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ABSTRACT

Aim: To summarize current evidence on lifestyle interventions, metabolic stabilization and screening strategies relevant to diabetic retinopathy during pregnancy.
Materials and Methods: A narrative review of clinical studies, systematic reviews, meta-analyses and guideline documents was performed using PubMed/
MEDLINE, Scopus and Google Scholar.

Baseline retinal status in early pregnancy is the strongest predictor of progression. Additional risk is associated with longer diabetes duration, elevated glycated
hemoglobin, glycemic variability, nephropathy and hypertensive disorders, including preeclampsia. Women without retinopathy in early pregnancy generally
have a low risk of sight-threatening disease during the same gestation, whereas women with pre-existing retinopathy require close surveillance. Lifestyle
interventions do not directly treat retinal lesions, but they improve glycemic control, support appropriate gestational weight gain and reduce vascular burden.
Evidence also suggests that continuous glucose monitoring and automated insulin delivery may indirectly support retinal protection by improving metabolic
stability.

Conclusions: In pregnant women with diabetes, ophthalmic screening remains the main clinical priority. However, lifestyle-based metabolic support is a

meaningful complementary strategy and should be integrated into antenatal care alongside risk-stratified retinal follow-up.
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INTRODUCTION

Pregnancy is associated with several ocular changes,
most of which are transient, but diabetic retinopathy
remains one of the most clinically relevant microvas-
cular complications in pregnant women with diabetes
[1-3]. The risk of retinal deterioration is highest in
women with pregestational diabetes, particularly when
retinopathy is already present before conception or
is detected in early pregnancy [2-4]. Pregnancy may
modify the course of retinal disease through hormonal,
inflammatory, hemodynamic and metabolic shifts, yet
progression is not driven by pregnancy alone.The most
consistent determinants are baseline retinal status,
duration of diabetes, glycemic control, hypertension
and renal involvement [2-4].

Current recommendations therefore emphasize sys-
tematic ophthalmic screening before conception or in
the first trimester, followed by risk-adjusted surveillance
throughout pregnancy [5, 6]. At the same time, support-
ive systemic management deserves more attention.
Diet quality, physical activity, gestational weight con-
trol, blood pressure optimization and modern diabetes
technologies do not directly reverse retinal lesions, but
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they can improve the metabolic environment in which
retinopathy progresses [7-12]. The available evidence
is strongest for women with type 1 or type 2 pregesta-
tional diabetes; in gestational diabetes, data are more
indirect and mainly reflect broader vascular risk rather
than established retinal disease [13, 14].

AIM

The aim of this review was to summarize current clinical
evidence on diabetic retinopathy progression during
pregnancy, with particular emphasis on lifestyle inter-
ventions, metabolic stabilization and screening strategies
that may help reduce retinal risk in routine antenatal care.

MATERIALS AND METHODS

This study was designed as a narrative review with a
practice-oriented synthesis. Literature was searched in
PubMed/MEDLINE, Scopus and Google Scholar. The search
strategy included combinations of the following terms:
diabetic retinopathy, pregnancy, pregestational diabetes,
type 1 diabetes, type 2 diabetes, gestational diabetes,
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screening, retinal photography, lifestyle intervention, diet,
Mediterranean diet, DASH, exercise, glycemic control, con-
tinuous glucose monitoring and metabolic stabilization.

Priority was given to publications from 2018-2025,
together with selected earlier landmark studies need-
ed to contextualize established clinical risk factors.
Eligible sources included cohort studies, randomized
trials, systematic reviews, meta-analyses and guideline
documents if they addressed prevalence or progres-
sion of diabetic retinopathy in pregnancy, screening
strategies, baseline risk factors, diet, physical activity,
behavioral support or technology-assisted metabolic
management relevant to maternal retinal outcomes.
The evidence was synthesized qualitatively.

The research was made based on 23 research papers
such as 13 original clinical studies 9 of them were ob-
servational studies and other 4 interventional studies,
2 systematic reviews and meta-analyses, 4 narrative re-
views and 3 topical reviews, and 1 guideline document.

