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Background: Early postoperative hypotony remains a significant complication following PreserFlo MicroShunt (PMS) implantation,
potentially leading to serious sequelae including choroidal detachment and hypotensive maculopathy. This study evaluated the
effectiveness of intraoperative 9-0 nylon thread insertion (NTI) technique in preventing hypotony-related complications.

Methods: This retrospective comparative study included 81 eyes of 63 patients who underwent PMS implantation with mitomycin
C between September 2023 and June 2025. Eyes were divided into NTI group (59 eyes, 42 patients) and Non-NTI group (22 eyes, 21
patients). The primary outcome was the incidence of composite hypotony-related complications (choroidal detachment and/or
hypotensive maculopathy) during 6-month follow-up. Secondary outcomes included intraocular pressure (IOP) changes, medication
score reduction, and timing of suture removal. Statistical analyses incorporated cluster correction for bilateral cases.

Results: Baseline characteristics, including glaucoma subtype distribution, were comparable between groups. The composite hypotony-
related complication rate was significantly lower in the NTI group (11.9% vs 54.5%, p<0.001; odds ratio 0.112, 95% CI 0.039-0.321).
Kaplan-Meier analysis demonstrated superior complication-free survival in the NTI group (log-rank p<0.001, hazard ratio 0.094, 95% CI
0.035-0.252). The median IOP at postoperative day 1 was significantly higher in the NTI group (10.0 [8.0-14.0] vs 5.8 [5.0-8.5] mmHg,
p<0.001), indicating effective early hypotony prevention. At 6 months, both groups achieved comparable IOP control (13.0 [10.9-14.0] vs
13.0 [11.0-16.0] mmHg, p=0.324) with medication-free rates of 74.6% and 59.1%, respectively (p=0.190).

Conclusion: Intraoperative 9-0 nylon thread insertion significantly reduces hypotony-related complications following PMS implan-
tation without compromising IOP control at 6 months or medication reduction, representing a safe and effective surgical modification.
Keywords: PreserFlo MicroShunt, glaucoma surgery, hypotony prevention, nylon thread insertion, choroidal detachment, hypotensive
maculopathy

Introduction
Glaucoma is a progressive optic neuropathy characterized by optic nerve damage and corresponding visual field defects,
often associated with elevated intraocular pressure (IOP). It is a leading cause of irreversible blindness worldwide.'
While early-stage disease responds to pharmacological agents or laser treatments, moderate-to-advanced glaucoma often
requires surgical intervention when conservative approaches fail >

The PreserFlo MicroShunt™ (PMS, Santen Pharmaceutical Co., Ltd., Osaka, Japan) is a less-invasive bleb-forming
glaucoma surgery device that reduces IOP by facilitating aqueous humor drainage from the anterior chamber to the
subconjunctival space.> Recent clinical studies in Japan have demonstrated the increasing adoption of less-invasive bleb-
forming glaucoma surgeries, including PMS implantation, in Japanese ophthalmological practice.* Compared to conventional
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trabeculectomy, PMS has been reported to cause less postoperative inflammation and scarring with potentially improved IOP
control stability.>°

However, early postoperative hypotony from excessive aqueous outflow remains a major concern with PMS
implantation.”"® This complication can lead to serious sequelae such as choroidal detachment, hypotensive maculopathy,
anterior chamber shallowing, and vision loss.””

To address hypotony concerns, surgeons have adopted nylon suture insertion into the PMS tube to temporarily
increase outflow resistance, based on principles established in tube shunt occlusion techniques.’'® Previous reports have
described the use of 80 or 10-0 nylon sutures; however, the physical characteristics of the suture material, such as
thickness and stiffness, may influence both surgical handling and filtration resistance. However, the optimal suture caliber
balancing flow restriction and surgical handling remains unclear. In contrast, 9-0 nylon suture offers intermediate
thickness, potentially providing a balance between these factors.

Therefore, this study aimed to evaluate the clinical effectiveness of 9—0 nylon thread insertion (NTI) in reducing
hypotony-related complications and to characterize its impact on postoperative IOP control and medication requirements.

Methods

Study Design

This retrospective comparative study was approved by the Ethics Committee of the Japanese Red Cross Shizuoka
Hospital (approval number: 2024—42) and conducted in accordance with the principles of the Declaration of Helsinki. As
this study involved retrospective analysis of anonymized clinical data only, written informed consent was waived under
an opt-out approach.

