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Background and aims: Cataract is the leading cause of visual impairment and blindness among older adults worldwide, that can be corrected through surgical interventions. However, diagnosis and treatment bias can be observed, and it is a major issue for improving health policies. Therefore, we assessed a declared prevalence of cataract and the frequency of surgical treatment of this condition in the Polish population in the years 2009–2019. To provide evidence of health inequalities, we compared operated and non-operated seniors using selected socioeconomic factors and identified variables affecting the availability of cataract surgery services over a 10-year follow-up period.

Methods: An analysis based on a survey among 4,905 participants of the nationwide PolSenior study conducted in 2008–2009, and 5,031 participants of PolSenior2 conducted one decade later to assess the health of Poles over 65 years of age.

Results: Cataract diagnosis was declared by 25.5 and 28.2% of the study population in PolSenior and PolSenior2 surveys, respectively. Out of those diagnosed with cataract in PolSenior, 46.5% underwent surgical treatment for at least one eye. This rate increased up to 67.9% in the survey conducted 10 years later. Independent factors increasing the chance for cataract surgery in both cohorts included male sex and age > 75 years. Additional factors were self-reported good health status in PolSenior and lack of financial problems in purchasing medicines in PolSenior2. Over the investigated decade, the chances for cataract surgical treatment increased in single-living and widowed patients. The shortage of funds for medications remained the only significant barrier for surgery.

Conclusion: Although the prevalence of cataract in the older adult population in Poland has not changed from 2009 to 2019, the rate of cataract surgeries has considerably increased over the analyzed decade. Patients with lower socioeconomic status and women have lower access to surgical cataract management.
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1. Introduction

Cataract remains the leading cause of blindness worldwide in people ≥50 years of age, accounting for about 45% of global blindness cases and affecting 15.2 million people in 2020. It is also the second leading cause of moderate to severe vision impairment (78.8 million) following uncorrected refractive error (86.1 million) (1). In addition to decreased visual acuity, a patient with cataracts may experience other symptoms such as reduced contrast sensitivity, impaired color vision, double vision, glare, and ‘halos’ around lights. This condition most often affects older adults as a result of biological aging (age-related cataracts). Cataract is associated with decreased quality of life and reduced life expectancy (1–3).

Although cataract-induced blindness is particularly common in developing countries, together with age-related macular degeneration (AMD), it is still a major public health problem in developed countries (1) including Poland. Poland has a population of 37.6 million and is located in Central and Eastern Europe. However, there is only few published data on the prevalence of cataract in this region (4).

Phacoemulsification combined with intraocular lens implantation is the most common technique for cataract removal both globally and in Poland (5, 6). Treatment rates have been growing successively over the last few years (5, 6), however the issue of inequalities in the distribution of cataract surgery services remains open. There is abundant evidence that social factors, including education, employment status, income level and gender have significant impact on health status (7–10) and accessibility of the health care system regarding diagnostic and treatment in equal measure. The socio-demographic status of the Polish population is becoming diverse, which can cause unfair inequalities in health (11).

Determining the prevalence of cataracts in a representative sample of Poles and identifying groups whose health care is inadequate in this regard would create grounds for active and effective prevention of serious consequences of cataracts including blindness. Identification of subgroups with untreated disease would enable early educational, preventive and therapeutic intervention.

The aim of the study was to assess changes in the prevalence of cataract and surgical treatment rates considering selected socio-economic factors in a representative sample of Poles aged 65 years and older over a decade, based on the PolSenior (12) and PolSenior2 (13) studies.



