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ABSTRACT

Purpose: To determine whether short-term dehydration and hyperhydration affect OCT-derived retinal
thickness in healthy young adults in a randomized cross-over design. Methods: Sixty volunteers aged 18–35
years completed two morning sessions ≥7 days apart: 12-h fluid restriction, representing relative dehy-
dration, and water loading, defined as ≥2 L within 4 h. Spectral-domain OCT (Zeiss Cirrus HD-OCT 7000)
was performed by a masked examiner. Primary outcomes were central subfield thickness (CST) and mean
peripapillary retinal nerve fiber layer (RNFL) thickness; secondary outcomes were cube average thickness
(CAT) and ganglion cell–inner plexiform layer (GCL–IPL) thickness. Hydration was documented using a
self-reported thirst scale and recorded water intake. Within-subject comparisons used the Wilcoxon
signed-rank test. Results:Median age was 28.5 years and 65% of participants were female. Thirst was higher
during dehydration than hyperhydration (P < 0.001). After review of OCT outputs and exclusion of
outlying paired observations for GCL–IPL and CAT, the direction and statistical interpretation of the
findings remained unchanged. CAT was slightly lower during dehydration in both eyes. CST was lower
during dehydration in the left eye, with a similar non-significant trend in the right eye. RNFL thickness did
not differ between hydration states in either eye. GCL–IPL thickness showed only a small right-eye
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difference and no significant difference in the left eye. Conclusions: Acute fluid restriction was associated
with small reductions in macular OCT thickness measures, whereas RNFL thickness remained stable.
The magnitude of these changes was modest and close to expected OCT test–retest variability, suggesting
limited clinical relevance for routine individual interpretation but potential relevance for highly
standardized research or longitudinal imaging settings.
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INTRODUCTION

Hydration status plays a fundamental role in systemic homeostasis and can influence the
physiology of multiple organ systems, including the eye [1]. Ocular tissues are sensitive to
changes in fluid balance due to their metabolic demands and precise structural composition.
Previous studies have suggested that variations in hydration may affect intraocular pressure and
potentially retinal morphology [1, 2].

Optical coherence tomography (OCT) enables highly reproducible, non-invasive measure-
ments of retinal microstructure, including macular thickness and peripapillary retinal nerve
fiber layer (RNFL) thickness [3, 4]. Because OCT is widely used for clinical decision-making
and longitudinal monitoring, understanding sources of physiological variability is important
when interpreting small changes over time [5]. The retina is among the most metabolically
active tissues in the body and may be particularly sensitive to systemic fluid balance; therefore,
acute dehydration or hyperhydration could plausibly introduce measurable variability in OCT-
derived thickness parameters [2, 6, 7]. However, evidence on hydration-related OCT changes
remains limited and inconsistent, particularly in healthy young adults, a population commonly
used as controls in clinical trials and normative database studies [8]. Moreover, many prior
studies did not directly compare dehydration and hyperhydration within the same individuals
using a cross-over design, limiting the ability to isolate within-subject effects [8].

This study aims to evaluate the effects of controlled dehydration and hyperhydration on OCT-
derived retinal parameters in healthy young adults using a cross-over design. The primary out-
comes are changes in central subfield thickness (CST) and mean peripapillary RNFL thickness
between hydration states. Secondary outcomes include cube average thickness (CAT) and macular
ganglion cell–inner plexiform layer (GCL–IPL) thickness. These findings may help clarify the
extent to which systemic hydration contributes to normal variability in OCT measurements
and inform standardization of imaging conditions in research and clinical follow-up [3, 5].

MATERIALS AND METHODS

Study design

This prospective, randomized, cross-over study was conducted at the Department of Ophthal-
mology, University Hospital of Split, Croatia. The protocol adhered to the Declaration
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of Helsinki and was approved by the Ethics Committee of University Hospital of Split
(Split, Croatia), Class: 520-03/25-01/226; Registration No.: 2181-147/01-06/LJ.Z.-25-02;
Date: 29 September 2025; Place: Split. Written informed consent was obtained from all partici-
pants prior to inclusion. The study was registered at ClinicalTrials.gov (Identifier: NCT07177131).

