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Background: An ocular or periocular malignancy can profoundly impact patients’ lives as

they cope with the challenges of a potentially life-threatening diagnosis and the exhaustive

treatment process it entails. An amalgam of biopsychosocial factors can influence prognosis.

This study aims to determine whether marital status impacts the long-term survival of

patients with these malignancies.

Methods: A retrospective analysis of the Surveillance, Epidemiology, and End Results

(SEER) database was performed. Patients with ocular and periocular malignancies diagnosed

between 1973 and 2015 were included. The association between survival and marital status

was assessed using univariate and multivariate Cox regression. Adjusted covariates included

demographic, tumor, and treatment data.

Results: A total of 3159 patients with a mean±SD follow-up period of 6.47±4.62 (range 0–17.9)

years were studied. At the time of diagnosis, 63.4% (2004/3159) of the cohort were married,

12.9% (409/3159) were single, 16.3% (514/3159) were widowed, and 7.3% (232/3159) were

divorced. The mean±SD age of the cohort was 64.4±15.17 (range 26–100) years, with histology

distributed as 14.6% (462/3159) melanoma, 84.5% (2669/3159) lymphoma, and 0.9% (28/3159)

plasmacytoma. Adjusted all-cause mortality risk was higher in single (HR, 1.885, 95% CI 1.535

to 2.314; P<0.001), widowed (HR, 1.382, 95% CI 1.169 to 1.635; P<0.001), and divorced (HR,

1.637, 95% CI 1.271 to 2.109; P<0.001) individuals compared to married individuals. Similarly,

adjusted cause-specific mortality risk was higher in single (HR, 1.835, 95% CI 1.332 to 2.528;

P<0.001),widowed (HR, 1.376, 95%CI 1.025 to 1.847;P=0.033), and divorced (HR, 1.873, 95%

CI 1.272 to 2.758; P=0.001) individuals compared to married individuals.

Conclusion: Unmarried (single, widowed, and divorced) individuals with ocular or perio-

cular malignancies have unmet social support needs resulting in poorer long-term outcomes.

Understanding the prognostic role of such psychosocial factors is necessary to improve

the identification of and care for patients with inadequate support.
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Introduction
Ocular and periocular malignancies, the most common of which are intraocular

melanoma and ocular adnexal lymphoma, are diagnosed in approximately 3500

Americans annually.1–3 These malignancies may result in loss of vision or mortal-

ity, and account for an estimated 330–370 deaths per year in the USA.1–3
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While intrinsic characteristics of the malignancy can

prognosticate mortality, there are other possible factors that

influence overall survival rates in these populations. One

such factor is marital status, which has been widely studied

across many pathologies. With respect to cancer, studies

examining non-ocular cancer sites have found improved

long-term outcomes in married individuals compared to

their non-married counterparts.4–7 It has even been suggested

that the effect of marriage may be equivalent to or greater

than that of chemotherapy in benefiting cancer survivors.8

In this study, we seek to evaluate the impact of marital

status on long-term survival from ocular and periocular

malignancies.

Patients and Methods
This is a retrospective study utilizing the National Cancer

Institute’s Surveillance, Epidemiology, and End Results

(SEER) database,9 a publicly accessible database containing

de-identified demographic, case, and follow-up data from

cancer patients across the USA. The specific registry

accessed was “Incidence – SEER 18 Regs Custom Data

(with additional treatment fields), Nov 2017 Sub (1973–2015

varying).” A total of 30,191 cases of ocular and periocular

cancer cases were identified between 1973 and 2015 using

International Classification of Diseases (ICD) for Oncology

third edition topographical codes corresponding to the eye

and adnexa (C69.0–69.9) and eyelid (C44.1). Individuals

with benign tumors (4693/30,191), non-primary tumors

(5370/30,191), age less than or equal to 25 years old (2671/

30,191), and unknown/unstaged summary stage (23,600/

30,191) were excluded from the study. Of the remaining

cohort, individuals with marital status listed as “separated”

(22/3581), “unmarried or domestic partner” (4/3581), and

“unknown” (396/3581) were excluded because of small

numbers or inability to assess.

