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Abstract: Disability-disaggregated data are increasingly considered important to monitor progress in
Universal Eye Health Care. Hospital-based data are still elusive because of the cultural ambiguities
of the term disability, especially in under-resourced Health Information Systems in low-and
middle-income countries. The aim of this study was to estimate the hospital-based rate of disability in
patients presenting at an eye department of a rural hospital in Paraguay and to discuss implications for
the management of access barriers. Therefore, we introduced two standardized sets of the Washington
Group (WG) Questions as a pilot project. In total, 999 patients answered the self-report WG short set
(WG-SS) questionnaire with six functional domains, and 501 of these patients answered an extended
set, which included additional domains for “anxiety” and “depression” (WG-ES3). Overall, 27.7%
(95% Confidence Interval (CI) 24.9–30.3) were categorized as having a disability. A total of 9.6%
(95% CI 7.9–11.6) were categorized as having a disability because of communication difficulties,
which was second only to visual difficulties. The odds ratio for disability for patients aged 70 years
and older was 8.5 (95% CI 5.0–14.4) and for male patients, it was 0.83 (95% CI 0.62–1.1). Of those
patients who answered the WG-ES3, 3.4% were categorized as having a disability because of being
worried, nervous or anxious and 1.4% because of feeling depressed. An analysis of the questions
of the “depression” domain was impeded by a high rate of measurement errors. The results of the
different domains can now be used to inform the identification and mitigation of potential access
barriers to eye health services for different types of impairments.
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1. Introduction

Universal access and equity of eye health services are salient cross-cutting principles of the
World Health Organization (WHO)’s global action plan 2014–2019 [1]. The agenda of the Sustainable
Development Goals with its principle of ‘Leaving no one behind’ suggests giving high priority
to indicators that focus on hard-to-reach populations. As a prerequisite, health data need to be
disaggregated not only by demographic and socioeconomic information but also by characteristics
such as disability, ethnicity, migratory status, etc. [2–4] People with disabilities are “likely to experience
health inequities” [5], but data about their access to eye health services are still elusive [6]. This is
concerning because people with disabilities make up a significant proportion of the global population.
The monitoring of equity-oriented Universal Health Care is not possible if health systems do not provide
more accurate information about people with disabilities accessing health services [7]. Reasons for

Int. J. Environ. Res. Public Health 2019, 16, 3085; doi:10.3390/ijerph16173085 www.mdpi.com/journal/ijerph

http://www.mdpi.com/journal/ijerph
http://www.mdpi.com
http://www.mdpi.com/1660-4601/16/17/3085?type=check_update&version=1
http://dx.doi.org/10.3390/ijerph16173085
http://www.mdpi.com/journal/ijerph


Int. J. Environ. Res. Public Health 2019, 16, 3085 2 of 16

insufficient disability-disaggregated data collection include under-resourced health systems, cultural
ambiguities of understanding disability and its connotations, as well as a lack of awareness about the
importance of socio-cultural determinants of health for people with disabilities [8].

Disability, including that caused by visual impairment, is closely associated with age and
poverty [9]. An estimated 31 million of 36 million blind people globally are aged 50 years and
older [10]. Given these associations, eye hospitals especially in low- and middle-income countries often
pro-actively target patients from poorer populations, in order to increase their access to eye health.
Also, people with other disabling conditions are often more affected by visual problems because of the
association of visual impairment and co-morbidities or intersecting disabilities, such as those caused
by hearing difficulties, mental illness, etc. [11–13]. For example, people with Down syndrome have
higher risks of developing co-morbid conditions such as refractive error. However, there are significant
barriers impeding the access of people with disabilities to eye health services including physical and
financial barriers, communication difficulties and diagnostic overshadowing [14,15]. The results of a
survey of adults with registered visual impairment in the UK suggested that intersecting disabilities
could compound the communication between eye health professionals and patients with unavoidable
visual impairment “ . . . as many also have health and/or communication difficulties in addition to their
visual impairment (70% reporting this to be the case, and many reported hearing difficulties).” [13].
Barriers related to the way health professionals do their work are common as well. According to Lagu,
“[t]he greatest challenge in achieving universal accessibility in health care settings may not be the cost
but the need for a change in mindset on the part of clinicians and administrators” [16]. It has also been
reported that health care staff tend to underestimate the need for comprehensive accessibility, in that
they neglect aspects beyond physical accessibility. Sanchez pointed out that “‘[p]erceived accessibility’
appears to be based solely on basic physical access, without consideration of the real needs and issues
of persons with mobility impairments.” [17].