Participants

Healthy volunteers aged 18–35 years were recruited among hospital employees and medical
students. Eligibility required normal ocular and systemic status on history and screening exam-
ination, and best-corrected visual acuity ≥1.0 (decimal). Exclusion criteria included active ocular
disease that could affect retinal or optic nerve measurements (e.g., glaucoma/optic neuropathy,
macular or retinal pathology), systemic conditions known to markedly affect fluid balance (e.g.,
renal disease, diabetes), pregnancy or breastfeeding, and contact lens wear within 24 h prior to
OCT imaging.

Baseline characteristics collected included age, sex, and body mass index (BMI). Arterial
hypertension status and history of ocular surgery were recorded. For the purpose of this study,
“healthy volunteers” were defined as participants without ocular pathology affecting OCT
measures and without systemic diseases expected to significantly influence fluid balance;
well-controlled arterial hypertension and a remote history of uncomplicated ocular surgery were
not exclusionary provided screening was unremarkable and OCT image quality criteria
were met.

Pre-visit questionnaire and hydration assessment

Before each visit, participants completed a standardized questionnaire documenting potential
confounders, including habitual caffeine consumption and contact lens use. Hydration status
was assessed subjectively via:

1. A self-reported thirst rating scale (0–10; 0 5 no thirst, 10 5 maximum thirst).
2. Self-reported total water intake (liters) in the preceding 4 h.

No objective biochemical markers (e.g., serum electrolytes, osmolality) were collected.

Hydration protocol and randomization

Each participant completed two study sessions (relative dehydration and hyperhydration) with a
minimum 7-day washout period. The order of sessions was randomized using a computer-
generated random sequence, allocating participants 1:1 to one of two sequences (dehydration-
first or hyperhydration-first). Randomization was performed by an investigator not involved in
OCT acquisition using a computer-generated sequence, with allocation stored in sealed
envelopes or a protected file.

1. Relative dehydration: abstaining from water intake for 12 h before measurement (food
permitted; no beverages).

2. Hyperhydration: participants were instructed to consume at least 2 L of water within 4 h
prior to measurement; actual intake was recorded.

Compliance was assessed via self-reported intake and the recorded “water intake in the last
4 h” variable.
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OCT imaging

All assessments were performed in the morning (8:00–10:00 a.m.) to minimize diurnal variation.
Spectral-domain OCT imaging was performed using Zeiss Cirrus HD-OCT 7000 (Carl Zeiss
Meditec, Dublin, CA, USA) by the same experienced examiner. The examiner was masked to
hydration condition during OCT acquisition; participants completed the hydration/thirst ques-
tionnaire after imaging. Both right and left eyes were imaged to assess inter-eye consistency of
hydration-related OCT changes; however, to avoid inter-eye dependency bias, right and left eyes
were analyzed separately and were not pooled into a single-eye dataset.

Macular and optic nerve head scans were acquired using standard Cirrus protocols
(e.g., Macular Cube 5123 218 and Optic Disc Cube 2003 200). Optical coherence tomography
angiography (OCTA) scans were also acquired using a 33 3 mm scan pattern. OCTA-derived
vascular parameters were explored in an exploratory manner; however, because no statistically
significant differences were observed between dehydration and hyperhydration states, these data
were not included among the main outcomes of the present report.

Outcomes

Primary outcomes were:

• Central Subfield Thickness (CST) (μm)
• Mean (average) peripapillary RNFL thickness (μm)

Secondary outcomes included:

• Cube Average Thickness (CAT) (μm), defined as the device-reported mean thickness across
the macular cube scan

Mean ganglion cell–inner plexiform layer (GCL-IPL) thickness (μm), as reported by the
Cirrus Ganglion Cell Analysis algorithm.