2. Materials and methods


2.1. Study sample and procedures

PolSenior, a cross-sectional study conducted between 2008 and 2009 in a representative sample of Polish adults aged 65 years and over, comprised 4,979 participants, and has been acknowledged as the most important project monitoring the health of Polish seniors, including eyesight screening (12). After a decade, in 2018–2019, the survey was repeated as part of the PolSenior2 study in a representative sample of 5,987 adults aged 60 years and over (13). In both studies, participants were recruited from all administrative regions in Poland using a three-stage stratified, proportional draw, in 5 years old cohorts. Cohorts were similar in number and consisted of similar numbers of women and men. The representativeness of the sample was obtained by weighting for structure of the older Polish population (12–14). In PolSenior2 project a new cohort was drawn (13), therefore two study populations formed disjoint sets.

Details of sample selection, methods and study design in a randomly selected representative sample of old Poles in PolSenior projects were described in previous publications (12, 13).

The analyses presented in this publication include comparable groups from both studies, 4,979 subjects aged 65 and older from PolSenior and 5,056 subjects of comparable age from PolSenior2. The group of 930 subject aged 60–64 representing PolSenior2 was not included in the analyses.

A small percentage of respondents was removed as they did not provide answers concerning cataract in the survey. A total of 4,905 (2,534 men and 2,371 women, 98.5%) participants responded to the question on cataract diagnosis in PolSenior compared to 5,031 (99.5%) respondents (2,482 men and 2,549 women) in PolSenior2. Of the 1,419 respondents declaring cataract diagnosis in PolSenior, 91.5% (595 men and 703 women) answered the question about cataract treatment. In PolSenior2, cataract was found in 1,715 participants, of whom 95.1% (698 men, 933 women) reported treatment.

This paper compares the findings on the prevalence of cataract, age at diagnosis and surgical treatment in two populations of Polish seniors. The data were analysed by age group (65–74, 75–84, ≥85 years), sex, educational level and place of residence. The impact of socioeconomic factors on cataract surgery rates was also assessed and the intercohorts relationships between PolSenior and PolSenior2 were analysed. Additionally, the analysis included marital status, living status, and self-rated health (SRH).



2.2. Survey procedures

The protocol of the PolSenior2 study was based on the protocol of the PolSenior study and the same questions were included in the analysis. The study protocol consisted of three paper-version questionnaires. Medical and socioeconomic surveys were face-to-face interviews performed by trained nurses during three visits at participants homes. Some data were collected by a self-completion questionnaire, filled in individually by respondents. In the Table 1 we attached a detailed list of questions used for the purpose of the present study.



TABLE 1 The list of questions and response options included in questionnaires, used for the purpose of the study.
[image: Table1]



2.3. Statistical analyses

Continuous variables are presented as means with standard deviations or medians with interquartile ranges. Differences between the groups were verified with the Student’s t-test or the Mann–Whitney U-test. Categorical data is presented as counts and percentages. The chi-square test or Fisher’s exact test was used to compare the groups. The logistic regression method was applied to assess the relationship between cataract treatment and the set of independent variables. Additional models analysed interaction to assess changes over time, i.e., between the PolSenior and PolSenior2 cohorts. Multivariate models were developed using the backward stepwise procedure, including only cases with a complete set of data. Regression coefficients were used to calculate odds ratios (ORs) with 95% confidence intervals (95% CI). Statistical results were considered significant at p ≤ 0.05.

The results in Tables 2, 3 are presented after the weighting procedures for the Polish population as percentage or mean values with 95% CI. A statistically significant difference between the groups was assumed for non-overlapping confidence intervals. Statistical packages R (R Core Team, version 3.6.3) and SAS 9.4 TS Level 1 M5 were used for the analysis.