REVIEW

PATHOPHYSIOLOGICAL BACKGROUND AND
EPIDEMIOLOGY

Diabetic retinopathy is a microvascular complication of
diabetes driven by chronic hyperglycemia, endothelial
dysfunction, inflammatory activation and breakdown
of the blood-retinal barrier [3, 15]. These processes
increase vascular permeability, promote capillary
non-perfusion and, in advanced disease, lead to neo-
vascularization and vision-threatening complications.
Pregnancy may amplify this instability because of
rapid shifts in metabolism, circulation and hormonal
signaling, especially in women with pre-existing retinal
vulnerability [3, 15].

Contemporary clinical data show that the burden
of diabetic retinopathy in pregnancy is concentrated
in women with pregestational diabetes [2, 14, 17-19].
A substantial proportion already have retinopathy at
baseline, and progression during pregnancy occurs
mainly in those with established disease. In contrast,
women without retinopathy in early pregnancy appear
to have a relatively low risk of developing sight-threat-
ening retinal disease during the same gestation [17-19].
These observations support early retinal staging as the
basis of clinical risk stratification.

RISK FACTORS FOR PROGRESSION

Across recent cohort studies and systematic reviews,
baseline severity of retinopathy at conception or in
early pregnancy is the strongest predictor of worsening

[2, 16-19]. Women with moderate or severe non-pro-
liferative changes are much more likely to progress
than women with no retinal lesions, and progression
to proliferative disease occurs predominantly in those
with pre-existing abnormalities.

Longer duration of diabetes, higher early-preg-
nancy glycated hemoglobin (HbA1c), marked gly-
cemic variability and rapid changes in glycemia are
additional risk factors [2, 4, 16-18]. This is clinically
relevant because tighter glucose control remains
beneficial overall, but it should be accompanied by
closer ophthalmic monitoring in women with estab-
lished microvascular disease. Hypertensive disorders
of pregnancy, chronic hypertension, higher systolic
blood pressure, nephropathy and microalbuminuria
also identify women at increased retinal risk [4, 16-18].
Moreover, retinal worsening documented during preg-
nancy may persist after delivery rather than regress
spontaneously, which strengthens the rationale for
postpartum reassessment [17].

LIFESTYLE INTERVENTIONS AND
METABOLIC STABILIZATION

Direct interventional studies that use diabetic retinop-
athy progression as a predefined endpoint are scarce.
Nevertheless, evidence from pregnancy studies focused
on metabolic control suggests that lifestyle measures
are clinically relevant because they influence the same
systemic pathways consistently linked with retinal wors-
ening. In women with gestational diabetes, structured
lifestyle intervention achieved satisfactory glycemic
control in most participants within a short period and
reduced the need for treatment escalation in many
cases [10].

Diet quality appears particularly important. Mediter-
ranean-style and DASH-like dietary patterns have been
associated with lower rates of gestational diabetes,
hypertensive disorders of pregnancy and less adverse
metabolic profiles [7-9]. In women with type 1 diabetes,
the ENDIA study showed that a dietary pattern charac-
terized by higher intake of fresh foods was associated
with lower odds of preeclampsia and preterm birth,
with part of the effect mediated by body mass index
and HbA1c [11]. Although these studies did not evalu-
ate retinal endpoints directly, they support the concept
that nutritional quality influences vascular risk through
measurable metabolic mechanisms.

The broader evidence base also supports physical
activity and structured behavioral care. A recent sys-
tematic review and Bayesian network meta-analysis
found that both dietary and exercise interventions
improved outcomes in gestational diabetes, with
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some strategies reducing insulin use and improving
metabolic control [12]. This is relevant to retinal pro-
tection because poor glycemic control, blood pressure
burden and systemic vascular stress are repeatedly
associated with progression of diabetic retinopathy
during pregnancy [2, 4, 16-18].

Modern diabetes technologies can be interpreted
within the same framework. Automated insulin deliv-
ery, continuous glucose monitoring and personalized
technology-supported management improve glucose
awareness and support day-to-day decisions that
favor glycemic stability [20-22]. They are not a retinal
treatment in themselves, but they may strengthen
lifestyle-based self-management and indirectly lower
retinal risk, especially in women with pregestational
diabetes who require tight control throughout preg-
nancy [20-22].