It is, therefore, important for an eye hospital to know whether people with disabilities are accessing
their services and, if so, to what extent. Disability-disaggregated data could inform eye health staff if
more needs to be done to improve the equitability of their services. For example, a low number of
patients with hearing difficulties could indicate the presence of communication barriers in the eye
hospital. Furthermore, these barriers may also exist within the referral networks of that hospital. All
potential barriers should be investigated to inform mitigation strategies [18]. The association of visual
or multiple impairments with a “comorbidity of socioeconomic deprivation” [19] needs to be taken
into account throughout the management of eye health services. A national analysis of administrative
disability-disaggregated data collected from different eye hospitals could indicate the level of equity
of eye health services, and triangulation with data from population-based surveys could suggest the
extent to which Tudor Hart´s inverse care law (“the availability of good medical care tends to vary
inversely with the need for the population it served”) is still relevant [20].

There are a few examples of countries and eye health programs that are moving towards a greater
focus on equity in eye health planning, including specific consideration of people with disabilities [21,22].
For example, the next Kenyan national eye health plan 2019–2023 will trial “inequality monitoring
in eye departments ( . . . ) to determine the feasibility of expanding the social variables collected
(e.g., socioeconomic status, place of residence, disability and social support)” [23]. However, feasible
approaches for collecting disability-disaggregated data in countries with underdeveloped health
systems are elusive.

One of the available tools—the ‘Washington Group (WG) Short Set (SS) of questions’—has already
been used in population-based surveys and censuses [24]. The underlying conceptual framework for
this tool is the ‘International Classification of Functioning, Disability, and Health’ (ICF), which presents
a bio-psychosocial model. Rather than mainly assessing body functions and clinical impairments,
the WG questions focus on ‘activity limitation’ as one of the main components of the ICF [25,26].
The questions aim to identify people with self-reported difficulties in functioning in six universal actions
that put them at risk of restricted participation in an unaccommodating environment. The WG short
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set (WG-SS) questions were “designed to provide comparable data cross-nationally for populations
living in a variety of cultures with varying economic resources” [26]. Recently, programs in various
settings have started to use the WG-SS beyond population-based surveys to determine whether people
with disabilities access their services or to inform aspects of equality in service delivery [27]. There are
also first reports of the application of the WG-SS in eye hospitals and related programs [28–30].

Actual disability-related data for Paraguay are elusive. The World Report on Disability suggested
an overall age-standardized disability prevalence of 10.4% among adults aged 18 years and over in the
year 2002 [9], and Mitra et al. reported a national prevalence of 9.6% [31]. The 2013 shadow report
of the United Nations Convention on the Rights of Persons with Disabilities estimated a national
prevalence rate of 12% [32]. The report also highlighted differential accessibility barriers, such as
waiving public transportation fees exclusively for people with visual impairment but not for people
with other impairments. An association between age and psycho-social impairments was reported in
the World Health Survey Report Paraguay: 6.0% of participants of the age group 18–29 reported severe
or extreme problems with “feeling sad, low or depressed”, and this increased to 9.6% and 20.9% for the
age groups 70–79 and 80+, respectively [33].

In a similar way to many other cultures, it is difficult to translate the meaning of “disability”
into the widely used local language Guarani, because it “lacks a term that could encapsulate the real
meaning of the expression ‘person with a disability’” [32]. To mitigate these language barriers, it is
therefore important to use data collection tools that avoid the use of the term ‘disability’, such as
the WG-SS.

The overall objective of this study was to pilot a method for counting how many patients with
self-reported impairments attended an eye health hospital in rural Paraguay. The pilot tested the
introduction of two versions of the WG questions. The first version (short set WG-SS) was employed to
assess the rate of patients with self-reported difficulties in six domains, with the aim of estimating the
age- and sex-disaggregated rate of people with disabilities accessing the hospital. The second version
(WG extended set (WG-ES 3)) assessed the additional rate of patients with self-reported difficulties in
the “anxiety” and “depression” domains, and aimed to estimate the rate of patients with psycho-social
disability. The results were used to discuss practical implications in regard to access barriers to eye
health services for patients with disabilities in Paraguay.

2. Materials and Methods

Data collection was undertaken from 10 July 2018 to 07 September 2018 at Clinica Belen, a busy
rural satellite eye hospital of the tertiary eye hospital Fundación Visión (FV), in the upper middle-income
country Paraguay. Clinica Belen is located in Coronel Oviedo, approximately 120 km west of the
capital Asunción. Its catchment area consists of an estimated one million people from three provinces
(Caaguazu, Guaira and Caazapa). With 10 to 60 people per km2, the area is one of the more
densely populated regions in Paraguay (national average 12.7 per km2) [34]. The hospital serves
approximately 70 patients per day and offers cataract, glaucoma, corneal and retinal eye health services.
The hospital collaborates with and refers patients to community-based inclusive development services
and implements low vision self-help groups for patients with unavoidable visual impairment. A basic
Health Management Information System (HMIS) exists which collates data on basic parameters such as
sex, medical diagnosis, etc. It was assumed that the hospital staff were able to apply the WG questions
without additional financial or human resources.