Study Population
The study included adult patients who underwent glaucoma surgery using the PMS between September 2023 and June 2025 at
our institution. Initially, surgery was performed without nylon thread insertion, but subsequently, the surgical technique was
modified to include insertion of 9-0 nylon thread (Mani Nylon®, Mani, Inc., Utsunomiya, Japan; Product Number: ZE06-14)
into the tube lumen (nylon thread insertion: NTI). Based on this change, cases were classified into NTI group (with nylon
thread insertion) and Non-NTI group (without nylon thread insertion). A total of 81 eyes from 63 patients were included in the
final analysis: NTI group (59 eyes, 42 patients) and Non-NTI group (22 eyes, 21 patients). Bilateral cases were included, but
statistical analyses incorporated cluster correction at the patient ID level. Glaucoma subtype was determined based on medical
record review and classified as primary open-angle glaucoma (excluding normal-tension glaucoma), normal-tension glau-
coma, pseudo exfoliation glaucoma, primary angle-closure glaucoma, or unknown when classification was not possible.
Secondary glaucoma, including uveitis, neovascular, and steroid-induced glaucoma, were excluded from the analysis.
Exclusion criteria included corneal disease affecting visual function, retinal disease, severe postoperative complica-
tions that interfered with follow-up, insufficient preoperative data necessary for analysis, and a history of uveitis. All
included eyes had at least 6 months of postoperative follow-up and were evaluable at the 6-month time point.

Surgical Technique
All surgeries were performed by a single experienced surgeon (T.M.) who had completed approximately 30 PMS implantation
procedures before introducing the NTI technique, ensuring procedural consistency across both groups. The sclera was exposed
through conjunctival incision and Tenon’s capsule dissection, followed by application of 0.04% mitomycin C (MMC) solution
(Kyowa Kirin Co., Ltd., Tokyo, Japan) to modulate wound healing and prevent excessive subconjunctival fibrosis.'" A scleral
tunnel was created 3.5 mm posterior to the corneal limbus using a bevel-up knife, and the PMS was inserted. After confirming
proper placement of the fin portion within the scleral tunnel, aqueous outflow was verified.

In the NTI group, a 9-0 nylon thread was inserted into the MicroShunt lumen and externalized at the corneal limbus,
forming a J-loop configuration to provide temporary intraluminal resistance to aqueous outflow and allow controlled
postoperative removal (Figure 1). The conjunctiva was sutured with 9-0 nylon thread with the thread end exposed at the
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Figure | Intraoperative Technique of 9-0 Nylon Thread Insertion (NTI) in PreserFlo MicroShunt Implantation. (A) Schematic illustration of intraoperative 9-0 nylon thread
insertion into the lumen of the PreserFlo MicroShunt. The nylon thread is externalized 4 mm from the limbus as a J-shaped loop to facilitate postoperative removal. Arrows
indicate the PreserFlo MicroShunt and the 9-0 nylon thread. (B) Intraoperative photograph before conjunctival coverage, showing the intraluminal 9-0 nylon within the
PreserFlo MicroShunt and the externalized J-loop (arrows). (C) Final intraoperative appearance after conjunctival coverage, showing the 9-0 nylon loop positioned beneath
the conjunctiva to allow postoperative removal (arrow).

corneal limbus to enable outpatient suture removal. Finally, the absence of leakage was confirmed before completion of
the surgery.

Suture removal was performed during postoperative follow-up at the surgeon’s discretion based on intraocular
pressure and clinical course. Removal was typically considered when intraocular pressure exceeded the target range
for the individual patient based on postoperative course. In most cases, removal was performed during the early
postoperative period. Because this was a retrospective study, no strict predefined protocol for suture removal was applied.

Outcome Measures
In this study, hypotony was defined as an intraocular pressure (IOP) of <6 mmHg.

Primary outcome measures were: (1) Composite hypotony-related complications, defined as occurrence of choroidal
detachment and/or hypotensive maculopathy at any postoperative timepoint during the 6-month follow-up period; (2)
Postoperative intraocular pressure (IOP) changes at day 1, day 7, months 1, 3, and 6.