CST was selected as a primary macular outcome because it is a routinely reported and
clinically relevant measure of central macular structure, whereas CAT was included as a sec-
ondary outcome because it reflects average thickness across the broader macular cube. Together,
these parameters allowed assessment of both central and more global macular thickness changes.
Mean peripapillary RNFL thickness was selected as a primary optic nerve–related outcome
because it is a standard OCT parameter used in neuroretinal assessment and longitudinal
monitoring. Mean GCL–IPL thickness was included as a secondary macular neuroretinal
parameter to explore whether inner retinal layers show hydration-related variability.

For each OCT parameter, the within-subject effect of hydration status was evaluated by
comparing dehydration vs. hyperhydration sessions. For regression modeling, change scores
were defined as:

• ΔCST 5 CST(hyperhydration) � CST(dehydration)
• ΔCAT 5 CAT(hyperhydration) � CAT(dehydration)

Definition of “more pronounced dehydration” subgroups

To explore whether the magnitude of macular thickness change depended on dehydration
intensity, participants were categorized into two dehydration-severity strata based on the
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subjective thirst score recorded during the dehydration session (thirst >7 vs. ≤ 7). This subgroup
analysis was based on median of subjective thirst level during dehydration period.

Image quality control

All OCT scans were reviewed for adequate image quality and checked for motion artifacts
and segmentation errors. Scan acceptance followed manufacturer-recommended quality
criteria; specifically, Cirrus signal strength (0–10) was required to be ≥ 6 and scans had
to be free of significant motion artifacts or segmentation errors. Scans not meeting criteria
were repeated when feasible; scans with persistent artifacts or segmentation failure were
excluded.

Statistical analysis

Statistical analysis and visual rendering was done in GraphPad Prism (version 10.5.0.; GraphPad
Software, San Diego California, USA). Continuous variables were summarized as median (inter-
quartile range, IQR) and categorical variables as n (%). Within-subject comparisons between
dehydrated and hyperhydrated states were performed using the Wilcoxon signed-rank test. For
Wilcoxon signed-rank tests, signed ranks were calculated from paired within-subject differences
defined as hyperhydration minus dehydration. Positive signed ranks therefore indicated higher
values during hyperhydration, whereas negative signed ranks indicated higher values during
dehydration. Accordingly, a predominance of positive signed ranks was interpreted as indicating
lower values in the dehydrated state.

A two-tailed P-value <0.05 was considered statistically significant.
Before final analysis, paired OCT measurements were reviewed for extreme within-subject

differences between the dehydration and hyperhydration sessions. Outliers were defined at the
level of paired within-subject change, calculated as hyperhydration minus dehydration. As in the
previous revised analysis, for GCL–IPL and CAT, paired observations with an absolute within-
subject difference greater than 9 μm were excluded from the final analysis. This threshold was
applied to identify paired differences considered implausibly large relative to the expected short-
term variability of these OCT-derived parameters. No additional exclusions were applied for
GCL–IPL or CAT.

In response to the reviewer’s concern regarding large CST changes, CST analyses were
additionally repeated after exclusion of paired observations with an absolute within-subject
CST difference greater than 25 μm. These observations were considered outlying paired CST
changes because their magnitude was substantially larger than the expected hydration-related
effect observed in the remaining cohort and could not be confidently attributed to hydration
status alone. The revised Fig. 3 presents the CST paired comparison after exclusion of these CST
outliers. The direction and statistical interpretation of the CST results remained unchanged after
this sensitivity analysis.

