — 17175 0.6 (0.1,3.9) 238
Brietzke/2006 —u— 20/100 20.0(13.3,29.0) 6.5
Liapi/2006 - 5373231 1.6(1.3,2.1) 7.0
Skilbeck/2007 —— 2411387 1.7(12,28) 6.7
Monroy/2008 - 72 /13005 0.6(0.4,0.7) 70
Ezzat/2010 —_— 1/118 0.8(0.1,5.8) 27
Grindle/2011 L] 304 /23612 1.3(1.2,1.4) 71
Dearking/2012 - 16378245 2.0(1.7,23) 71
Duval/2013 - 168 / 10948 1.5(1.3,18) 71
Sapthavee/2013 - 84 /7399 1.1(0.8, 1.4) 71
Thomas/2013 - 176 /1939 9.1(7.9,104) 71
Kim/2013 —_— 27188 1.1(0.3,4.2) 4.0
Johnston/2017 = 21278260 26(22,29) 71
Lee/2017 - 275/10398 26(2.4,3.0) 71
Sjogren/2018 - 59/ 1065 55(4.3,7.1) 70
Bhandari/2018 —a— 14 /5859 02(0.1,04) [
Summary (I = 98.3%) - 1628 /95727 19(13,29)

0 1 4 32
Revision rate (%)

Figure 2. Overall rate of revision adenoidectomy in children.

Subgroup No. of study 12 (%) Event rate, % (95% CI)

Setting
Single center 12 < 96.5 1.5(1.0,2.3)
Multi-center 2 —— 99.1 2.7(0.6,10.7)
Population-based 2 B e — 99.4 49(1.4,15.7)
P for heterogeneity = 0.392

Country
Non-US 8 <= 97.9 2.3(14,3.8)
us 8 < 98.1 1.7 (0.9, 3.0)
P for heterogeneity = 0.421

Risk of bias
Low 5 —— 99.2 3.1(15,62)
Moderate 10 <= 971 1.5(0.9,25)
High 1 PO 0.0 0.8(0.1,5.8)
P for heterogeneity = 0.218

Surgical technique
Curettage 5 < 916 06(0.2,14)
Suction 5 < 89.3 1.6(1.0,2.5)
Microdebrider 3 — 978 23(0.3,14.1)
Coblator 3 - 853 1.8(0.4,7.3)
P for heterogeneity = 0.220

0 5 10 15 20

Revision rate (%)

Figure 3. Subgroups analysis of rate of revision adenoidectomy.

Subgroup analysis

For children who underwent adenoidectomies, subgroup analy-
sis was performed to compare the revision rate among different
settings, countries, risks of bias, and surgical techniques (Figure
3). Revision rate did not significantly differ among the different
settings (single center vs multicenter vs population; 1.5% vs
2.7% vs 4.9%, P = 0.39), countries (non-United States vs United
States; 2.3% vs 1.7%, P = 0.42), and risks of bias (low vs moderate
vs high; 3.1% vs 1.5% vs 0.8%, P = 0.22). Moreover, the revision
rate was not significantly different among different techniques,
such as curettage, suction cautery, microdebridement, or cobla-
tion (0.6% vs 1.6% vs 2.3% vs 1.8%; P = 0.22).

Publication bias

Figure 4 shows the funnel plot for standard error by incidence of
revision surgeries. The plot is generally symmetrical, suggesting
no obvious publication bias. The Egger’s test result was also not
significant, indicating no apparent publication bias (P = 0.81).

Discussion

This study was the first to conduct a meta-analysis elaborating
on the epidemiology of revision adenoidectomy in a pediatric
population. One of the main purposes of this study was to clarify
the revision rate of pediatric adenoidectomy, and our results re-
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Table 2. Demographics of included studies.