Extracted data included demographic variables, tumor

characteristics, treatment data, and survival status.

Demographic variables included in the study were age, sex,

race, ethnicity, and marital status. Tumor characteristics

included in the study were tumor site, malignancy type,

laterality, and summary stage. Summary stage was categor-

ized as local, regional (signifying involvement of regional

lymph nodes), or distant (signifying presence of distant

metastases). Treatment data included chemotherapy, radia-

tion, and surgery. Extracted survival variables included vital

status, cause-specific death classification, and survival

months. The primary outcome evaluated was the association

between survival and marital status. Marital status was

categorized into four types: married (including common

law), single (never married), widowed, and divorced.

Asymptotic two-sided Pearson’s chi-squared test was

used to compare variables between groups. Survival func-

tion curves were generated for adjusted overall survival

(OS) and cause-specific survival (CSS). Two different

hazard models were created for each OS and CSS that

analyzed mortality by marital status: one used univariable

Cox regression (no adjustment for other variables) and the

other used multivariable Cox regression (adjusted for mul-

tiple variables including malignancy type, age, and treat-

ment). Statistical significance was determined using

a P-value of less than 0.05. IBM SPSS version 25 was

used to conduct the statistical analysis, which was also

independently verified by two authors (AL, TA).

According to institutional review board guidelines at the

University of Texas Medical Branch at Galveston and Baylor

College of Medicine, this study does not meet the definition

of “human subject research” as defined by the regulations

outlined in 45 CFR 56 and at 21 CFR 5, given that this study

involves the use of de-identified data that are publicly

available.

Results
Cohort Analysis
A total of 3159 cases were included. At the time of diagnosis,

63.4% (2004/3159) of the cohort were married, 12.9% (409/

3159) were single, 16.3% (514/3159) were widowed, and

7.3% (232/3159) were divorced. Of the included cases,

84.5% (2669/3159) were lymphoma (primary vitreoretinal,

choroidal, orbital, etc), 14.6% (462/3159) were melanoma,

and 0.9% (28/3159) were plasmacytoma. Altogether, 93.1%

(2940/3159) of the diagnoses were confirmed by positive

histology and 1.6% (50/3159) were confirmed by positive

cytology without histology; the remaining diagnoses were

confirmed by other or unknown means. Regarding summary

stage, 79.9% (2523/3159) of cases were localized, 6.2%

(197/3159) were regional, and 13.9% (439/3159) were dis-

tant. The most common sites were orbit (NOS), conjunctiva,

and eyelid, accounting for 41.0% (1296/3159), 21.7% (685/

3159), and 20.6% (652/3159) of all cases, respectively. The

mean±SD age of married individuals was 62.3±13.85, of

single individuals was 56.85±16.64, of widowed individuals

was 79.1±9.87, and of divorced individuals was 63.7±12.44

years. The mean follow-up period was 6.47±4.62 (range

0–17.9) years. Categorical variables distributed by marital

status can be found in Table 1.
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Marital Status Survival Analysis
When adjusting for demographic (including age), tumor, and

treatment characteristics, all-cause mortality risk was higher

in single (HR, 1.885, 95% CI 1.535 to 2.314; P<0.001),

widowed (HR, 1.382, 95% CI 1.169 to 1.635; P<0.001), and

divorced (HR, 1.637, 95% CI 1.271 to 2.109; P<0.001) indi-

viduals compared to married individuals. Similarly, adjusted

cause-specific mortality risk was higher in single (HR, 1.835,

95% CI 1.332 to 2.528; P<0.001), widowed (HR, 1.376, 95%

CI 1.025 to 1.847; P=0.033), and divorced (HR, 1.873, 95%

Table 1 Demographic, Tumor, and Treatment Characteristics of Subjects with Ocular and Periocular Tumors

Marital Status at Diagnosis Chi-

Square
Married

(n=2004)

Single

(n=409)

Widowed

(n=514)