TABLE 2 The frequency of declared cataract diagnosis in the population of Polish seniors depending on age, education, place of residence based on PolSenior and PolSenior2.
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TABLE 3 Cataract surgery rates (in the subgroup of patients with cataract) in the population of Polish seniors by age, education, place of residence, based on PolSenior and PolSenior2.
[image: Table3]




3. Results


3.1. The prevalence of cataract

Cataract diagnosis was declared in the PolSenior project by 25.5% of the Polish population aged ≥65 years. There were no significant differences between women and men (Table 2). The prevalence of cataract increased with age in both sexes. Cataract was reported by urban (>200,000 inhabitants) respondents more often than by rural residents (34.8 vs. 19.2%). In PolSenior2, a history of cataract was reported by 28.2% of the study population, more often by women (33.2 vs. 20.6%) – Table 2. The prevalence increased with age and was higher in city dwellers (>50,000 inhabitants) as compared to rural residents. Although cataract was declared by a comparable percentage of the older population in both editions of PolSenior, the awareness of the disease increased over the decade among women aged ≥75 years and among women with at most primary education (Table 2). There were no significant changes in the prevalence of cataract over the decade among men. In PolSenior, cataract was diagnosed on average 2 years later than in PolSenior2 (74.2 years vs. 72.1 years, p < 0.005; Table 4).



TABLE 4 Age at the time of cataract diagnosis in the population of Polish seniors, based on PolSenior and PolSenior2.
[image: Table4]

It was observed that at the time of diagnosis women were on average 1 year younger than men, which was statistically significant only in the PolSenior study (women – 73.7 years; men – 74.9 years, p = 0.002). The age data presented at diagnosis were not weighted (Table 4).



3.2. Surgical treatment

In PolSenior, 46.5% of respondents diagnosed with cataract had at least one eye treated surgically (Table 4). Surgical treatment was more common in men than in women in the youngest (65–74 years) and oldest age groups (≥85 years), but for the total older population, the difference between the sexes did not reach statistical significance. The percentage of operated respondents did not differ significantly in individual age groups, and it did not depend on the level of education or place of residence (Table 3).

A decade later, cataract surgery was declared by significantly more (67.9%) seniors (Table 3), with male predominance (75.4 vs. 64.9%). The percentage of respondents with a history of cataract surgery was higher in older age groups, but did not depend on the level of education or place of residence.

A significant increase in the percentage of operated patients was observed among women in each of the study age groups, and among men in the 75–84 year subgroup (Table 4). Although cataract surgery rates increased among respondents at all education levels, the largest, two-fold difference was found among those with higher education (36.7 vs. 72.1%). Cataract surgery rates among the inhabitants of rural and urban (up to 200,000 inhabitants) regions were found to increase about 1.5-fold over the decade. For respondents in big cities of >200,000 inhabitants, a significant increase was observed only in the female group (44.0 vs. 63.1%).



3.3. Comparison of operated vs. non-operated PolSenior and PolSenior2 respondents in regard to selected socioeconomic factors

Supplementary Table 1 compares groups of seniors reporting cataract diagnosis who were or were not operated in relation to selected socioeconomic factors. Age and sex were the only variables that significantly differentiated respondents with operated and unoperated cataract in both PolSenior editions. Non-surgical patients were younger. Surgeries were more common in men. Additionally, among the analysed variables in PolSenior, the group of operated/non-operated patients also differed in terms of marital and living status, SRH and financial situation. In PolSenior2, surgical respondents had longer work histories, and were less likely to report lack of funds for medications. Other investigated factors, including the place of residence (rural/urban), level of education, type of work performed in the past, frequency of general practitioner (GP) visits, or the need for regular assistance, were not related to cataract surgery rates in either of the two studies.



3.4. Univariate and multivariate logistic regression analysis

All variables associated with cataract surgery in PolSenior or PolSenior2 were included in the regression analysis. The results for both study cohorts and the changes between the cohorts are presented in Table 5. In both cohorts, age over 75 years and male sex were correlated with higher surgical rates. Men were 1.7 times (95% confidence interval [CI]: (1.359–2.118); p < 0.001) more likely to have cataract surgery than women in 2009, and 1.5 times [95%CI, (1.223–1.913); p < 0.001] in 2019. In PolSenior, being in a relationship, living with a spouse only, good financial situation and good SRH were additional factors improving access to cataract treatment. On the other hand, in PolSenior2, apart from female sex and age 65–75, the declared lack of funds for medications was the only significant factor related to the failure to undergo cataract surgery. A multivariate analysis (Table 6) confirmed that male sex and age > 75 years were independent factors promoting cataract surgery in both cohorts. Moreover, good SRH and no financial difficulties in purchasing medications were additional factors related to surgical treatment in PolSenior and PolSenior2, respectively.



