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ABSTRACT
Objectives: To explore the characteristics of the low-
income elderly who underwent free cataract surgery
and to determine the degree of patient satisfaction
with the free cataract surgery programme in urban
China.
Methods: A free cataract surgery management
workflow was designed as a poverty relief project in
Guangzhou. In this study, participants who
underwent free cataract surgery between January
and August 2014 received a telephone interview
based on a structured questionnaire. Data were
collected on patient demographics, resources, health
conditions, reasons for undergoing the free surgery
and overall evaluation of the free cataract surgery
programme.
Results: Among the 833 participants, the mean
surgical age was 76.85±7.46 years (95% CI 76.34 to
77.36), and the male to female ratio was 385:448.
The majority (94.31%, 746/791) of patients resided in
the main urban districts. Patients underwent surgery
61.08±60.15 months (95% CI 56.17 to 66.00) after
becoming aware of the cataract, although 66.83% of
them reported that their daily lives were influenced by
cataracts. Only 21.5% of the respondents underwent
physical examinations that included regular eye
screening, and only 6.30% were highly educated
patients. Financial problems were the primary reason
cited by patients for participating in the free surgery
programme. Those patients with a monthly family
income of 1000–2999¥ (US$161–482) per capita
constituted the largest patient population. The free
clinics in the parks and the free cataract surgery were
highly rated (9.46 and 9.11 of 10 points) by the
beneficiaries.
Conclusions: The telephone survey revealed a high
level of patient satisfaction regarding the free cataract
surgery programme. Most of the patients who
participated in the programme resided in major urban
districts and had poor health awareness and a low
level of education. The information provided by this
study is crucial for improving and expanding the
management of free cataract surgery programmes.
Trial registration number: NCT02633865; Post-
results.

INTRODUCTION
Age-related cataracts remain the leading
cause of treatable blindness in China.1 2 The
prevalence of cataract blindness continues to
increase due to the growing elderly subpo-
pulation.3 Surgery is the only available treat-
ment; however, the cataract surgical rate
(CSR) in China remains low (1125 cases per
million per year)4 relative to that of affluent
countries (6000 cases per million per year)5

and some developing areas (2672 cases per
million per year).6 Studies have reported
that the primary barrier to cataract surgery
for individuals is financial difficulty and that
this challenge could be efficiently addressed
by reducing the surgical fee1 or providing
free cataract surgery.7 8 However, the prices

Strengths and limitations of this study

▪ This is the first telephone survey to summarise
the detailed patient characteristics of particularly
the low-income community in urban China; most
of the participating patients resided in the major
urban districts and possess poor health aware-
ness and a low level of education.

▪ The information provided by this survey is
crucial for improving and expanding the manage-
ment of free cataract surgery programmes.

▪ There may be some under-reporting as some
participants and those who refused to respond
may have been reluctant to report their low
income and education levels although we had
notified all respondents that their responses
would be protected with strict confidentiality
prior to the formal interview.

▪ This study describes the characteristics of only
the low-income cohort that underwent the free
cataract surgery in the programme; the
characteristics of the low-income patients who
did not undergo or have not yet undergone the
free cataract surgery represent an area for future
research.
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of medicines and medical services in China, and the
availability and affordability of medicines and medical
services for China’s poor, especially the urban poor,
require further improvement9 10 according to the stan-
dards developed in May 2003 by the WHO in collabor-
ation with Health Action International (HAI).11

Although free cataract screening12–14 and surgery pro-
grammes7 have been widely implemented in rural areas
of China in conjunction with a new national healthcare
reform that was officially launched in 2009 to tackle
high medical expenses, including the promotion of free
medical treatments,9 15 free cataract surgery pro-
grammes have rarely been implemented in financially-
challenged urban China. Even in Guangzhou, one of
the largest metropolises in China, many low-income
cataract patients, a neglected cohort, continue to need
cataract surgery. A programme entitled ‘Care for your
eyes, lighten your life’, jointly sponsored by the People’s
Government of Guangzhou Municipality, the Bureau of
Civil Affairs of Guangzhou Municipality, and the
Zhongshan Ophthalmic Center (ZOC), was initiated in
Guangzhou in 2012 to implement a programme of
providing free clinics in parks and free cataract surgery
targeting China’s impoverished urban population.16

After 3 years of operation, the management of this pro-
gramme has been optimised, and approximately 4000
cataract surgeries have been performed on the low-
income elderly.
Although there are a large number of poor communi-

ties throughout the country, free cataract surgery pro-
grammes targeting poor urban China are restricted to
several metropolises due to limited medical resources
and social overlook. Understanding the level of patient
satisfaction regarding the free cataract surgery pro-
grammes and the patient characteristics of this
neglected community may contribute to the improve-
ment and further expansion of the management of free
cataract surgery programmes. By conducting this tele-
phone survey, we aimed to identify the characteristics of
the low-income patients who underwent free cataract
surgery, including patient demographics, resources,
health conditions, reasons for participating in the free
surgery, and overall evaluation of the free cataract
surgery programme.

