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Early cancer detection is fundamental to the promotion of better health in the com-
munity, but disparities remain in the likelihood of cancer being detected at an early 
stage, some of which relate to socio-demographic factors such as marital status. The 
aim of this study was to conduct a systematic review of research on the association 
between marital status and stage at diagnosis of different types of cancer. A compre-
hensive systematic literature search was run in the Medline and Scopus databases 
(from January 1990 to June 2014), identifying 245 and 208 articles on PubMed and 
Scopus respectively. Of these 453 studies, 18 were judged eligible for this systematic 
review. A quality assessment was performed on the studies using the 22 items in the 
STROBE (Strengthening the Reporting of Observational Studies in Epidemiology) 
checklist. This review confirmed the important influence of being married on the ear-
lier detection of cancer. None of the studies considered identified more cases of can-
cer in a later stage among married patients, and the majority of them reported a 
statically significant association between marital status and stage at diagnosis, with a 
positive effect of marriage on the likelihood of cancer being diagnosed at an early 
stage, for various types of malignancy. In particular, our meta-analysis showed that the 
unmarried have higher odds of having a later stage of breast cancer (OR = 1.287 95% 
CI: 1.025–1.617) or melanoma (OR = 1.350 95% CI: 1.161–1.570) at diagnosis. 
Specific interventions should be developed for the unmarried population to improve 
their chances of any neoplasms being diagnosed at an early stage, thereby reducing 
health disparities in the population at large.
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1  | INTRODUCTION

Numerous studies have been published on the association between 
marital status and different outcomes in cancer patients, focusing on 
the disease’s incidence and stage at diagnosis, and the patient’s sur-
vival and quality of life after being diagnosed with cancer. One system-
atic review showed an association between social support and cancer 
progression in breast cancer patients (Nausheen, Gidron, Peveler, & 

Moss-Morris, 2009), and other studies on the link between marital 
status and survival in patients with bladder (Datta, Neville, Kawachi, 
Datta, & Earle, 2009), lung (Tannenbaum et al., 2013) and testis can-
cer (Abern, Dude, & Coogan, 2012) reported a longer survival among 
people who were married.

Early diagnosis is obviously a key survival factor for most tu-
mours, and there are now numerous recommended secondary pre-
vention services that can make it easier to detect cancers in their 
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early stages, when they are more amenable to therapy. Despite the 
cost-effectiveness (Centers for Disease Control and Prevention, 
2009) of many of these services, the percentage of adults who are 
aware of how to benefit from them is low. Understanding the so-
cial determinants of early cancer detection could be useful with a 
view to ensuring the widespread use of clinical prevention services, 
and concentrating on population groups at a particular disadvan-
tage when it comes to early cancer diagnosis. In fact, the vision of 
Personalised Cancer Medicine includes a future in which individual 
cancer patients are treated on the basis of personal factors, which 
means not only their clinical features and the molecular character-
istics of their particular tumour, but also environmental information, 
and a patient’s socio-demographic characteristics and personal pref-
erences. For this vision to become reality, scientific knowledge must 
disentangle the factors that contribute to predicting outcomes in 
order to differentiate between prevention and treatment strategies 
(Siebert et al., 2015).

Numerous published studies addressed the association between 
marital status and the timing of cancer diagnosis, with variable results, 
but none provided a review of the literature. The aim of the present 
study was to conduct a systematic review of such studies to clarify 
the possible association between marital status and cancer stage at 
diagnosis for given types of neoplasm.

2  | METHODS

2.1 | Search strategy

A comprehensive systematic literature search was performed in the 
Medline and Scopus databases, yielding 245 and 208 articles on 
PubMed and Scopus respectively. The search process involved com-
bining the terms “cancer”, “tumour”, “neoplasm”, “stage” and “diag-
nosis” with the terms “marital status” and “civil status”. Only studies 
published in the English language from January 1990 to June 2014 
were considered.

Two reviewers (L.L., A.V.) checked the search hits by reading the 
article titles and abstracts. The full text of each potentially rele-
vant study was then obtained and assessed independently by the 
reviewers, and included if the following criteria were met: (1) the 
study was a cohort, case–control, or cross-sectional study; (2) it was 
original and the results were not duplicated in other studies; (3) it 
reported a measure of the association between marital status and 
stage of cancer at diagnosis. If the results of a study were published 
more than once, only the most recent and complete article was con-
sidered in the analysis. Consensus was reached by the reviewers. 
The reference lists in the papers included in our analysis were also 
assessed.