TABLE 5 Univariate regression analysis of relationship between catarct treatment and the set of independent variables in PolSenior and PolSenior2 cohort.
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TABLE 6 Multivariate regression analysis of relationship between catarct treatment and the set of independent variables in PolSenior and PolSenior2 cohort.
[image: Table6]

The analysis of interactions between the cohorts and the risk factors showed that, over the decade, cataract surgery increased in the group of single-living and widowed individuals, while the lack of funds for medications was a significant factor reducing the chances for surgical management (Table 5).




4. Discussion

According to data from the National Health Fund (NHF) in Poland, 187,478 cataract surgeries were performed in 2013, and this number almost doubled (355,470) in 2019 (15). This increase was the result of changes in the organization and financing of cataract surgery. Our study also showed a significant increase in the percentage of cataract surgeries over the decade, i.e., from 46.5 to 67.9%. The increase was observed in each analysed age subgroup, both among women and men, and regardless of education or place of residence. An upward trend in cataract surgeries has also been shown in many other European countries (16), such as England (16, 17), and Germany (17).

The present study explained that despite a significant increase in cataract surgical treatment, there are widening inequalities in the distribution of this type of services. Of great concern is the fact that despite the higher declared prevalence of cataracts among women, they are actually less likely to undergo surgical treatment - this situation highlights inequalities in the distribution of cataract treatment.

Our study showed that the diagnostic rate of cataract in the population of older Poles did not increase over the decade, but significant differences were observed among women ≥75 years of age. This may be related to the improved access to ophthalmic care in this age group as well as growing awareness of cataract. In PolSenior2, women diagnosed with cataract were significantly less likely to receive surgical treatment compared to men. Previously conducted PolSenior also showed a difference in favour of men, but it did not reach statistical significance. The presented univariate and multivariate regression analyses confirmed in both editions of the study, that men with diagnosis of cataract were approximately 1.5 times more likely to undergo surgery than women. Gender inequality to the disadvantage of women in cataract surgery has also been observed in low-and middle-income countries (8, 18, 19). The accessibility of cataract surgery is diverse in high-income countries. In some countries, such as Sweden (20) and Spain (21), waiting times for cataract surgery are longer for women than for men, while in Canada women use ophthalmic services more often (22).

The reasons for the differences identified in our study may be multiple. Data from the PolSenior2 survey shows that women are more likely to be widowed and more likely to live alone (29.2 vs. 13.0%) (13). In general the burden of treatment, including cataract treatment for a one-person household, is higher. In addition, average pensions received in 2019 by women aged over 65 in Poland were 20% lower than men (23). Similarly, in the United States the most common reason for not having an eye-care visit among women aged 40 years and older with eye disease was cost-related (24). Less educational attainment also hinders the ability of women to obtain sufficient health care information (25, 26). Among Polsenior2 respondents with primary education, men were significantly more likely to undergo cataract surgery than women, and no differences were found among respondents with higher education.

The diagnosis of cataract increased with age in both study cohorts representative of the Polish population aged ≥65 years. The increasing prevalence of cataract with age is supported by other studies in the world (16, 27). In China, the prevalence of cataract was 6.7% among men aged 45–49 years and up to 73.0% among those aged 85–89 years, as well as 8.4 and 77.5%, respectively, among women (28). In PolSenior, no significant differences were found between the incidence of cataract and sex, while in PolSenior2 cataracts were more often reported by women. The inter-sex differences in PolSenior2 were particularly pronounced in the group with the lowest level of education and rural respondents. An international study investigating data from 1990 to 2015 revealed persistent global inter-sex differences in the prevalence of cataracts and found that older age and lower socio-economic status contribute to these differences (18). More common lens opacification in women may be associated with their longer life expectancy and decreased menopausal oestrogen levels (18, 29). In turn, a study which assessed the prevalence of age-related cataracts based on medical examination found no inter-sex differences (16).