METHODS
Patients
A free cataract surgery programme was jointly initiated
by the People’s Government of Guangzhou Municipality,
the Bureau of Civil Affairs of Guangzhou Municipality,
and the ZOC in May 2012. Guangzhou citizens who
were candidates for this activity were confirmed to be
(1) aged ≥50 years with low income and who rely on
social subsidies, or (2) laid-off workers, or (3) handi-
capped people, or (4) old Red Army or families of revo-
lutionary martyrs and servicemen. All participants with
presenting visual acuity (PVA), unaided visual acuity or

aided visual acuity with walk-in optical correction7 of
≤20/50 in either eye without any severe eye diseases
except cataract were included. The eligible participants
successively experienced the following steps: preliminary
screening, preoperative evaluation, preoperative examin-
ation, preoperative preparation, operation, and post-
operative follow-up visit.16 A total of approximately 4000
low-income patients benefited from this free cataract
surgery programme, including 1862 beneficiaries in the
focus group of the present study, from September 2013
to August 2014. Of the 1862 patients, approximately
10% (185/1862) had preoperative PVA worse than
finger count, and the mean PVA of the remaining 90%
(1677/1862) was approximately 20/100. As outlined in
figure 1, we conducted a telephone survey of 1019
patients who could be contacted by telephone and had
undergone free cataract surgery between January and
August 2014. Those patients who were not successfully
contacted (>3 attempts at different time points), who
refused to participate, who failed to understand the con-
ditions of the interview or suffered deafness were
excluded. All patients in the cohort had been recruited
from the free clinics in four parks located in Guangzhou
and had undergone phacoemulsification with intra-
ocular lens implantation at least 6 months ago. This
study was registered in ClinicalTrials.gov registration
(NCT02633865), and was approved by the Human
Research Ethics Committee of the ZOC, Sun Yat-sen
University. All procedures were consistent with the
tenets of the Declaration of Helsinki and were per-
formed after obtaining oral informed consent (provi-
sion of written consent were exempted by the
IRB-ZOC-SYSU) from all respondents in the telephone
prior to the formal interview.

Interview methods and questionnaire
A trained interviewer (HJ) conducted the telephone
interviews based on a structured questionnaire. All inter-
views involved hands-free communication, and all the
responses by each respondent were repeated by the
interviewer and confirmed by two other independent
examiners (ZL and XL) to reduce the risk of judgment
bias. Prior to each interview, all of the respondents were
clearly informed that their responses would be protected
with strict confidentiality. The structured questionnaire
(acquired in online supplementary files 1 and 2) for the
free cataract surgery programme was designed and
revised by the Team of Chinese Cataract Poverty
Alleviation Special Programme. The questionnaire com-
prised of 17 questions that were further divided into five
subsections: patient demographics (number 1–3),
patient resources (number 4–6), health conditions
(number 7–12), reasons for choosing the free surgery
(number 13–15), and overall evaluation of the free cata-
ract surgery programme (number 16–17). The reliability
and validity of the questionnaire was approved by statis-
tical and ophthalmologic experts, and was used after
pilot testing of telephone interview procedures on 50
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participants (21 men and 29 women). In the pilot test,
all telephone interviews were completed within 5–8 min
with good feasibility.

Statistical analysis
All data were entered into Microsoft Excel 2010 spread-
sheets (Microsoft Corp., Redmond, Washington, USA)
and then sorted and analysed by two researchers (HL
and DL), and finally mutually checked. Statistical ana-
lysis was performed using the Statistical Package for the
Social Sciences (SPSS V.19.0, Chicago, Illinois, USA).
Absolute frequency (n) and relative frequency (%) were
calculated for the qualitative variables, and the mean
and SD (mean±SD) were calculated for the quantitative
variables. The difference in PVA between the preopera-
tive patients from September 2013 to August 2014 and
the postoperative patients from January to August 2014
were analysed using a t test for independent samples.
The relationships between the frequency of preoperative
physical examination and household income, education
level, presence of cataracts and presence of comorbid
diseases were evaluated by multinomial logistic regres-
sion analysis. Multiple linear regression was used to
analyse the relationship between delayed surgical treat-
ment and education level or family income. All statistical

tests were two-tailed, and a p value <0.05 was considered
statistically significant.