PRACTICAL IMPLICATIONS FOR CARE

The available evidence supports a prevention-orient-
ed model in which screening and metabolic support
are integrated rather than treated as competing
priorities. Women with pre-existing diabetes should
undergo retinal assessment before conception or, if
already pregnant, in the first trimester [5, 6]. Those
with any baseline retinopathy, long diabetes duration,
hypertension or renal disease require closer follow-up
than women with normal early pregnancy retinal
findings [17-19].

Lifestyle counseling should begin early and target
diet quality, safe physical activity, appropriate gesta-
tional weight gain, blood pressure control and glycemic
stability. Postpartum retinal reassessment is important
in women with baseline disease or progression during
pregnancy [17]. This integrated pathway is especially
important because real-world adherence to recom-
mended retinal screening remains suboptimal [23].

DISCUSSION

The main practical message from the current literature
is that diabetic retinopathy in pregnancy should be
managed through a risk-stratified and multidisciplinary
model. Ophthalmic screening identifies which women
are at highest immediate risk, while lifestyle and met-
abolic interventions address the systemic exposures
that shape progression over time [2, 5,6, 17, 18]. These
approaches are complementary. Screening remains the
central clinical priority, but supportive metabolic care
should not be treated as secondary or optional.
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The strongest argument for lifestyle intervention is
indirect but consistent. Studies on diabetic retinopathy
progression repeatedly implicate poor glycemic control,
hypertensive disease and nephropathy as major drivers
of retinal worsening [2, 4, 16-18]. At the same time,
studies on diet, exercise and technology-assisted diabe-
tes management during pregnancy show measurable
improvement in exactly these variables [7-12, 20-22].
This does not prove a retina-specific treatment effect,
yet it provides a biologically plausible and clinically
useful basis for prevention-focused care.

Several limitations should be acknowledged. Most
available evidence on retinal progression is observa-
tional, and many intervention studies report meta-
bolic or obstetric outcomes rather than ophthalmic
endpoints [13, 14]. The literature also mixes women
with type 1 diabetes, type 2 diabetes and gestational
diabetes despite major differences in baseline retinal
risk. Postpartum follow-up remains inconsistent,
even though progression during pregnancy may
persist beyond delivery [17]. Future prospective
studies should therefore include standardized retinal
outcomes, clearer separation of diabetes subtypes
and longer postpartum follow-up. Until such data are
available, the most defensible strategy is to combine
early retinal staging with intensive support for glyce-
mic stability, blood pressure control and screening
adherence [5, 6, 23].

CONCLUSIONS

Pregnancy is a period of increased vulnerability to di-
abetic retinopathy progression, especially in women
with pregestational diabetes and in those with retinal
disease already present at conception or in early preg-
nancy. Baseline retinal status is the strongest predictor
of worsening, while longer diabetes duration, higher
HbA1c, glycemic variability, hypertension and renal
involvement further increase risk.

Retinal screening remains the primary clinical priori-
ty and should ideally be performed before conception
orin the first trimester, with follow-up tailored to base-
line risk. Lifestyle intervention does not directly treat
retinal lesions, but by improving metabolic stability,
blood pressure control and gestational weight trajec-
tories, it is a meaningful component of prevention.
The most appropriate care model therefore combines
early ophthalmic staging, risk-stratified surveillance,
structured lifestyle-based support and postpartum
reassessment.



Lifestyle interventions for diabetic retinopathy during pregnancy: Current evidence from clinical studies

REFERENCES

1.

2.