Buchinsky
2000%

Brietzke
2006

Liapi
2006*

Skilbeck
200732

Monroy
2008%

Ezzat
2010%

Grindle
2011%

Dearking
20123

Duval
2013%

Sapthavee
2013%

Thomas
2013%
Kim
2013%

Johnston
20174

Lee
20174

Sjogren
2018%

USA

USA

UK

UK

USA

Egypt

USA

USA

Ca-
nada

USA

Ger-
many

South
Korea

New
Ze-
aland

Tai-
wan

USA

175

100

3231

1387

13005

118

23612

8245

10948

7399

1939

188

8260

10396

1065

Risk of
bias

Moderate

Moderate

Moderate

Moderate

Moderate

High

Low

Moderate

Low

Moderate

Low

Moderate

Moderate

Low

Low

59y

39y

52y

NR

37y

NR

28y

6.7y

59y

3.2y

4y

58y

57y

73y

45y

Male
%

NR

73%

49%

59%

53%

NR

NR

54%

58%

64%

57%

44%

52%

66%

54%

Design

Single
hospital
Single
hospital

Single
hospital
Single
hospital
Single
hospital
Single
hospital

Multistate
system

Single
hospital

Single
hospital

Single
hospital

Populati-
on-based

Single
hospital
Single
hospital

Populati-
on-based

Multi-
hospital
Network

Surgical
technique

Curettage

Curettage or
cautery

Curettage

Suction coa-
gulation

Curettage

Curettage

Curettage,

electrocaute-
ry, micrdebri-
der, coblation

Curettage,

electrocaute-
ry, micrdebri-
der, coblation

Curettage,
electrocau-
tery

Microdebri-
dervs. suction
coagulation

NR

Coblator

Suction
monopolar
diathermy

NR

Electrocau-
tery vs. micro-
debrider vs.
coblator

414

Revision rate

0.57%

Non-obstruc-
tive symp-
tom = 12%;
Obstructive
symptom =
27%

1.6%

1.7%

0.55%

0.85%

1.29%

1.98%

1.53%

1.14%

9.08%

1.06%

2.57%

2.6%

Overall = 5.5%;
Electrocau-
tery=2.7%;
microdebrider
=9.7%; Cobla-
tor=5.3%

Mean
time be-
tween

primary
and

revision

surgery

NR

25y

35y

21
months
43y

NR

18y

NR

40
months

2.1 year

NR

NR

NR

297y

695
days

Risk factor for
revision

NR

Preoperative
obstructive
symptoms

NR

NR

Acid reflux

Non-examined
group
NR

Young age,
indication, acid
reflux; Surgical
technique is not a
risk factor

Age<5y, adenoi-
dectomy without
Tonsillectomy;
Curettage tech-
nique

No difference
between surgical
technique

Young age

NR

Female, old age,
previous antibi-
otic course, indi-
cation, asthma,
allergic rhinitis,
acid reflux

Young age, male,
concurrent pro-
cedure

Adenoidectomy
performed with
microdebrider

3.3 years

3.46
years

NR

6
months

11 years

2 years

5years

10 years

20 years

4.5 years

1 year

1 year

16 years

8.7 years

7 years



Revision adenoidectomy in children

Risk of
bias

Mean Risk factor for Mean
time be- revision follow
tween up
primary period
and
revision
surgery

Mean Male Revision rate

age %

Coun- 1\
try

First
author

Design

Surgical
technique

Year

Bhandari USA 5659 Moderate 39y 43% Single Microdebrider Overall=0.2%; 3.8y Adenoidectomy 10 years
2018* hospital vs. coblator Microdebrider performed with
vs. suction =1.42%; co- microdebrider
cautery vs blator = 0.79;
curettage suction cau-
tery = 0.36%;
curettage =
0.03%

Note: NR = not reported.

vealed that revision surgery was performed with a frequency of
1.9% in children who underwent adenoidectomy. Another main
purpose of this study was to identify risk factors associated with
revision surgeries. We systematically reviewed the pertinent lite-
rature and conducted a meta-analysis. However, there is a lack of
consensus regarding factors associated with revision surgeries.
Moreover, several modern techniques (i.e., suction cautery,
microdebridement, and coblation) have been introduced for
use in adenoid surgeries. Clinicians are particularly interested in
whether new surgical techniques are associated with a change
in revision rate. Compared with the revision rate performed
using the traditional technique (i.e., curettage), revision rates
were not significantly altered when surgery was performed used
modern surgical techniques. Therefore, adenoidectomies can

be performed using traditional or modern surgical techniques
depending on surgeon training and preference, and each tech-
nique produces a similar outcome in revision rate.