RESULTS
In the telephone survey, 833 successful interviews were
conducted among the 1019 patients (81.75%) who
underwent free cataract surgery in 2014 (from January to
August) and could be contacted by telephone. The
remaining patients were not interviewed due to no tele-
phone reply (101, 9.91%), refusal to respond (40,
3.93%), failure to understand the conditions of the inter-
view (32, 3.14%), or deafness (13, 1.28%). Most of the
successful respondents lived with children (52.14%, 427/
819) and (or) their spouse (50.06%, 410/819). The
mean age at surgery was 76.85±7.46 years (95%CI 76.34
to 77.36) (range, 50–102 years), and the male to female
ratio was 385:448. Free cataract surgeries had been per-
formed approximately 9 months before the survey (9.14
±6.41 months in the right eye, 9.07±6.80 months in the
left eye). The mean postoperative PVA value was 20/33,
with 93.08% (673/723) of patients having a PVA ≥20/60;
this result represented a significant improvement com-
pared to the preoperative level (<20/100) (p<0.001).
Most of the patients (94.31%, 746/791) resided in

major urban areas, including Yuexiu, Haizhu, Liwan,

Figure 1 Flow diagram of the components of the telephone interview regarding the free cataract surgery.
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Baiyun and Tianhe districts (figure 2A). Among the
patients from whom data were available, 92.11% (362/
393) who had undergone the free cataract surgery had
been recruited from the following three parks located in
Yuexiu District: Yuexiu Park (54.96%, 216/393), Renmin
Park (22.65%, 89/393), and Dongshanhu Park (14.5%,
57/393) (figure 2B). The free clinics in the parks were
the second most important source of information con-
cerning the free cataract surgery; the newspaper was the
most important source (figure 2C).
Patients had undergone cataract surgery at an average

of 61.08±60.15 months (95%CI 56.17 to 66.00) after
becoming aware of the cataract, although 66.83% (548/
820) of these patients reported that their daily lives had
been moderately or severely influenced by poor vision
(figure 3A). Furthermore, 30.31% (251/828) of the
respondents did not know when the cataract first
appeared. The health conditions of the patients are pre-
sented in figure 3. Of the patients, 46.47% were suffer-
ing from high blood pressure, 15.26% were diabetic and
12.94% (106/829) had been diagnosed with other dis-
eases such as coronary heart disease and stomach
trouble. However, figure 3B shows that only 21.5% (178/
826) of the patients had undertaken regular physical
examinations that included eye screening, and 25.06%
(207/826) of the patients had not had any physical

examinations in the past 5 years before the free cataract
surgery due to feeling slightly ill without significant
effects on their daily life, not feeling ill, high medical
expenses or other reasons as listed in figure 3C. In add-
ition, as shown in figure 3D, the education level of the
respondents was generally low: nearly 80% (661/826)
had received only primary education (below the 9-year
compulsory education), and only 6.30% (52/826) were
highly educated (college/university education or above).
The results of the multinomial logistic regression ana-
lysis revealed that those patients who did not feel ill or
felt only slightly ill were more likely to refuse any phys-
ical examination (P<0.001, χ2=23.51, OR=2.41, 95% CI
1.69 to 3.45). Patients with moderate to high level of
education (high school or above) were more inclined to
undergo periodic physical examinations (p<0.001,
χ2=17.63, OR=0.40, 95% CI 0.26 to 0.61).
Figure 4A reveals that financial problems were the

most common reason offered by patients for postponing
surgery until the free surgery was available; lack of
awareness and fear of surgery were the next most com-
monly cited factors. Similarly, financial problems were
the most common factor motivating patients to partici-
pate in the free surgery; programme advertisement and
the reputation of the ZOC were additional important
influencing factors (figure 4B). Those patients who had

Figure 2 Patient resources. (A) Most of the patients (94.31%) were residents of the major urban areas, including Yuexiu

District, Haizhu District, Liwan District, Baiyun District and Tianhe District. (B) More than 90% of the patients were recruited from

the three parks (Yuexiu Park, Renmin Park and Dongshanhu Park) located in Yuexiu District. (C) The newspaper and the free

clinics in the parks were the two most important sources of information concerning the free cataract surgery. ZOC: Zhongshan