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Chandrasekaran PR, Madanagopalan N, Raja. Diabetic retinopathy in pregnancy: a review. Indian J Ophthalmol. 2021;69(11):3015-3025.
doi: 10.4103/ijo.lJ0_1377_21. Cpoi&a

Sarvepalli SM, Bailey BA, D’Alessio D, Lemaitre M, Vambergue A, Rathinavelu J, Hadziahmetovic M. Risk factors for the development or
progression of diabetic retinopathy in pregnancy: meta-analysis and systematic review. Clin Exp Ophthalmol. 2023;51(3):195-204. doi:
10.1111/ce0.14168. (ool

. Huang J, Liang C, Huang J, Liu L. Update on diabetic retinopathy during pregnancy. Eur J Ophthalmol. 2024;34(6):1695-1706. doi:

10.1177/11206721241248868. ol

. Egan AM, McVicker L, Heerey A, Carmody L, Harney F, Dunne FP, ATLANTIC DIP Collaborators. Diabetic retinopathy in pregnancy: a

population-based study of women with pregestational diabetes. J Diabetes Res. 2015;2015:310239. doi: 10.1155/2015/310239. pol

. Das T, Takkar B, Sivaprasad S, Vujosevic S et al. Recently updated global diabetic retinopathy screening guidelines: commonalities,

differences, and future possibilities. Eye (Lond). 2021;35(10):2685-2698. doi: 10.1038/s41433-021-01572-4. (bol&

. American Diabetes Association Professional Practice Committee. 15. Management of diabetes in pregnancy: Standards of Care in

Diabetes-2024. Diabetes Care. 2024;47(Suppl 1):5282-5294. doi:10.2337/dc24-5015. (poI&

. Assaf-Balut C, Garcia de la Torre N, Duran A, Fuentes M, et al. A Mediterranean diet with an enhanced consumption of extra virgin

olive oil and pistachios improves pregnancy outcomes in women without gestational diabetes mellitus: a sub-analysis of the St. Carlos
gestational diabetes mellitus prevention study. Ann Nutr Metab. 2019;74(1):69-79. doi: 10.1159/000495793. ¢bol&

. LiM, Grewal J, Hinkle SN, Yisahak SF, Grantz KL, Zhang C, Laughon SK. Healthy dietary patterns and common pregnancy complications:

a prospective and longitudinal study. Am J Clin Nutr. 2021;114(3):1229-1237. doi: 10.1093/ajcn/ngab145. (ol

. Zhao L, Zhang P, Zheng Q, Ma X, Chen X, Li H, Wang Y. Does a MediDiet with additional extra virgin olive oil and pistachios reduce the

incidence of gestational diabetes? Endocr Pract. 2022;28(2):135-141. doi: 10.1016/j.eprac.2021.08.010. <poi&

Le DC, VuTB, Tran TN, Do HN, Nguyen NT, Nguyen PTH, Nguyen TTH. The effectiveness of lifestyle changes in glycemic control among
pregnant women with gestational diabetes mellitus. Medicina (Kaunas). 2023;59(9):1587. doi: 10.3390/medicina59091587. (boi&
Thomson RL, Brown JD, Oakey H, Luke KM, et al. Dietary patterns during pregnancy and maternal and birth outcomes in women with
type 1 diabetes: the Environmental Determinants of Islet Autoimmunity (ENDIA) study. Diabetologia. 2024;67(11):2420-2432. doi:
10.1007/500125-024-06259-5. boi&

Zhang L, Wang F, Tashiro S, Liu PJ. Effects of dietary approaches and exercise interventions on gestational diabetes mellitus: a systematic
review and Bayesian network meta-analysis. Adv Nutr. 2024;15(12):100330. doi: 10.1016/j.advnut.2024.100330. <boi&

Shah BR, Feig DS, Herer E, Hladunewich M. Increased risk for microvascular complications among women with gestational diabetes in
the third trimester. Diabetes Res Clin Pract. 2021;180:109068. doi: 10.1016/j.diabres.2021.109068. (poi&

Rosu LM, Prodan-Barbulescu C, Maghiari AL, Banescu C, etal. Current trends in diagnosis and treatment approach of diabetic retinopathy
during pregnancy: a narrative review. Diagnostics (Basel). 2024;14(4):369. doi: 10.3390/diagnostics14040369. (bol&

Estaji M, Hosseini B, Bozorg-Qomi S, Ebrahimi B. Pathophysiology and diagnosis of diabetic retinopathy: a narrative review. J Investig
Med. 2023;71(3):265-278. doi: 10.1177/10815589221145040. (or&