PolSenior and PolSenior2 found that awareness of cataract diagnosis was significantly more often declared by inhabitants of large cities than by rural residents. This is probably related to poorer access to medical services in the countryside. Global research based on slit lamp examination for lens translucency did not show significant differences in the prevalence of cataracts between urban and rural regions (18, 20). The mean age at diagnosis in PolSenior was approximately 2 years higher than in PolSenior2 (74.2 vs. 72.1 years). The mean age at cataract diagnosis among Canadians with insurance covering routine annual ophthalmic examinations was 70.8 years, and 72.5 years among those without insurance, due to delayed access to an ophthalmologist (30). In our study, the earlier diagnosis among PolSenior2 respondents was probably associated with improved access to ophthalmic services. However, it cannot be ruled out that lifestyle changes in recent years and greater exposure to risk factors have translated into an increasingly earlier onset of senile cataracts.

Multiple barriers related to socio-economic status, sex, and perceived cost of ophthalmic care can limit patients’ access to specialist services (7). On the positive side, the situation of widowed and single people in Poland has improved over the last 10 years, and inequalities in access to cataract surgery among those with poorer self-rated health, poorer financial status, and those living with non-spouses, have been addressed. Many studies describe socio-economic status as a key determinant of the use of ophthalmic care services, which are used less as socio-economic disadvantages increase (7, 31). Unfortunately, the situation of people who declared lack of funds for medication worsened in the PolSenior2 cohort. Although intraocular lens surgery is fully reimbursed by the National Health Fund, patients have to cover the cost of postoperative anti-inflammatory eye drops and topical antibiotics, most of which are not reimbursed. Patients may therefore choose not to undergo the surgery both because of the perioperative costs, which are not limited to the purchase of medications, but also include commuting, the purchase of new glasses, as well as fear of possible complications. It should be emphasised that in contrast to the lack of funds for medications, the overall poor self-reported financial situation was not a factor limiting cataract surgery in PolSenior2. It can therefore be speculated that the lack of funds for medications may affect a group of people with multimorbidity, for whom medical expenses are a significant component of their household budget, and for whom treatment of visual impairment is not a health priority.

The data and conclusions of our study do not include the COVID-19 pandemic period, which had been associated with an approximately 30% decrease in medical services in 2020 compared to 2019 according to NHF data. Due to the pandemic, elective surgical procedures in Poland were suspended from March to May 2020, which again extended the waiting list. Therefore, we face a major challenge to re-establish an easy access to cataract surgery.

A strength of our study is the collection of data on a large, representative, community dwelling population aged 65 and older, with a high proportion of the oldest people. PolSenior projects are the largest studies of health status of older Poles. The almost identical sampling scheme and research methods in both PolSenior studies enabled precise comparisons between the two groups and provided additional evidence for the necessary change of health policies to eliminate health inequalities and improve access to surgical procedures. The limitations of our study are the following: obtaining data only on the basis of medical history, lack of data on waiting time between diagnosis and surgery as well as the source of funding and the type of lens implanted.



5. Conclusion

In 2009–2019, the prevalence of cataracts in the older Polish population remained unchanged, while the rates of cataract surgeries increased significantly over the decade. Despite the increase in declared cataracts among women, they still undergo operations less frequently than men - this situation shows the largest inequality in the distribution of cataract treatment services in Poland. Access to surgery among widowed and single-living people has improved while it has worsened among those declaring financial difficulties in purchasing medications. Cataracts are still a major medical and social challenge, and equalising the chances of its surgical treatment among selected groups of patients (women, people with lower socio-economic status) remains a challenge.
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