The original English WG questions were translated into Paraguayan Spanish and then into the
main target language Guarani by team members of FV hospital (native Paraguayan Spanish and
Guarani, with English as a secondary language), employing a conceptual translation method (A.P., J.P.,
P.S., and O.Z.) [35]. The translation strived to convey the meaning of the WG questions in the cultural
context of Paraguay. The resulting translations are presented in Tables 1 and 2.

Two WG questionnaires were selected as data collecting tools:
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1. The WG Short Set (WG-SS) consists of a set of six single short questions on functional domains
(which are seeing, hearing, walking or climbing stairs, remembering or concentrating, self-care,
and communication). The questions were designed for applications in populations aged five
years and older and will identify the large majority of people with disabilities. The answer
options are “no difficulty”, “yes, some difficulty”, “yes, a lot of difficulty”, and “cannot do at all”
(response pattern 1 according to the WG guidelines) [36].

Table 1. Translated Washington Group short set (WG-SS) questions and answers into Paraguayan
Spanish and Guarani.

English Paraguayan Spanish Guarani

1

Do you have difficulty seeing, even if
wearing glasses?
a. No, no difficulty
b. Yes, some difficulty
c. Yes, a lot of difficulty
d. Cannot do it at all

¿Ves con dificultad incluso usando
lentes?
a. No. Veo bien.
b. Si. A veces tengo dificultad.
c. Si. Tengo mucha dificultad.
d. No veo nada.

¿Rehecha asy piko reipururamo
jepe lente?
a. Nahaniri, ahecha porä
b. Heë, sapy’a py’a
c. Heë, aguereko hetá.
d. Ndahechaiete voi

2

Do you have difficulty hearing, even if
using a hearing aid?
a. No, no difficulty
b. Yes, some difficulty
c. Yes, a lot of difficulty
d. Cannot do it at all

¿No escuchas bien, inclusive usando
audífonos?
a. No. Escucho bien.
b. Si. A veces tengo dificultad.
c. Si. Tengo mucha dificultad.
d. No escucho para nada.

¿Nerehendu poraipa
reipururamo jepe audífono?
a. Nahaniri, ahendua porä
b. Heë, sapy’a py’a
c. Heë, aguereko hetá.
d. Nahenduiete voi

3

Do you have difficulty walking or
climbing steps?
a. No, no difficulty
b. Yes, some difficulty
c. Yes, a lot of difficulty
d. Cannot do it at all

¿Caminas con dificultad o subes
escaleras con dificultad?
a. No. Camino bien.
b. Si. A veces tengo dificultad.
c. Si. Tengo mucha dificultad.
d. No puedo caminar.

¿Reguatá asy pa o ejupi asy
escalerape?
a. Nahaniri, aguatá’ porä
b. Heë, sapy’a py’a
c. Heë, aguereko hetá.
d. Ndaikatuiete aguata o ejupi
escalerape

4

Do you have difficulty remembering
or concentrating?
a. No, no difficulty
b. Yes, some difficulty
c. Yes, a lot of difficulty
d. Cannot do it at all

¿Tiene dificultad para aprender o para
recordar?
a. No, mi inteligencia está bien.
b. Si. A veces tengo dificultad.
c. Si. Tengo mucha dificultad.
d. No puedo aprender o recordar.

¿Hasy iko ndeve Eaprende
haguá, nemandu’a, haguá?
a. Nahaniri, che Ivale.
b. Heë, sapy’a py’a
c. Heë, aguereko hetá.
d. Ndaikatuietevoi o aprendé

5

Do you have difficulty (with self-care
such as) washing all over or dressing?
a. No, no difficulty
b. Yes, some difficulty
c. Yes, a lot of difficulty
d. Cannot do it at all

¿Es difícil para vos limpiarte y vestirte
solo?
a. No. You puedo solo.
b. Si. A veces tengo dificultad.
c. Si. Tengo mucha dificultad.
d. No puedo hacer nada, necesito a
alguien que me ayude.

¿Hasy iko ndeve eñemopoti ha
eñemonde haguá ne añó?
a. Nahaniri, che ikatu che añó.
b. Heë, sapy’a py’a
c. Heë, aguereko hetá.
d. Ndoikatuiete ajapo aikoteve
che ayúda va’eräre

6

Using your usual (customary)
language, do you have difficulty
communicating, for example
understanding or being understood?
a. No, no difficulty
b. Yes, some difficulty
c. Yes, a lot of difficulty
d. Cannot do it at all

¿Es difícil para usted hablar o entender
a los demás, en nuestro idioma
castellano/guaraní?
a. No. Capto y hablo bien.
b. Si. A veces tengo dificultad.
c. Si. Tengo mucha dificultad.
d. Poco entiendo, no puedo hablar
bien.