Figure 1 shows a flow chart of the article selection process. The 
initial search yielded 453 citations. After the authors (L.L., A.V.) had 
reviewed all the abstracts, 25 studies were judged potentially relevant 
for the purposes of this review. On assessing the full texts for eligibility 
in the light of the agreed exclusion and inclusion criteria, 18 of the 
articles met our criteria.

2.2 | Quality assessment criteria

The same authors considered several characteristics of each study 
and scored them for quality. The variables considered in this quality 
assessment process on the studies included in the review were drawn 
from the 28 listed in the Strengthening the Reporting of Observational 
Studies in Epidemiology statement (STROBE), generating a checklist 
of 22 items applicable to three analytical observational study designs 
(cohort, case–control, and cross-sectional studies).

2.3 | Data extraction

All data were independently extracted by means of a standardised 
data collection form. The characteristics of the studies were recorded 
as follows: first author’s name, year of publication, country of origin, 
characteristics of the study sample, i.e., size and distribution by age 
and gender, assessment of measures of outcome and exposure, and 
confounding factors controlled for (adjusted), measure of the rela-
tive odds of marital status being associated with cancer stage at di-
agnosis (with the corresponding confidence interval) and the authors’ 
conclusions.

2.4 | Meta-analysis

A meta-analysis was conducted for melanoma and breast cancer, for 
which more studies were available. To place the studies on a com-
mon scale, marital status was simply classified as married or unmar-
ried (including single, widowed and divorced in the latter category). 
We extracted the data for cases and controls in the two categories. 
Where data were lacking, we estimated them based on the total num-
bers of cases or controls provided. All the results were checked for 
statistical heterogeneity with the Cochran Q test. Due to the marked 
heterogeneity between the studies, we estimated ORs and 95% CIs 
using a random-effects model. All tests were 2-sided and statistical 
significance was assumed for p  ≤  .05. The analyses were performed 
with Stata 14 (StataCORP, College Station, TX, USA).

3  | RESULTS

3.1 | Features of the studies and measure of 
association

Our systematic review focused on 18 studies. The characteristics of 
the subjects, the study designs and the measures of the association 
are shown in Table 1 by type of tumour. The quality scores awarded 
to the studies ranged from 11 to 18 out of a maximum of 22, with a 
mean score of 16.

Five out of six studies on the association between marital sta-
tus and stage at diagnosis for breast cancer showed that unmarried 
women were more likely to be diagnosed with more advanced disease 
(Aizer et al., 2013; Ali, Mathews, & Rajan, 2008; Celaya et al., 2010; 
Davidson, Bastani, Nakazono, & Carreon, 2005; Osborne, Ostir, Du, 
Peek, & Goodwin, 2005). One author found this correlation applied to 
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women who had never been married, and also to those who were di-
vorced, widowed or separated (Davidson et al., 2005). Only the study 
of Hahn et al. (2007) found no significant difference in cancer stage 
at diagnosis between unmarried and married breast cancer patients. 
Our meta-analysis indicated that unmarried women have higher odds 
of having a later stage (stage II, II and IV) of breast cancer at diagnosis 
than married women (OR = 1.287 95% CI: 1.025–1.617). Three out 
of four studies on melanoma (McLaughlin, Fisher, & Paskett, 2011; 
Reyes Ortiz, Freeman, Kuo, & Goodwin, 2007; Van Durme et al., 
2000) likewise found married status associated with an earlier stage 
of melanoma at diagnosis, while only one study reported no such as-
sociation (Pollitt, Clarke, Shema, & Swetter, 2008). Our meta-analysis 
again showed that unmarried people have higher odds of having later 
stage melanoma (with regional or distant involvement) at diagnosis 
than married people (OR = 1.350 95% CI: 1.161–1.570). Two out of 
three studies on the influence of marital status on stage of prostate 
cancer at diagnosis found married patients are at a significantly lower 
risk of presenting with metastatic disease or advanced stage than un-
married patients (Aizer et al., 2013; Carpenter et al., 2010); the third 
study found no significant difference in the proportion of patients di-
agnosed with late-stage prostate cancer by marital status (Abdollah 
et al., 2011). Two out of three studies focusing on cervical cancer 

found widowed/divorced (Kaku, Mathew, & Rajan, 2008) or unmar-
ried patients (Ferrante, Gonzalez, Roetzheim, Pal, & Woodard, 2000) 
at higher risk of late-stage diagnosis than married patients, while one 
study (Ibrahim, Rasch, Pukkala, & Aro, 2011) reported no statistically 
significant difference in cancer stage at diagnosis between single and 
married patients.