Divorced

(n=232)

No. (%) No. (%) No. (%) No. (%) P-value

Race White 1652 (82.4) 315 (77) 450 (87.5) 187 (80.6) <0.001

Black 108 (5.4) 57 (13.9) 30 (5.8) 26 (11.2)

Other 222 (11.1) 32 (7.8) 34 (6.6) 17 (7.3)

Unknown 22 (1.1) 5 (1.2) 0 (0) 2 (0.9)

Sex Female 923 (46.1) 224 (54.8) 418 (81.3) 135 (58.2) <0.001

Male 1081 (53.9) 185 (45.2) 96 (18.7) 97 (41.8)

Ethnicity Non-hispanic 1820 (90.8) 353 (86.3) 475 (92.4) 202 (87.1) 0.004

Hispanic 184 (9.2) 56 (13.7) 39 (7.6) 30 (12.9)

Tumor Site Conjunctiva 464 (23.1) 83 (20.3) 82 (16.0) 60 (25.9) 0.021

Retina 7 (0.3) 1 (0.2) 3 (0.6) 0 (0)

Choroid 14 (0.7) 1 (0.2) 4 (0.8) 1 (0.4)

Ciliary body, iris, sclera, cornea 24 (1.2) 6 (1.5) 9 (1.8) 3 (1.3)

Lacrimal gland 191 (9.5) 50 (12.2) 39 (7.6) 32 (13.8)

Orbit, NOS 777 (38.8) 176 (43) 249 (48.4) 94 (40.5)

Overlapping lesion of eye and

adnexa

7 (0.3) 2 (0.5) 2 (0.4) 1 (0.4)

Eye, NOS 84 (4.2) 16 (3.9) 20 (3.9) 5 (2.2)

Eyelid 436 (21.8) 74 (18.1) 106 (20.6) 36 (15.5)

Laterality Unilateral 1839 (91.8) 373 (91.2) 487 (94.7) 217 (93.5) 0.183

Bilateral 148 (7.4) 35 (8.6) 25 (4.9) 14 (6)

Paired site –unknown laterality 17 (0.8) 1 (0.2) 2 (0.4) 1 (0.4)

Surgery Status Not performed 1029 (51.3) 219 (53.5) 270 (52.5) 120 (51.7) 0.433

Performed 969 (48.4) 187 (45.7) 244 (47.5) 112 (48.3)

Unknown 6 (0.3) 3 (0.7) 0 (0) 0 (0)

Radiation Status No/unknown 926 (46.2) 203 (49.6) 268 (52.1) 97 (41.8) 0.023

Yes 1078 (53.8) 206 (50.4) 246 (47.9) 135 (58.2)

Chemotherapy

Status

No/unknown 1532 (76.4) 307 (75.1) 413 (80.4) 176 (75.9) 0.205

Yes 472 (23.6) 102 (24.9) 101 (19.6) 56 (24.1)

Summary Stage Localized 1614 (80.5) 314 (76.8) 417 (81.1) 178 (76.7) 0.306

Regional 122 (6.1) 28 (6.8) 34 (6.6) 13 (5.6)

Distant 268 (13.4) 67 (16.4) 63 (12.3) 41 (17.7)

Malignancy Type Melanoma 313 (15.6) 52 (12.7) 73 (14.2) 24 (10.3) 0.161

Lymphoma 1673 (83.5) 351 (85.8) 439 (85.4) 206 (88.8)

Plasmacytoma 18 (0.9) 6 (1.5) 2 (0.4) 2 (0.9)

Abbreviations: n, sample size; no., number; NOS, not otherwise specified.
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CI 1.272 to 2.758; P=0.001) individuals compared to their

married counterparts (Figure 1). Unadjusted and adjusted

hazard ratios are displayed in Table 2.