Secondary outcome measures were: (1) IOP changes before and after suture removal in the NTI group; (2) Changes in
medication scores (combination drugs and oral carbonic anhydrase inhibitors counted as 2 medications); (3) Medication-free
rates at 6 months. All IOP measurements were performed by experienced orthoptists using Goldmann applanation tonometry.

Statistical Analysis

Continuous variables were expressed as median (interquartile range [IQR]). Between-group comparisons used Mann—
Whitney U-test for continuous variables and Fisher’s exact test for categorical variables. For complication incidence
rates, odds ratios (OR) and 95% confidence intervals were calculated. Time to complication development was evaluated
using Kaplan-Meier method with Log rank test, and hazard ratios (HR) were calculated using Cox proportional hazards
model. All analyses incorporated cluster correction at the patient level to account for bilateral cases. Statistical
significance was set at p<0.05. All analyses were performed using R software (version 4.3.0).

Reporting Guideline
This observational study adheres to the STROBE (Strengthening the Reporting of Observational Studies in
Epidemiology) statement for reporting observational studies.

Results

Patient Characteristics

A total of 81 eyes from 63 patients were included in this study: 59 eyes (42 patients) in the NTI group and 22 eyes (21
patients) in the Non-NTI group (Table 1). Baseline characteristics, including age, sex, preoperative IOP, medication
score, and glaucoma subtype distribution, were comparable between groups. There was no significant difference in
glaucoma subtype distribution between the groups (p = 0.740). The median age was 76.0 (75.0-81.5) years in the NTI
group and 80.0 (64.3—84.0) years in the Non-NTI group (p = 0.306). Preoperative IOP was 19.5 (16.0-21.5) mmHg in the
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Table | Baseline Characteristics of Eyes Undergoing PreserFlo MicroShunt
Implantation with or Without Nylon Thread Insertion

Characteristic NTI Group Non-NTI Group | P-value
(n=59) (n=22)

Age, years 76.0 (75.0-81.5) | 80.0 (64.3-84.0) 0.306

Sex, male, n (%) 32 (54.2) 11 (50.0) 0.805

Preoperative IOP, mmHg 19.5 (16.0-21.5) | 19.0 (15.5-24.0) 0.395

Preoperative medication score | 3.0 (3.0-4.0) 3.0 (3.04.0) 0.967

Notes: Data are presented as median (interquartile range) for continuous variables and number
(percentage) for categorical variables. P values were calculated using the Mann—-Whitney U-test for
continuous variables and Fisher’s exact test for categorical variables.

NTI group and 19.0 (15.5-24.0) mmHg in the Non-NTI group (p = 0.395). The preoperative medication score was 3.0
(3.0-4.0) in both groups (p = 0.967). All eyes completed the 6-month follow-up period, and no cases were censored
before the final time point.

Primary Outcomes
Postoperative IOP Changes
Postoperative IOP trends differed between groups during the early postoperative period (Table 2 and Figure 2). The NTI
group showed higher IOP at postoperative day 1 (10.0 [8.0-14.0] vs 5.8 [5.0-8.5] mmHg, p<0.001) and day 7 (10.0
[8.6-13.0] vs 8.9 [7.0-9.0] mmHg, p=0.001), indicating effective early hypotony prevention. From month 1 onwards, no
significant differences were observed between groups (month 1: 11.0 [8.4-13.0] vs 10.0 [7.0-11.8] mmHg, p=0.264;
month 3: 12.0 [9.0-13.8] vs 12.0 [10.0-13.8] mmHg, p=0.823; month 6: 13.0 [10.9-14.0] vs 13.0 [11.0-16.0] mmHg,
p=0.324). All cases of numerical hypotony (IOP <6 mmHg) in both groups were transient and resolved spontaneously
within a few days without requiring additional interventions such as viscoelastic injection, suturing, or needling. No cases
required surgical or procedural intervention for hypotony management.

In contrast, hypotony associated with structural complications, including choroidal detachment and hypotensive
maculopathy, was considered clinically significant. Among these, all cases of hypotensive maculopathy were associated
with decreased visual acuity.