Rathinavelu J, Sarvepalli SM, Bailey B, D'Alessio D, Hadziahmetovic M. The impact of pregnancy on diabetic retinopathy: a single-site
study of clinical risk factors. Ophthalmic Res. 2023;66(1):1169-1180. doi: 10.1159/000533416. ol

Widyaputri F, Khong EWG, Rogers SL, Lee A, et al. Progression of diabetic retinopathy in women with pregestational diabetes during
pregnancy and postpartum. Clin Exp Ophthalmol. 2024;52(7):761-773. doi: 10.1111/ce0.14410. (pore

Lee SC, Siebert E, RajaV, Ohlhausen M, Schramm A, Murphy HR, Hadziahmetovic M. Determinants of progression of diabetic retinopathy
in pregnancy. Diabetes Res Clin Pract. 2024;214:111784. doi: 10.1016/j.diabres.2024.111784. (poi&

Clarke K, Webster L, Althauser S, Chiu K, et al. The risk of development and progression of diabetic retinopathy in a group of ethnically
diverse pregnant women with diabetes attending three regional diabetic eye screening programsin the UK. Eye (Lond). 2024;38(1):179-
184. doi: 10.1038/541433-023-02655-0. (por&

Lee TTM, Collett C, Bergford S, Albert F, et al.; on behalf of the AiDAPT Collaborative Group. Automated insulin delivery in women with
pregnancy complicated by type 1 diabetes. N Engl J Med. 2023;389(17):1566-1578. doi: 10.1056/NEJM0a2303911. (pore

Battarbee AN, Durnwald C, Yee LM, Valent AM. Continuous glucose monitoring for diabetes management during pregnancy: evidence,
practical tips, and common pitfalls. Obstet Gynecol. 2024;144(5):649-659. doi: 10.1097/A0G.0000000000005669. <Dor&

McLean A, Maple-Brown L, Murphy HR. Technology advances in diabetes pregnancy: right technology, right person, right time.
Diabetologia. 2024;67(10):2103-2113. doi: 10.1007/500125-024-06216-2. (bor&

Widyaputri F, Rogers SL, Khong EWC, Henwood T, Lee A, Maclsaac RJ, Muecke JS, Newland HS. Adherence to the recommended
diabetic retinopathy screening guidelines in pregnant women with pregestational diabetes: a cross-sectional survey study. BMJ Open.
2025;15(9):2099917. doi: 10.1136/bmjopen-2025-099917. (poi&

1079


http://www.doi.org/
http://www.doi.org/
http://www.doi.org/
http://www.doi.org/
http://www.doi.org/
http://www.doi.org/
http://www.doi.org/
http://www.doi.org/
http://www.doi.org/
http://www.doi.org/
http://www.doi.org/
http://www.doi.org/
http://www.doi.org/
http://www.doi.org/
http://www.doi.org/
http://www.doi.org/
http://www.doi.org/
http://www.doi.org/
http://www.doi.org/
http://www.doi.org/
http://www.doi.org/
http://www.doi.org/
http://www.doi.org/

Tomasz Bartus, Jerzy Bartu$

CONFLICT OF INTEREST
The Authors declare no conflict of interest

CORRESPONDING AUTHOR

Tomasz Bartus

Association of Scientific Circles,

Andrzej Frycz Modrzewski University in Cracow,
Krakéw, Poland

e-mail: tomaszbartus@yahoo.com

ORCID AND CONTRIBUTIONSHIP
Tomasz Bartus: 0009-0000-3980-3191 4 ® @ E (F
Jerzy Bartus$: 0000-0002-4288-3724 = 8 @ (E

A —Work conceptand design, ‘B —Data collection and analysis, ‘¢ —Responsibility for statistical analysis, (0 —Writing thearticle, (€ — Critical review, (F- — Final approval of the article

RECEIVED: 02.01.2026 HOE
ACCEPTED: 20.03.2026 %

1080


mailto:tomaszbartus@yahoo.com
https://orcid.org/0009-0000-3980-3191
https://orcid.org/0000-0002-4288-3724