Adjusted all-cause mortality also significantly varied

by age at diagnosis (P<0.001), sex (P<0.001), tumor site

(P<0.001), radiation treatment (P<0.001), chemotherapy

treatment (P=0.001), and summary stage (P<0.001)

(Supplemental Table 1). Adjusted cause-specific survival

significantly varied by age at diagnosis (P<0.001), sex

(P=0.007), tumor site (P<0.001), radiation treatment

(P=0.008), chemotherapy treatment (P<0.001), summary

stage (P<0.001), and laterality (P=0.012) (Supplemental

Table 2).

Discussion
Using a national cancer database, we performed

a retrospective analysis of 3159 cases of ocular and perio-

cular tumors to evaluate the impact of marital status on

survivorship. Although the role of marital status on survival

has been studied extensively in the context of other cancers,

to the authors’ knowledge, this is the first study analyzing

its relevance to survival from eye-associated cancers. When

adjusting for demographic, tumor, and treatment variables,

both all-cause and cause-specific mortality risk were sig-

nificantly higher for single, widowed, and divorced indivi-

duals compared to married individuals. In those diagnosed

with ocular and periocular malignancies, at any given time,

A

B

Figure 1 Survival function curves by marital status. Individuals who are single, divorced, or widowed have significantly increased all-cause (A) and cause-specific (B)
mortality compared to those who are married.
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single individuals have a 1.89 times increased risk of all-

cause death; widowed individuals have a 1.38 times

increased risk of death; and divorced individuals have

a 1.64 times increased risk of death from any cause com-

pared to those who are married. Similarly, with regard to

malignancy-related deaths alone, single individuals have

a 1.84 times increased risk of death; widowed individuals

have a 1.38 times increased risk of death; and divorced

individuals have a 1.87 times increased risk of death com-

pared to married counterparts.

There are several possible explanations for our obser-

vation. Receiving a cancer diagnosis is an extremely

stressful and life-changing experience for a patient.

During this time, psychosocial support is of critical impor-

tance in coping; for many individuals, this support may be

offered through a spousal relationship. The inherent social

support associated with marriage may contribute to better

mental health and psychological status, which may

improve a patient’s outlook and, therefore, ability to face

cancer and its hardships. Goldzweig et al showed that

married individuals had decreased levels of distress,

depression, and anxiety following a cancer diagnosis.15

Our finding that married individuals experienced improved

OS and CSS compared to non-married individuals may be

due to the reduction of such negative emotions and their

associated complications. The support of a marital partner

and presence of a cohesive family have also been shown to

increase adherence to treatment regimens, while the pre-

sence of conflict within family has been shown to increase

non-adherence.16 Since oncologic diagnoses often require

multiple visits for evaluation and treatment, and adherence

to treatment is critical for survival, it seems possible that

our findings may be driven by patient compliance related

to marital status. Finally, socioeconomic status (SES) may

directly or indirectly affect ocular cancer survival. While

there were no time-specific socioeconomic data available

in this database, it is possible that married individuals may

be more financially stable than their non-married counter-

parts and that our findings are actually reflective of SES

rather than marital status. Financial stability could affect

multiple facets of care, including compliance, treatment

choices, ability to afford medications, and even baseline

health, and thus it is feasible that it could significantly

affect survival. Further study is needed in this area.

Aside from a lack of SES data, there were other limita-

tions in this study. Variables such as stage and grade of

cancer were not available for all database patients; since

these are important predictors of survival, our analysis was

limited to a much smaller number of included cases. As

a result, other common ocular and periocular neoplasms,

such as squamous cell carcinoma, angiosarcoma, and

sebaceous cell carcinoma, were excluded from our analy-

sis. In addition, localized cutaneous (eyelid) basal cell and

squamous cell carcinomas are not reported within SEER,

limiting our ability to account for these within our study.

Furthermore, our analysis was confined to the variables

within the SEER database, which limited our ability to

account for other active medical problems, past medical

history, detailed cancer treatment data, or changes in mar-

ital status post-database entry, among other factors.

Nonetheless, we were able to minimize confounding

effects by adjusting for treatment data within two discrete

categories (yes, no/unknown). Lastly, as case data were

identified through ICD codes, it is possible that inaccurate

coding affected our results.