Hypotony-Related Comeplications

The incidence of composite hypotony-related complications was significantly lower in the NTI group compared to the
Non-NTI group. Numerical hypotony (IOP <6 mmHg) occurred in 9 of 59 eyes (15.3%) in the NTI group and in 14 of 22
eyes (63.6%) in the Non-NTI group. The composite outcome (choroidal detachment and/or hypotensive maculopathy)

Table 2 Intraocular Pressure Changes Over Time

Timepoint NTI IOP (mmHg) | Non-NTI IOP (mmHg) | P-value
(n=59) (n=22)

Preoperative 19.5 (16.0-21.5) 19.0 (15.5-24.0) 0.395
Postoperative day | 10.0 (8.0-14.0) 5.8 (5.0-8.5) <0.001
Postoperative day 7 (+ 3 days) 10.0 (8.6-13.0) 8.9 (7.0-9.0) 0.001
Postoperative month | (30 + 7 days) 11.0 (8.4-13.0) 10.0 (7.0-11.8) 0.264
Postoperative month 3 (90 + 14 days) 12.0 (9.0-13.8) 12.0 (10.0-13.8) 0.823
Postoperative month 6 (180 + 21 days) | 13.0 (10.9-14.0) 13.0 (11.0-16.0) 0.324

Notes: Data are presented as median (interquartile range). P values were calculated using the Mann—Whitney U-test.
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Figure 2 Intraocular Pressure Changes Over Time. Box-and-whisker plots showing intraocular pressure (IOP) over 6 months in the NTI (nylon thread insertion) group
(blue) and the non-NTI group (red). Significant between-group differences were observed at postoperative day | (P < 0.001) and postoperative week | (P = 0.001), indicating
effective early hypotony prevention in the NTI group. From postoperative month | onward, no significant between-group differences were observed, indicating comparable
IOP control at 6 months. Between-group comparisons at each time point were performed using the Mann—Whitney U-test. ns, not significant; ***P < 0.001.

occurred in 7 of 59 eyes (11.9%) in the NTI group versus 12 of 22 eyes (54.5%) in the Non-NTI group (odds ratio 0.112,
95% CI 0.039-0.321, p<0.001). Specifically, choroidal detachment occurred in 3.4% vs 31.8% (p=0.001), and hypoten-
sive maculopathy in 10.2% vs 54.5% (p<0.001). No shallow anterior chamber was observed in either group.

Kaplan-Meier survival analysis revealed a significantly lower cumulative incidence of hypotony-related complica-
tions in the NTI group over the 6-month follow-up period (Figure 3). Cox proportional hazards analysis demonstrated
that the NTI group had a significantly reduced risk of developing complications (hazard ratio 0.094, 95% CI
0.035-0.252, log-rank p<0.001).

Secondary Outcomes

IOP Changes Around Suture Removal

Changes in intraocular pressure before and after suture removal were analyzed in the NTI group (n=59). The median
intraocular pressure before suture removal was 12.0 (10.0-15.0) mmHg and decreased to 9.4 (8.0-12.0) mmHg after
removal. The median IOP reduction associated with suture removal was —2.0 (—4.4-0.0) mmHg (p<0.001). Suture
removal was performed in all eyes in the NTI group. The median time to suture removal was 8 days (IQR 4.5-18 days;
range 1-71 days). Hypotony (IOP <6 mmHg) occurred in 6 eyes immediately after suture removal. All cases of hypotony

observed immediately after suture removal were transient and resolved without requiring additional intervention.

Medication Requirements
Medication requirements were substantially reduced in both groups following surgery. Both groups showed decreased
medication scores from baseline, with no significant between-group differences during the postoperative course. At 6

Clinical Ophthalmology 2026:20 heeps: 5



Matsuoka et al

1.0 1 -l

o o
o ®
1 1

Complication-Free Survival Rate
o
~

0.2 A

NTI Group (n=59)
Non-NTI Group (n=22)

0.0 T T T T T
0 50 100 150 200

Days Postoperative

Figure 3 Kaplan-Meier Survival Curve for Hypotony-Related Complication-Free Survival. Kaplan—Meier analysis showed significantly higher hypotony-related complication-
free survival in the NTI group than in the non-NTI group (log-rank P < 0.001; hazard ratio, 0.094; 95% confidence interval, 0.035-0.252).

months, median medication scores were 0 (0—1) in the NTI group and 1 (0-2) in the Non-NTI group (p=0.076).
Medication-free rates at 6 months were 74.6% in the NTI group and 59.1% in the Non-NTI group (p=0.190).

No additional surgical revisions, bleb needling procedures, or reoperations were required in either group during the follow-
up period. Importantly, no cases of persistent hypotony or structural complications were observed following suture removal.