To evaluate factors associated with OCT change measures, multivariable linear regression
models were fitted separately for each eye with ΔCST and ΔCAT as dependent variables.
Prespecified covariates included age, sex, and subjective thirst level (0–10). Regression coeffi-
cients were reported as unstandardized β ± standard error with corresponding P-values. Period
and carryover effects were not formally tested.
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RESULTS

Baseline characteristics of the studied population are presented in Table 1. No participants were
excluded during screening. The study included 60 participants with a median age of 28.5 years
(IQR 25.0–34.3), of whom 39 (65.0%) were female. Median body mass index was 23.8 kg m�2

(IQR 21.1–27.1). Arterial hypertension and a history of ocular surgery were each present in
2 participants (3.3%). After review of the original OCT outputs and exclusion of paired
observations with absolute within-subject change >9 μm for GCL–IPL and CAT, analyses were
repeated using the cleaned dataset. The number of included paired observations was 59 and 58
for GCL–IPL in the right and left eye, respectively, and 57 and 56 for CAT in the right and left
eye, respectively. Exclusion of these outlying observations did not materially alter the direction,
statistical significance, or interpretation of the findings.

No significant difference in mean RNFL thickness was observed between dehydrated
and hyperhydrated states in either eye (right eye: 96.5 [IQR 91.8–104.0] μm vs. 97.5 [IQR
91.0–104.0] μm, P 5 0.658; left eye: 95.5 [IQR 90.4–104.0] μm vs. 95.5 [IQR 90.2–103.8] μm,
P 5 0.221) (Fig. 1).

After exclusion of outlying paired observations with absolute within-subject change >9 μm,
mean GCL–IPL thickness was analyzed in 59 right eyes and 58 left eyes. In the right eye, median
GCL–IPL thickness was identical between dehydration and hyperhydration states (83.0 [IQR
79.0–86.0] μm vs. 83.0 [IQR 79.0–86.0] μm), although paired analysis showed a small shift
toward lower values during dehydration [P 5 0.013]. In the left eye, no significant difference in
mean GCL–IPL thickness was observed between dehydration and hyperhydration states
(83.0 [IQR 79.0–86.0] μm vs. 83.0 [IQR 79.0–86.0] μm, [P 5 0.351]) (Fig. 2).

After review of paired CST data, observations with an absolute within-subject CST change
greater than 25 μm were excluded from the sensitivity analysis presented in Fig. 3. After exclu-
sion of these paired CST outliers, CST remained lower during dehydration than hyperhydration,
and the statistical interpretation of the finding was unchanged.

Table 1. Baseline characteristics of the study population

Parameter Total (n 5 60)

Age, years 28.5 (25.0–34.3)
Female sex, n (%) 39 (65.0)
Body mass index, kg m�2 23.8 (21.1–27.1)
Arterial hypertension, n (%) 2 (3.3)
History of ocular surgery, n (%) 2 (3.3)
Habitual caffeine consumer, n (%) 49 (81.7)
Contact lenses, n (%) 7 (11.7)
Subjective thirst level (10-point scale)p

Dehydration period 7 (5–8)
Hyperhydration period 1 (0–2)

Total water intake in the last 4 h, L
Dehydration period 0 (0)
Hyperhydration period 2.5 (2–3)

Data presented as n (%) or median (IQR). pP < 0.001, Wilcoxon signed-rank test.
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CST was lower during dehydration than hyperhydration in the left eye, with a similar
non-significant trend in the right eye. Although median CST values were similar (254.0
[237.0–265.0] μm vs. 253.5 [241.0–270.3] μm), paired analysis demonstrated lower CST in
the dehydrated state in the majority of participants, as reflected by the predominance of positive
signed ranks (hyperhydrated � dehydrated: 1,538 vs. 115.5, P < 0.001). Accordingly, in the left
eye, CST was lower in the dehydrated state (254.5 [IQR 236.0–266.0] μm) compared with the
hyperhydrated state (255.5 [IQR 241.0–270.5] μm, P < 0.001) (Fig. 3). CST was lower during
dehydration than hyperhydration in both eyes (both P < 0.001) (Fig. 3). In multivariable linear

Fig. 1. Comparison of mean RNFL thickness between dehydrated and hyperhydrated states. A) Right eye;
B) Left eye. Abbreviations: RNFL: Retinal Nerve Fiber Layer. pWilcoxon signed-rank test
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regression analysis, ΔCST was not independently associated with age, sex, or subjective thirst
level for either eye (Table 2).