Ophthalmic Centre; Error bar: 10% of the value.
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a monthly family income of 1000–2999¥ (US$158–472,
6.35¥=US$1) per capita constituted the largest patient
proportion (52.13%, 428/821); only 5.72% (47/821) of
the patients had a monthly family income greater than
5000¥ (US$789) per capita (figure 4C). The multi-
nomial linear regression analysis revealed that patients
with low education levels (below the 9-year compulsory
education) (p=0.032, t=−2.14, B=−4.88) or low family
income (<3000¥, US$472) (p=0.059, t=−1.89, B=−6.69)
were more likely to (or tended to) delay surgical treat-
ment (figure 4D).
Patients were requested to grade their level of satisfac-

tion with the free clinics in the parks and the free
surgery on a scale of 0–10; the average scores were
9.46±1.06 and 9.11±1.23, respectively.

DISCUSSION
Principal findings
The results of this study clarified the characteristics of
patients who benefited from the free cataract surgery
programme. All patients underwent uneventful surgery
with an increased postoperative PVA (93.08% of patients
had PVA≥20/60), which exceeds the WHO guidelines
for cataract surgery outcomes (at least 80% of eyes
should have a 12-week postoperative PVA ≥20/60).17

The free clinics in the parks and the free cataract
surgery were highly rated (9.46 and 9.11 out of 10
points) by the beneficiaries. Most of the patients reside
in the major urban districts of Guangzhou close to the
ZOC, and newspapers and the free clinics in the parks
were the two main avenues through which patients were
informed of the free cataract surgery. Approximately
80% of the impoverished cohort had received only
primary education. Furthermore, the health awareness
of these patients was poor. Only 1/5 underwent regular
physical examinations before this free surgery pro-
gramme, including eye screening, despite being in poor
health and suffering from high blood pressure, diabetes
mellitus or coronary heart disease. Finally, financial pro-
blems were the leading reason provided for why patients
did not pursue surgery until free surgery was available
and for patient participation in the free surgery
programme.

Interpretation and comparison with other research
The coverage of this free cataract surgery programme
needs to be expanded. Our results indicate that the free
clinics in the park are one of the most important
avenues through which people are informed of the free
cataract surgery programme, possibly due to the healthy,
urban lifestyle of the retired elderly who enjoy

Figure 3 Health conditions and education level of the respondents. (A) Approximately 2/3 (66.83%) of patients reported that

they were influenced by poor visual acuity before the free cataract surgery. (B) only 21.5% of the patients underwent regular

physical examinations including eye screening. (C) lists the reasons provided by those who failed to undergo the physical

examinations; feeling slightly ill without significant effects on daily life and not feeling ill were the two most significant factors. (D)

reveals that the education level of the respondents was generally low; nearly 80% had received only primary education. Error bar:

10% of the value.
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participating in sports in the parks each morning.18

Although the free cataract surgery programme is direc-
ted primarily at the low-income elderly throughout
Guangzhou via the multichannel information dissemi-
nated throughout the entire city, including newspapers,
television and WeChat (one of the largest standalone
messaging apps in China),19 nearly 80% of the partici-
pating patients resided in the major urban districts in
Guangzhou close to the ZOC. Newspapers represent the
most common medium by which patients were informed
of the free cataract surgery, indicating that the eligible
candidates can be informed even if residing in remote
districts of Guangzhou. We do not know the precise
reasons for the low patient proportion from the remote
districts, but the long distance between their district and
the ZOC may be a major obstacle according to previous
reports.20 For example, a patient living in Zengcheng
district, which is an outskirt area more than 71 km (as
calculated by Google maps) from the ZOC in Yuexiu
District, would be required to must pay nearly 500¥ (US
$80) to travel by taxi or to invest more than 8 h of travel
time if travelling by public transport for a round trip.
The awareness of health in this low-income cohort is

poor and should be increased. Only 1/5 patients

participated in regular physical examinations, including
eye screening, and 1/4 respondents did not pursue any
physical examinations due to feeling only slightly ill
without any significant effects on daily life or due to not
feeling ill. In the multinomial logistic regression analysis,
we also found that the patients who did not feel ill or who
felt only slightly ill were more likely to refuse any physical
examinations. However, 63.25% of the respondents
were diagnosed with systematic diseases, and the preva-
lence of high blood pressure (46.47%) and diabetes
(15.26%) in this cohort was much higher than that in the
Chinese population (25.2% and 9.7%, respectively).21

Furthermore, 2/3 of patients believed that their daily
lives were moderately or severely influenced by poor
vision. Schulze Schwering et al22 previously reported that
awareness of health services is significantly affected by
the level of education and standard of knowledge of
patients or relatives. We found that the education level of
the respondents was generally low, with only 6.30% being
highly educated (college/university or above) in contrast
to the 9.9% of highly educated people nationwide. The
results of the multinomial logistic regression analysis also
revealed that highly educated patients were more
inclined to undergo periodic physical examinations.