Discussion

This study demonstrates that intraoperative 9-0 nylon thread insertion (NTI) significantly reduces the incidence of
hypotony-related complications following PMS implantation while maintaining effective IOP control and allowing
predictable pressure reduction upon suture removal. Our findings contribute important evidence to the evolving literature
on hypotony prevention strategies in less-invasive bleb-forming glaucoma surgery.

The most significant finding of our study was the substantial reduction in composite hypotony-related complications
with NTI (11.9% vs 54.5%, OR 0.112, p<0.001). This substantial reduction is clinically relevant when compared to
reported complication rates in the literature. Previous studies have reported variable rates of hypotony-related complica-
tions following PMS implantation.”*'* Al Habash and Alshaibani reported similar complication rates in their recent
series, which closely align with our Non-NTI group.'® The significantly lower rate in our NTI group suggests that
prophylactic nylon insertion represents a highly effective preventive strategy.

In the present study, all cases of numerical hypotony were transient and resolved spontaneously within a few days
without requiring any additional intervention. No cases required surgical or procedural management for hypotony. In
contrast, hypotony associated with structural complications, such as choroidal detachment and hypotensive maculopathy,
represented clinically significant hypotony. Notably, hypotensive maculopathy was accompanied by visual acuity
reduction, highlighting its clinical relevance. These findings indicate that numerical hypotony alone does not adequately
reflect clinically meaningful hypotony following PMS implantation, as clinically significant hypotony is primarily
defined by associated structural complications.” Therefore, our analysis focused on complication-associated hypotony
as the primary outcome rather than numerical hypotony alone.
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The temporal pattern of IOP control observed in this study provides insight into both the mechanism of action and
potential sources of bias. The higher early postoperative IOP in the NTI group suggests that intraluminal nylon insertion
effectively provides temporary resistance to aqueous outflow, thereby preventing excessive early filtration. In contrast,
the gradual increase in IOP observed in the Non-NTI group over time may reflect the natural wound healing process,
including subconjunctival fibrosis and reduction of filtration. In addition, externalization of the nylon thread at the limbus
enables simple and safe postoperative removal in an outpatient setting, enhancing the practicality of this technique.

However, this temporal pattern should also be interpreted in the context of the study design. Because the Non-NTI
group was operated earlier in the study period and the NTI group later, a chronological bias related to surgical experience
cannot be excluded and may have partially influenced the early postoperative outcomes, particularly in the Non-NTI
group. It is possible that improvements in surgical technique, perioperative management, or case selection over time
contributed in part to the observed differences. Nevertheless, the magnitude of the reduction in hypotony-related
complications in the NTI group suggests that the effect of the intraluminal nylon technique is clinically meaningful
beyond the influence of surgical experience alone.

Our approach using 9—0 nylon suture represents a variation of the intraluminal stenting concept previously described
with different suture calibers. Previous reports have described the use of both thicker sutures such as 80 and thinner
sutures such as 10-0 for temporary flow restriction in glaucoma drainage procedures. Similar intraluminal stenting
techniques have been reported in glaucoma drainage device surgery to reduce early postoperative hypotony,'* particularly
in Ahmed valve implantation.'> In the context of PreserFlo MicroShunt, Verma-Fuehring et al reported successful
hypotony prevention using 100 nylon sutures, achieving a reduction in adverse events from 15.8% to 6.2%.'° While
thinner sutures may allow finer flow modulation, the use of 9-0 nylon in our study may provide a balance between
effective outflow restriction and surgical handling characteristics. The slightly larger diameter of 9-0 nylon may offer
sufficient temporary resistance to aqueous outflow while remaining technically manageable during insertion and removal.

The concept of systematic tube occlusion for hypotony prevention has been established in traditional tube shunt
surgery.'* Studies on drainage devices have demonstrated that choroidal effusion commonly occurs in association with
early postoperative hypotony, emphasizing the importance of preventive strategies.'*

The controlled IOP reduction following suture removal (median A —2.0 mmHg [IQR —4.4 to 0.0], p<0.001) demonstrates
an additional advantage of the NTI technique: it allows surgeons to titrate postoperative IOP through selective suture
removal. This feature provides flexibility in postoperative management and may be particularly valuable in cases where IOP
remains elevated after the initial healing period. The timing of suture removal in our study was determined based on
postoperative IOP and clinical course, typically during the early postoperative period. The observed IOP reduction following
removal, together with the absence of intervention-requiring hypotony, suggests that this strategy allows controlled
modulation of aqueous outflow without compromising safety. These findings indicate that individualized timing of suture
removal may be an effective approach to balancing early hypotony prevention and subsequent IOP reduction.