In this meta-analysis, the revision rate was 1.9% for pediatric
adenoidectomy ®-9_ In the current study, the overall revision
rate ranged from 0.2% to 9.08% (Table 2). Children were recrui-
ted either from a single hospital, multiple centers, or the entire
population. Among these studies, only two had a population-
based setting, and the revision rates were 9.08% and 2.6% in
these cases ®>*?. The overall revision rate was not significantly
different in the population-based study (4.9%) as compared with
multicenter (2.7%) and single hospital studies (1.5%). The overall
revision was also similar in the United States (1.7%) and outside
the United States (2.3%), implying that revision surgery rarely
occurred globally.

From a clinical perspective, identifying factors that contribute to
adenoid regrowth is imperative and facilitates the development
of a protocol to reduce the requirement for revision surgery.
Several risk factors have been proposed for revision surgery
after pediatric adenoidectomy @4, However, there is still a lack
of consistent findings between each study. Brietzke et al. found
that children with obstructive symptoms before surgery are

more likely to undergo revision surgery 9. Ezzat et al. described
the use of endoscopic examination to reduce adenoid recur-
rence rates ®¥. Monroy et al. ®® and Dearking et al. % have
demonstrated that children with acid reflux disease are at risk
of adenoid recurrence and the requirement for revision surgery.
Johnston et al. " found that the female sex is associated with
revision surgery in a hospital-based study, whereas a popula-
tion-based study by Lee et al. “? described revision surgery as
being more likely to occur in male patients. Association between
ages and revision adenoidectomies have also been studied.
Based on the normal growth patterns of adenoids in children,
the adenoid size increased during the first 7-8 years of life and
then decreased gradually “*. Therefore, ages at initial surgery
have been considered to affect revision surgery. Young ages at
initial surgery have been reported by Dearking et al. ©®, Duval
etal.®”, Thomas et al. %, and Lee et al. “?. However, Johnston
et al. ®" described older age as being associated with revision
surgery “V, Metaregression analysis in this study showed age as
being not significantly associated with revision rate. Therefore,
the timing of surgery should still be determined according to a
child’s condition and the physician’s clinical judgments.
Conventionally, adenoid tissues are removed by cold dissection
using adenotome curettes. In the 1980s, however, the addition
of suction electrocautery to control bleeding after curettage
became popular “9. Many techniques for surgical removal of the
adenoids have since been described %23, The most commonly
cited advantage of this technique over curettage is the ability
to precisely remove obstructing choanal adenoid tissue using
compact surgical devices ?%. In 2009, a meta-analysis by Reed
et al. compared outcomes of suction cautery adenoidectomies
to those using conventional curettage techniques ?*¥. Reed et
al. found that the use of electrocautery for adenoidectomies,

as compared with those using curettage, were associated with
a decrease in intraoperative bleeding and operative time @4,
However, outcomes of other techniques (i.e., microdebridement
and coblation) were not examined. Moreover, the impact of
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Figure 4. Funnel plot of standard error by difference in means of the revi-
sion rate. The symmetry of this plot indicates no apparent publication

bias.

surgical techniques on revision surgeries is not well clarified.
Dearking et al. ®® and Sapthavee et al. ®® have observed no
significant correlation between surgical techniques and revision
rates. By contrast, recent studies by Sjogren et al. “* and Bhan-
dari et al. “¥ have reported a higher revision rate from using
microdebridement compared with other techniques. In our
meta-analysis, revision rates in children using curettage, suction
cautery, microdebridement, and coblation were 0.6%, 1.6%,
2.3%, and 1.8%, respectively, and were not significantly different
between each other. These findings suggest a low revision rate
when pediatric adenoidectomies are performed using a wide
variety of surgical techniques.

This study has certain limitations. First, this meta-analysis stems
from a heterogeneity of data from various sources, and dispari-
ties in the settings of each study were noted when interpreting
the data. Second, most studies are case series in design. A ran-
domized controlled trial is highly desired to compare beneficial
effects and complications in different surgical techniques for
adenoidectomy. Third, there is a lack of population-based stu-
dies addressing the effects of surgical techniques on pediatric
adenoidectomy “=V. Studies included in this meta-analysis were
mostly hospital-based studies. Therefore, future studies should
investigate correlations between surgical techniques and outco-
mes in a population-based setting.