Figure 4 Reasons for patient participation in the surgery programme and patient household income distribution. (A and B)

Financial problems were the leading reason provided for both why patients did not undergo surgery prior to the availability of the

free surgery and why patients participated in the free surgery programme. (C) Those patients with a monthly family income of

1000–2999¥ (US$158–472, 6.35¥=US$1) per capita constituted the largest patient population (52.13%). (D) Patients with a low

education level (below the 9-year compulsory education) and low family income (<3000¥, US$472) were more likely than other

patients to delay surgical treatment. Error bar: 10% of the value in (A–C); SE in (D).
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Similar to previous reports,23 financial problems were
the major reason provided for why patients participated
in the free surgery programme. We found that the
mean age at surgery of this low-income cohort was
76.85 years, which is much higher than the mean age
of 70.56 years among patients who underwent paid cata-
ract surgeries in the ZOC.24 Furthermore, patients had
postponed the surgery for an average of 61 months
after becoming aware of the cataract despite the report
by 66.83% of them that their daily lives were moder-
ately or severely influenced by poor vision. The results
of the multiple linear regression analysis suggested that
delayed surgical treatment may be related to the gener-
ally low education and family income level. Financial
problems were the leading reason provided by patients
for not having undergone the surgery before the free
surgery programme was made available and the leading
reason why patients participated in the free surgery
activity. We found that those patients with a monthly
family income of 1000–2999¥ (US$158–472) per capita
accounted for more than half of the patient popula-
tion. The income of these families is only one-tenth
that of the mean per capita income of Guangzhou
households, according to the most recent data pub-
lished on the website of Guangzhou statistical informa-
tion.25 Thus, in addition to the surgical fee, addressing
the indirect costs of patients and their companions,
including transportation, accommodation, and loss of
working time, may reduce the financial burden of
patients and increase the CSR.7 22 26 In addition, our
results demonstrate that a lack of awareness of cataracts
and a lack of awareness of the free surgery programme
were the second most commonly provided reasons for
why patients did not undergo surgery until the free
surgery programme was made available and for why
patients participated in the free surgery activity, a
finding that is similar to the other reports. However,
Burga et al20 noted that the lack of awareness of a
disease is not a reason for not seeking surgery, and
further concluded that a surgical package with all costs
covered should be offered to the patients participating
in the free cataract surgery programmes to increase the
coverage of the activity.

Implications for clinicians and policymakers
To further expand the coverage of this free cataract
surgery programme and to increase access to free cata-
ract surgery services, the addition of outreach free clinic
screening points in the distant districts and addressing
of the hidden costs by providing transportation may
prove effetive.20 Low health awareness in the low-income
cohort may be a barrier to seeking healthcare and use
of services, including cataract surgery.23 27 Programme
policies should focus on providing intensive counselling
and improving the understanding of cataracts through
community-based education opportunities to increase
the likelihood of seeking surgery.22 23 26

Strengths and limitations of the study
This is the first study to summarise the characteristics of
the urban poor participating in the free cataract surgery
programme, including patient demographics, resources,
health conditions, reasons for accepting the free surgery
and overall evaluation of the free cataract surgery pro-
gramme. Several aspects of the telephone survey limit
the interpretations of our findings. Firstly, some partici-
pants and those who refused to respond may have been
reluctant to report their low income and education
levels and this may have led to under-reporting even
though we had notified all respondents prior to the
formal interview that their responses would be protected
with strict confidentiality. Another limitation is that this
study describes the characteristics of only the low-income
cohort that underwent the free cataract surgery in the
programme; the characteristics of the low-income
patients who did not undergo or have not yet under-
gone the free cataract surgery represent an area for
future research.

Conclusion and implications
The telephone survey revealed a high level of patient sat-
isfaction regarding the free cataract surgery programme
and provided the detailed patient characteristics of this
low-income community. Most of the participating
patients resided in the major urban districts, and pos-
sessed poor health awareness and low education levels.
This information is crucial for improving and expanding
the management of free cataract surgery programmes in
urban China.
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