Paired observations with an absolute within-subject CST difference greater than 25 μm were
excluded from this sensitivity analysis. A) Right eye; B) Left eye. Abbreviation: CST, central
subfield thickness. Wilcoxon signed-rank test.

After exclusion of outlying paired observations with absolute within-subject change >9 μm,
CAT remained slightly lower in the dehydrated state in both eyes. In the right eye, CAT was

Fig. 2. Comparison of mean GCL-IPL thickness between dehydrated and hyperhydrated states. A) Right
eye; B) Left eye. Abbreviations: GCL-IPL: Ganglion Cell-Inner Plexiform Layer. Wilcoxon signed-rank test
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286.0 [IQR 276.0–292.0] μm during dehydration and 285.0 [IQR 276.5–294.0] μm during hyper-
hydration, with a median paired change of 1.0 [IQR �1.0 to 4.0] μm, [P 5 0.042]. In the left eye,
CAT was 282.0 [IQR 275.3–289.0] μm during dehydration and 283.0 [IQR 275.0–289.8] μm
during hyperhydration, with a median paired change of 2.0 [IQR �0.75 to 4.0] μm, [P 5 0.005]
(Fig. 4). In multivariable linear regression analysis, ΔCAT in the right eye was not independently
associated with age, sex, or subjective thirst level. Conversely, in the left eye, both age and subjective
thirst level were independently associated with ΔCAT (Table 3).

Fig. 3. Comparison of central subfield thickness between dehydrated and hyperhydrated states after
exclusion of paired CST outliers
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Table 2. Multivariable linear regression analysis of factors associated with ΔCST

Eye Parameter β ± standard errorp P

Right eye Age, years �0.05 ± 0.04 0.493
Sex 0.23 ± 0.21 0.834

Subjective level of thirst (0–10) 0.25 ± 0.24 0.317
Left eye Age, years �0.06 ± 0.15 0.271

Sex �1.87 ± 1.51 0.221
Subjective level of thirst (0–10) 0.23 ± 0.09 0.495

punstandardized beta coefficient. Abbreviations: CST: Central Subfield Thickness.

Fig. 4. Comparison of Cube Average Thickness between dehydrated and hyperhydrated states. A) Right
eye; B) Left eye. Wilcoxon signed-rank test
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DISCUSSION

This randomized cross-over study examined the effects of controlled dehydration and hyper-
hydration on OCT-derived retinal thickness parameters in healthy young adults. The main
finding was that 12 h of fluid restriction was associated with small but statistically significant
differences in macular thickness measures, although the direction of change was not uniform
across all parameters. CAT was slightly lower in the dehydrated state in both eyes. CST was also
lower in the dehydrated state in the left eye and showed a similar, although non-significant,
trend in the right eye. Thus, macular thickness changes were generally small and directionally
consistent, rather than showing opposite directionality between eyes. In contrast, mean RNFL
thickness did not differ between hydration states in either eye, and changes in GCL–IPL thick-
ness were small and not fully consistent between eyes. Mean GCL–IPL thickness was slightly
lower in the dehydrated state in the right eye, while no significant difference was observed in the
left eye. Given the small effect size, its proximity to expected GCIPL test–retest variability, and
the multiple endpoints analyzed without correction, this isolated finding should be interpreted
cautiously and considered exploratory pending confirmation in studies with objective hydration
markers and prespecified GCL–IPL analyses. The absence of significant RNFL change in either
eye suggests that peripapillary RNFL thickness is relatively stable under short-term hydration
manipulation, possibly because of differences in tissue composition, anatomical location, and
lower susceptibility to acute systemic fluid shifts compared with macular thickness measures.
The inter-eye inconsistency in GCL–IPL findings may reflect physiological asymmetry, segmen-
tation variability, or statistical noise related to multiple OCT endpoints. Overall, the results
suggest that acute fluid restriction can produce measurable, but very modest, shifts in macular
thickness on OCT, while peripapillary RNFL thickness appears relatively stable under these
conditions. The incomplete parallelism between CST and CAT may reflect both anatomical
and methodological factors. CST represents the central subfield and may therefore be more
sensitive to small localized changes or segmentation variability, whereas CAT reflects the
average thickness across the broader macular cube and may better capture diffuse, low-ampli-
tude changes. Regional differences in vascular density, tissue composition, and susceptibility to
measurement noise may therefore explain why these parameters did not change identically
across eyes and hydration states.