For cancer sites considered in only one study, the authors consis-
tently reported that being married carried a lower risk of late stage at 
diagnosis. The study of Thuret et al. (2013) on squamous cell carcinoma 
of the penis showed a higher risk of advanced tumour stage and grade 
at diagnosis among unmarried men (OR = 1.5; 95% CI: 1.22–1.82). 
Another study on glioblastoma multiforme (Chang & Barker, 2005) 
found larger tumours at the time of diagnosis in unmarried patients 
(adjusted OR = 1.16; 95% CI: 1.05–1.29). Aizer et al. (2013) considered 
non-Hodgkin lymphoma and reported that being unmarried was asso-
ciated with metastatic disease (adjusted OR for married patients 0.93; 
95% CI: 0.89–0.97). Smith, Ziogas, and Anton-Culver (2012) likewise 
found a positive correlation between advanced stage at diagnosis and 
unmarried status among patients with Hodgkin lymphoma (adjusted 
OR = 1.21; 95% CI: 1.07–1.36). Aizer et al. (2013) investigated a num-
ber of tumour sites (lung, colon, pancreas, head-neck, oesophagus, lung, 
intrahepatic bile duct, ovary), always demonstrating that unmarried 

F IGURE  1 Flow chart of the articles 
selection process

Records identified by searching the
database 

PubMed: 245 (168 + 66 + 1)

Additional records identified from
other sources 
Scopus: 208 (195 + 8 + 5)

Records after removing 
duplicates

Total articles: 109

Records screened
Total articles: 93

Studies included in the quality 
assessment:
Total articles: 25

Studies included in the 
systematic revision:
Total articles:18

Records excluded 
because they were not 
pertinent, based on titles 
and/or abstracts:
- non-epidemiological 
studies
- not relevant
- not in English language

Full texts excluded 
because they were 
published before 1990
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patients had higher odds of metastatic disease at diagnosis than mar-
ried patients. Table 2 summarises the findings of the various studies.

4  | DISCUSSION

This systematic review confirms that unmarried, widowed, separated 
or divorced patients diagnosed with any of the malignancies consid-
ered here are more likely to present with advanced stage disease. 
None of the 18 studies contained evidence of a higher risk of cancer 
being diagnosed at a later stage among married patients. For all the 
sites considered, the majority of the reports indicated a statistically 
significant association between marital status and cancer stage at di-
agnosis, with a positive effect of marriage on the likelihood of various 
types of malignancy being diagnosed at an early stage.

The consistent demonstration of the impact of marriage on ear-
lier stage cancer detection goes to show how important it is for sec-
ondary prevention and social support services to address particular 
population groups differently with a view to removing this substantial 
inequality in patient care. The likelihood of curing early-stage cancer 
among unmarried patients could be improved by investing in targeted 
support interventions (Aizer et al., 2013). To improve the outcomes, 
health care services should increase their educational efforts to im-
prove physicians’ awareness of this issue (Thuret et al., 2013), and 
public intervention to promote health and prevent cancer should be 

tailored to different population groups to strive for an equal surveil-
lance and an equal compliance with screening programs, and timely 
access to diagnostic services (McLaughlin et al., 2011).

To address this inequality of care relating to marital status, it is 
important to understand how this disparity is generated. Various ex-
planations as to why being married leads to an earlier diagnosis (and 
induces health care disparities) have been advanced in the literature 
(Goodwin, Hunt, Key, & Samet, 1987; Nayeri, Pitaro, & Feldman, 1992). 
For instance, this may reflect generally better financial circumstances 
among the married, and/or a greater tendency of married people to 
avoid risky or unhealthy behaviour because of their family responsi-
bilities or social control (Umberson, Crosnoe, & Reczek, 2010). One 
study mentioned that marital status is likely to influence lifestyle for 
a number of reasons: a spouse may represent an economic advantage 
(Lillard & Waite, 1995), contribute to the pool of knowledge, help in 
the processing of important information, and provide practical assis-
tance and care (e.g., by improving a patient’s food intake).