Regarding medication burden reduction, both groups achieved substantial decreases in medication requirements, with
the NTI group showing a numerically higher medication-free rate at 6 months (74.6% vs 59.1%), although this did not
reach statistical significance (p=0.190). Importantly, no additional surgical or procedural interventions were required to
achieve comparable IOP control between the groups, suggesting that the NTI technique does not appear to increase
postoperative management burden. The trend toward better medication independence in the NTI group, combined with
the dramatic reduction in complications, supports the clinical value of this technique.

Limitations

First, the retrospective design and non-randomized allocation may introduce selection bias and limit our ability to
establish definitive causal relationships. In addition, NTI was introduced later during the study period (Non-NTI group
operated earlier, NTI group later), and therefore a chronological bias related to surgical experience cannot be excluded.
Some of the Non-NTI cases may have been performed during the initial learning phase of PMS implantation, which
could have influenced early postoperative outcomes, although the surgeon (T.M.) had already completed approximately
30 PMS procedures before introducing the NTI technique. Although all cases of numerical hypotony resolved sponta-
neously, the retrospective design limited the precise temporal characterization of hypotony duration.
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Second, although glaucoma subtype was retrospectively classified based on medical record review, some degree of
misclassification or incomplete information may remain due to the retrospective nature of data collection and reliance on
clinical documentation. Although baseline subtype distribution was comparable between groups, residual confounding
related to specific subtypes, such as pseudo exfoliation glaucoma, cannot be completely excluded.

Third, the Non-NTI group had a smaller sample size (22 eyes vs 59 eyes), which may have limited statistical power for
detecting differences in secondary outcomes such as medication-free rates. However, the dramatic and statistically significant
reduction in primary outcomes (hypotony-related complications) demonstrates robust clinical efficacy despite this limitation.

Fourth, all surgeries were performed by a single experienced surgeon at a single institution, potentially limiting the
generalizability of our findings to other surgical practices. Multicenter studies would help validate these results across
different surgical skill levels and practice settings. Recent multicenter analyses have demonstrated variability in out-
comes across different institutions.'?

Finally, the relatively short follow-up period of 6 months may not capture late complications or efficacy outcomes.
Longer follow-up studies will be necessary to establish the durability of these benefits and to assess any delayed
complications associated with the NTI technique. In addition, medication adherence patterns over time may also
influence surgical outcomes.'®

Despite these limitations, the substantial and statistically significant reduction in hypotony-related complications
demonstrates the clinical value of the NTI technique. Future research should focus on prospective randomized controlled
trials, longer-term outcomes, multicenter validation, and optimization of suture removal timing."’

Another limitation of this study is that the need for additional postoperative interventions was not pre-specified as
a formal outcome measure. However, no cases required bleb needling, surgical revision, or reoperation during the follow-
up period, suggesting a low procedural burden in both groups.

Conclusion
This study demonstrates that intraoperative 9—-0 nylon thread insertion significantly reduces the hazard of hypotony-
related complications following PreserFlo MicroShunt implantation (hazard ratio, 0.094; 95% CI, 0.035-0.252) while
preserving surgical efficacy in IOP control and medication reduction. The technique represents a practical and valuable
addition to less-invasive bleb-forming glaucoma surgery.

Based on our findings, we recommend considering 9—0 nylon thread insertion as a useful prophylactic option for
PreserFlo MicroShunt implantation, particularly in patients at higher risk for hypotony complications.

Future research should focus on longer-term follow-up and multicenter validation to establish the generalizability and
durability of these benefits.
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CD, Choroidal detachment; CI, Confidence interval; GEE, Generalized estimating equations; HR, Hazard ratio; IOP,
Intraocular pressure; IQR, Interquartile range; MMC, Mitomycin C; NTI, Nylon thread insertion; OR, Odds ratio; PMS,
PreserFlo MicroShunt; SD, Standard deviation; STROBE, Strengthening the Reporting of Observational Studies in
Epidemiology.
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