Although statistically significant, the absolute magnitude of macular changes was modest,
approximately 1–5 μm. This scale is close to the test–retest variability reported for contem-
porary spectral-domain OCT devices, which implies that the observed differences are unlikely

Table 3. Multivariable linear regression analysis of factors associated with ΔCAT

Eye Parameter β ± standard errorp P

Right eye Age, years 0.05 ± 0.07 0.521
Sex 2.19 ± 1.90 0.253

Subjective level of thirst (0–10) �0.69 ± 0.42 0.106
Left eye Age, years �0.26 ± 0.11 0.023

Sex 1.70 ± 2.93 0.565
Subjective level of thirst (0–10) 1.51 ± 0.65 0.025

punstandardized beta coefficient. Abbreviations: CAT: Cube Average Thickness.
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to be clinically meaningful for routine patient-level interpretation [3–5]. The statistical sig-
nificance likely reflects the within-subject cross-over design and the consistency of the direc-
tion of change across participants, rather than a large physiological effect size. Therefore, these
differences should be interpreted primarily as a minor source of measurement variability
rather than as clinically relevant retinal structural changes. This may be most relevant in
research settings or in highly standardized longitudinal assessments designed to detect very
small changes [5].

Earlier DRCR.net reproducibility data showed that OCT-derived retinal thickness measure-
ments may vary substantially in some cases, with changes exceeding expected physiological
variation requiring cautious interpretation [9]. In the context of the present study, this is
relevant for interpreting isolated large within-subject OCT changes, which may reflect measure-
ment variability, segmentation-related issues, or physiological diurnal variation rather than
hydration status alone [9]. Therefore, extreme values were carefully rechecked against the
original OCT scans, and sensitivity analyses after exclusion of outlying GCL–IPL and CAT
paired observations were performed to assess the robustness of the findings.

Comparison with previous research shows heterogeneous findings. Balk et al. reported min-
imal or no effect of oral hydration on OCT-derived retinal layer thickness, suggesting that
hydration accounts for only a small proportion of normal OCT variability [10]. In contrast,
studies of acute physical exercise, including intense exertion and endurance events, have re-
ported transient changes in retinal and choroidal parameters that may reflect hemodynamic
stress and fluid shifts, with thinning of total retinal thickness shortly after exercise in some
protocols [11, 12]. Studies using fasting-related dehydration paradigms have also reported
changes in posterior segment parameters, including choroidal thickness and, in some reports,
retinal or vascular metrics, further supporting heterogeneity across dehydration models [13–15].
Differences in dehydration induction, fluid restriction compared with diuretics, fasting, or heat
and exercise, likely contribute to the inconsistent results across studies. Protocol duration,
achieved dehydration severity, accompanying hormonal responses, and how hydration status
was assessed also vary substantially and may influence retinal and choroidal perfusion and tissue
hydration in different ways.