Aizer et al.’s study (2013) highlights the importance of other 
features of marriage, e.g., spouses may encourage patients to seek 
medical attention for alarming symptoms (Goldzweig et al., 2010). 
Widowhood is a condition associated with severe emotional stress 
(pain, sorrow), loss of social support (shrinkage of networks) and loss 
of material support (lower income) that could lead individuals to pay 
less attention to their health, and seek care less promptly even when 
symptoms develop (Reyes Ortiz et al., 2007).

TABLE  2 Summary of findings of the different studies

Type of 
cancer—authors

McLaughlin 
et al. (2011)

Reyes Ortiz 
et al. (2007)

Van Durme 
et al. (2000)

Pollitt et al. 
(2008)

Thuret 
et al. (2013)

Abdollah 
et al. (2011)

Aizer et al. 
(2013)

Carpenter et al.  
(2010)

Osborne 
et al. (2005)

Ali et al. 
(2008)

Celaya et al. 
(2010)

Davidson 
et al. (2005)

Hahn et al. 
(2007)

Ferrante 
et al. (2000)

Kaku et al. 
(2008)

Ibrahim 
et al. (2011)

Chang & 
Barker (2005)

Smith et al. 
(2012)

Melanoma + +/= + =

Squamous cell 
cancer of the 
penis

+

Prostate =/+a + +

Breast + + =/+c + + =

Ovary +

Cervix + =/+b =

Glioblastoma 
multiforme

+

Liver, intrahepatic 
bile duct

+

Oesophagus +

Head-neck +

Non-Hodgkin 
lymphoma

+

Hodgkin lymphoma =/+c

Pancreas +

Colon-rectum +

Lung +

a= Never married (NM) versus married, + Separated/widowed/divorced (SWD) versus married.
b= Never married versus married, + SWD versus married.
c+ Never married versus married; = SWD versus married.
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Some researchers focused particularly on the influence of marital 
status on breast cancer diagnosis, rather than on treatment and survival 
(Aizer et al., 2013; Ali et al., 2008; Celaya et al., 2010; Davidson et al., 
2005; Hahn et al., 2007; Osborne et al., 2005): they consistently found 
unmarried women more likely to be diagnosed with more advanced 
disease, and less likely to receive definitive treatment. Osborne et al. 
(2005) suggested that spouses promote a more positive health-related 
behaviour, a greater use of screening tests, or more regular visits to the 
doctor, which would increase the chances of an earlier diagnosis. In a 
retrospective cohort study on Indian breast cancer patients, Ali et al. 
(2008) suggested that husbands serve as a source of economic sup-
port, thus making it easier for wives to seek medical treatment.

The benefits afforded by marriage probably consist in a combina-
tion of the previously mentioned aspects of structural and functional 
support, including instrumental, informational and emotional support 
(Osborne et al., 2005), and these factors would result in an overall bio-
logical, psychological and economic advantage that may make patients 
more health-aware and more empowered (Thuret et al., 2013).

4.1 | Limitations

Our study suffers from several limitations. The first was identified dur-
ing our data analysis and concerns the classification of marital status, 
which was not always classified in the same way in the studies consid-
ered. Using different categories for marital status—such as unmarried 

as opposed to never married, separated or divorced, married or for-
mally married—may have affected our final results. Second, marital 
status is just one of the structural components of social relation-
ships and it cannot capture the multifaceted dimensions of the qual-
ity of these relationships (Helweg-Larsen, Kjoller, & Thoning, 2003; 
Manzoli, Villari, Pirone, & Boccia, 2007). Marital discord, hostility and 
depression in married couples (which are a potential source of stress 
strongly associated with mortality) have not been captured (Manzoli 
et al., 2007). Third, the studies also adopted heterogeneous classifica-
tions for cancer staging, although our systematic review captured the 
same higher risk of more advanced stage disease in the unmarried; 
however, cancer staging was classified. Finally, none of the studies 
analysed considered the interaction between gender and marital sta-
tus in any depth. Further studies would be needed to better elucidate 
whether and how marital status influences stage of cancer at diagno-
sis differently for male and female patients.

5  | CONCLUSION

This review confirms that marriage positively influences the likeli-
hood of early diagnosis for all types of cancer. Although the real 
mechanism(s) underlying the association between marital status and 
cancer stage at diagnosis are still largely unknown, more attention 
should be paid to the early detection of disease in the unmarried, 
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separated, divorced and widowed. These individuals are at greater 
risk of already having advanced-stage disease if and when they are 
diagnosed with cancer, with a consequently worse prognosis, and a 
generally shorter life expectancy.
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