Although there are no published studies specifically

evaluating how marital status relates to ocular tumor sur-

vival, research has suggested that marital status can impact

Table 2 Univariable and Multivariable Cox Regression

Overall Survival Cause-Specific Survival

HR (95% CI) P-value HR (95% CI) P-value

Univariable Analysis Married Ref. Ref. Ref. Ref.

Single 1.338 (1.097, 1.633) 0.004 1.437 (1.055, 1.958) 0.022

Widowed 3.088 (2.672, 3.568) <0.001 2.186 (1.694, 2.820) <0.001

Divorced 1.395 (1.087, 1.789) 0.009 1.534 (1.049, 2.242) 0.027

Multivariable Analysis Married Ref. Ref. Ref. Ref.

Single 1.885 (1.535, 2.314) <0.001 1.835 (1.332, 2.528) <0.001

Widowed 1.382 (1.169, 1.635) <0.001 1.376 (1.025, 1.847) 0.033

Divorced 1.637 (1.271, 2.109) <0.001 1.873 (1.272, 2.758) 0.001

Abbreviations: HR, hazard ratio; CI, confidence interval; Ref., reference group.
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the advancement of ocular disease and visual

impairment.17–19 Studies evaluating marital status in the

context of non-ocular cancers demonstrate findings similar

to ours, with improved outcomes in married individuals

compared to non-married individuals.4–7 One study of

non-small cell lung cancer patients found improved overall

and cause-specific survival in married patients compared

to non-married patients.4 Another analysis evaluating pros-

tate cancer patients found that married men were diag-

nosed at lower Gleason scores, were more likely to

undergo surgical intervention, and had higher 5-year sur-

vival rates compared to single, divorced/separated, and

widowed men.5 One large population-based study includ-

ing all cancers found that unmarried individuals were

significantly more likely to receive a diagnosis at an

advanced stage, had an increased likelihood of not receiv-

ing treatment, and displayed decreased survival compared

to their married counterparts.6

Other factors were also independently associated with

significant differences in mortality risk. As demonstrated in

prior literature, increased age at diagnosis,10 bilateral

tumors,11,12 and higher summary stage10 were associated

with increased mortality. Similar to previous studies, mortal-

ity risk also significantly differed by the malignancy’s site of

origin within the eye and orbit.13 Differences found with

regard to chemotherapy and radiation treatment, although

important statistically in adjustment, have unclear clinical

significance as subgroups were classified as “yes” or “no/

unknown”. Individuals with unknown status may have

received treatment confounding this finding, a known limita-

tion of the SEER dataset. Previous studies, however, have

also documented reduced mortality with radiotherapy

use.10,14 As types and modalities of chemotherapy adminis-

tration continue to evolve, further investigation is necessary

for its role in ocular and periocular cancer. Interestingly,

males had improved survival compared to their female coun-

terparts. In contrast, Mahendraraj et al, in their study exam-

ining survival trends in uveal melanoma, reported poorer

survival in males.10 Additional investigation is necessary to

confirm and further clarify the mechanism for survival dis-

parities by sex.

In light of our findings, it may be important to address

a patient’s marital status when determining treatment

plans and risk stratification. While further analysis is

needed to determine which aspects of marital status have

the greatest impact on survival, offering non-married

patients additional social support may prove to be

a valuable component in their overall care plan.

Conclusion
Our study findings suggest that in patients with ocular and

periocular malignancies, non-married (single, widowed,

and divorced) individuals experience poorer all-cause and

cause-specific survival compared to married individuals.

An improved understanding of prognostically significant

psychosocial factors, such as presence of spousal support,

is valuable at a clinical level. Clinicians can potentially

apply this information to real-world practice by conduct-

ing a more comprehensive risk assessment for individual

patients to identify patients who may have inadequate

social support and provide them with additional resources.

If there is indeed a psychosocial advantage provided by

marriage, then it may be beneficial to ensure that non-

married individuals receive alternative types of support in

order to optimize survival outcomes.
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