The mechanisms underlying the observed changes cannot be established from this study, but
several pathways are plausible. The retina is among the most metabolically active tissues in the
body, and therefore potentially sensitive to systemic volume status and microcirculatory changes
[6, 7]. Dehydration can cause mild hemoconcentration and reduced plasma volume, which may
alter retinal perfusion and transcapillary fluid exchange, leading to subtle changes in intracel-
lular and extracellular water distribution within retinal tissue. Hyperhydration may partially
reverse these effects. Evidence that acute water loading can induce short-term changes in pos-
terior segment structures comes from water drinking test studies, which have demonstrated
measurable changes in choroidal thickness and volume after acute fluid intake [2, 16, 17]. In
addition, OCTA study in healthy subjects performed by Soydan et al., suggest that acute water
loading can influence vascular or perfusion-related metrics, even when thickness changes are
small or inconsistent [8]. The greater sensitivity of macular metrics, CST and CAT, compared
with RNFL thickness may reflect differences in tissue composition and vascular architecture, as
macular tissue has very high metabolic demand and tightly regulated microcirculation. The
inconsistent GCL–IPL findings between eyes may reflect the small effect size, physiologic asym-
metry, and measurement variability related to segmentation [5]. Additional parameters,
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including OCTA-derived vascular metrics and choroidal thickness, may provide complementary
information because they may be more directly influenced by short-term changes in ocular
perfusion, vascular filling, or systemic fluid balance.

Several limitations should be considered. First, a 12-h restriction may not produce uniform
or maximal dehydration across participants, stronger or longer protocols could yield different
effects but may be less feasible. Second, hydration status was assessed using subjective thirst
ratings and self-reported fluid intake, without objective biomarkers such as serum or urine
osmolality, electrolytes, or urine specific gravity, which limits quantification of dehydration
severity and mechanistic interpretation. In addition, although OCTA-derived vascular param-
eters were explored, no statistically significant differences between dehydration and hyperhy-
dration states were observed. Because these analyses were exploratory and not among the
predefined main outcomes, they were not presented in detail in the current report. Although
all included OCT scans met the predefined manufacturer-recommended signal strength
threshold and were reviewed for motion artifacts and segmentation errors, complete SSI values
were not available for all scans. Therefore, a formal paired comparison of signal strength
between dehydration and hyperhydration states could not be performed, and subtle differences
in image quality cannot be fully excluded as a contributor to the very small observed thickness
differences. Third, the cohort consisted of healthy young adults, limiting generalizability to older
individuals and patients with systemic disease where autoregulation and ocular tissue properties
may differ. Finally, period and carryover effects were not formally tested, so subtle cross-over
related biases cannot be fully excluded.

In terms of clinical implications, typical day-to-day variation in hydration is unlikely to
materially affect OCT interpretation in most patients, particularly for RNFL monitoring. Never-
theless, in research contexts where small group differences are targeted, or when evaluating
minimal macular thickness change near a decision threshold, standardizing imaging conditions,
including time of day and pre-imaging fluid intake instructions, may reduce measurement noise.
Water drinking test literature in glaucoma highlights that a standardized fluid challenge can
produce measurable ocular responses and has been used as a provocative test, which supports
the broader concept that short-term systemic fluid shifts can affect ocular measurements
[18–20]. Future studies should incorporate objective hydration measures, examine dose–
response relationships, include older and clinical populations, and evaluate additional OCT
parameters, including choroidal thickness and OCTA derived vascular metrics, to better define
the link between systemic hydration and retinal structure.

CONCLUSION

Acute hydration manipulation was associated with small but statistically significant reductions
in macular thickness, CST and CAT, in healthy young adults, while RNFL thickness remained
stable and GCL–IPL effects were minimal or inconsistent. In our data, CAT was lower in the
dehydrated state in both eyes, and CST was lower in the dehydrated state in the left eye with a
similar, non-significant trend in the right eye. Although these changes are likely clinically
insignificant for routine OCT follow-up, they indicate that hydration status can contribute to
subtle variability in macular OCT measures and may warrant standardization in studies
designed to detect very small retinal thickness differences.
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LIST OF ABBREVIATIONS

• BMI Body mass index
• CAT Cube Average Thickness
• CST Central Subfield Thickness
• GCL–IPL Ganglion Cell Layer–Inner Plexiform Layer
• IQR Interquartile range
• OCT Optical Coherence Tomography
• OCTA Optical Coherence Tomography Angiography
• RNFL Retinal Nerve Fiber Layer
• SD Standard deviation
• SSI Signal strength index (Cirrus signal strength)
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