Conclusion

The overall revision rate of adenoidectomy was approximately
1%-2% in children. Revision rates remained low despite children
receiving surgeries in different settings and countries. Further-
more, based on the literature, surgical techniques, such as curet-
tage, suction cautery, microdebridement, and coblation, do not
significantly affect revision rates.
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Supplement Table 1. Searching process in database.

PubMed
Mesh Term: "adenoids", "adenoidectomy"’, "reoperation”
Full Term: revision, re-growth, epidemiology

(("Adenoids"[Mesh]) OR ("Adenoidectomy”[Mesh])) AND ("Reoperation"[Mesh] OR "revision" OR "regrowth" OR ("epidemiology"[Mesh]))
Filter by humans, child: birth-18 years, infant: birth-23 months
=723

Medline
Mesh Term: "adenoids", "adenoidectomy’
Full Term: revision, re-growth

, "reoperation’, "epidemiology"

((exp "adenoids") OR (exp "adenoidectomy")) AND ((exp "reoperation”) OR ("revision"mp.) OR ("regrowth".mp.) OR (exp "epidemiology"))
Filter by humans, all child: 0-18 years
=199

EMBASE
Mesh Term: "adenoids", "adenoidectomy’
Full Term: revision, re-growth
Filter by humans, newborn: up to 1 month, infant: 1 to 12 months, child: 1 to 12 years or unspecified, preschool child: 1 to 6 years, school child:
7-12 years, adolescent: 13 to 17 years

, "reoperation’, "epidemiology"

((‘'adenoids’/exp OR adenoids) OR (‘adenoidectomy’/exp OR adenoidectomy)) AND ((‘reoperation’/exp OR reoperation) OR (‘revision’/exp OR
revision) OR (‘epidemiology’/exp OR epidemiology) OR (‘regrowth’/exp OR regrowth))
= 991

Cochrane library
Mesh Term: "adenoids", "adenoidectomy’
Full Term: revision, re-growth

, "reoperation’, "epidemiology"

(("Adenoids"[Mesh]) OR ("Adenoidectomy”[Mesh])) AND ("Reoperation"[Mesh] OR "revision" OR "regrowth" OR ("epidemiology"[Mesh]))
=215

Total 1928 & After removing duplicates & Total 1405; Searching date: 2018/2/25
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Supplement Table 2. Risk of bias analysis for included study.

External Validity Internal Validity
First & [ c , U = = w3T = Summary
o - — (] ! € O . .
author / ﬁ -.32 -.gg £ 8 Ea %E EGEJ "6"53 3 ﬁ::g itemon
Year 8 2 s 9 9 < g4 g = o= S 3 529 SE 858 ¢ theover
& e g€ Qg T 2 ] 55 w8 g£8o g8 £88 s allriskof
T2 Sg  Ea Eg =y g 5 v 2 £ SEES8  bias
s~ $2 T T - g€ =¥ Esw S5 a39¢
g £ 54 =g 8¢ 28§ 53 &g £® BE5s
3 e = x © >4 3 <5
gg;gg? sky Yes No Yes Yes Yes Yes Yes Yes Yes Yes Moderate
Brietzke Yes Yes Yes No Yes Yes Yes Yes Yes Yes Moderate
2006*
L|ap|31 Yes Yes Yss No Yes Yes Yes Yes Yes Yes Moderate
2006
gggt;3e;k Yes No Yes Yes Yes Yes Yes Yes Yes Yes Moderate
Monrscz)y Yes Yes Yes No Yes Yes Yes Yes Yes Yes Moderate
2008
5321?34 No Yes Yes Yes Yes Yes Yes Yes Yes Yes High
g(;lﬂd;e Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Low
ZDS 1a ;I:;ng Yes Yes Yes No Yes Yes Yes Yes Yes Yes Moderate
Duval Low
2013 Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
ggﬁ);’t‘f vee Yes Yes Yes No Yes Yes Yes Yes Yes Yes Moderate
;2?;23 > Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Low
gg:;m Yes No Yes Yes Yes Yes Yes Yes Yes Yes Moderate
JZ(())T;‘?} on Yes Yes Yes No Yes Yes Yes Yes Yes Yes Moderate
Lee Low
20174 Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
;J(;%Sn Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Low
gg?gﬂa” Yes Yes Yes No Yes Yes Yes Yes Yes Yes Moderate

419