¿Hasy iko ndeve eñemongeta
haguá ha entende haguá oñeéva
nedivepe, ha ña nde ñe’e tepe
guaraní/castellano?
a. Nahaniri. A pillá pora, añe’e
porä
b. Heë, sapy’a py’a
c. Heë, aguereko hetá.
d. Sa’i entende. Ndaikatuí añeë
pova

2. The WG Extended Set on Functioning (WG-ES 3) consists of the same questions as the WG-SS
and adds four additional questions related to two domains of “affect” (anxiety and depression)
for participants aged 13 years and older. The answer options regarding the frequency of feeling
anxious or depressed are “daily”, “weekly”, monthly”, “a few times a year”, and “never”.
The severity can be answered with “a little”, “a lot” and “somewhere between a little and a lot”
(response patterns 5 and 6 according to WG guidelines) [36]. We excluded the “upper body”
questions of the WG-ES 3 in order to improve the feasibility of the data collection [36].

The decision to also test the WG-ES 3 was informed by the assumption that age, visual and
psycho-social impairments are closely linked. We assumed that there might be significant barriers for



Int. J. Environ. Res. Public Health 2019, 16, 3085 5 of 16

this patient group in Paraguay, considering the estimated national prevalence of blindness of 1.1%
(95% CI 0.6–1.6) for people aged 50 years and older, a predominantly older population accessing
the eye hospital, a high national prevalence of older people with psycho-social impairments and
underdeveloped community-based mental health services [37,38].

Table 2. Translated Washington Group extended set (WG-ES 3) questions and answers into Paraguayan
Spanish and Guarani.

English Paraguayan Spanish Guarani

7

How often do you feel worried,
nervous, or anxious?
a. Never
b. A few times a year
c. Monthly
d. Weekly
e. Daily

¿En qué momento te sentís muy
preocupado, enojado o ansioso?
a. Nunca
b. De vez en cuando en el año
c. De vez en cuando cada mes
d. De vez en cuando cada semana
e. A diario

Mba’eicha jave eñeñandú
ejepy’apy, o nde pochy o nde
py’a tarová?
a. Mba’eicha vevo
b. Sapy’a py’a Ary
c. Sapy’a py’a Ary jasykuéra
d. Sapy’a py’a Arapoköindy
rehegua
e. Tapiaite

8

Level of feelings when you last felt
worried, nervous or anxious?
a. A little
b. Somewhere in between a little
and a lot
c. A lot

Cuando te sentías preocupado,
enojado o ansioso. ¿Cómo te sentías?
a. Muy poco preocupado, enojado o
ansioso.
b. Poco o mucho
c. Muchísimo

Pe reï ramo guare ejepy’apy, o
nde pochy o nde py’a tarová.
¿mba’eicha eñeñandu?
a. Michimimi ejepy’apy, pochy o
py’a tarová
b. Michimi o Heta avei
c. Heta iterei

9

How often do you feel depressed?
a. Never
b. A few times a year
c. Monthly
d. Weekly
e. Daily

¿En qué momento te sentís demasiado
o muy deprimido?
a. Nunca
b. De vez en cuando en el año
c. De vez en cuando cada mes
d. De vez en cuando cada semana
e. A diario

¿Mba’eicha jave eñeñandú
ñembyasyeterei?
a. Mba’eicha vevo
b. Sapy’a py’a Ary
c. Sapy’a py’a Ary jasykuéra
d. Sapy’a py’a Arapoköindy
rehegua
e. Tapiaite

10

How depressed you felt when last
time you were depressed?
a. A little
b. Somewhere in between a little
and a lot
c. A lot

Pensando en la última vez que se
sintió deprimido, ¿qué tan deprimido
se sintió?
a. Muy poco deprimido.
b. Poco o mucho
c. Muchísimo

Pe reï ramo guare
ñembyasyeterei? ¿mba’eicha
eñeñandu?
a. Michimimi ejepy’apy, pochy o
py’a tarová
b. Michimi o Heta avei
c. Heta iterei

Because of limited time and budget constraints, it was not possible to conduct a cognitive interview
testing of the translated questions [39]. The translated questions were tested with patients over two
days, and the interviewer did not encounter any challenges regarding the WG-SS. The term “depressed”
used in questions 9 and 10 (WG-ES 3), was very difficult to translate into Guarani, and it was at times
necessary to provide additional explanations to the respondents. An on-site training session and
workshop for the data collecting staff of Clinica Belen was conducted by advisors (P.S. and O.Z.) with
extensive experience in Community-Based Inclusive Development in Paraguay (2 days at FV, 4 days
at Clinica Belen). The training also covered aspects of disability-inclusive development. After the
training, the WG questions and templates were tested for two days before data collection commenced.
Data collecting staff were selected from the existing staff of Clinica Belen (social workers responsible
for visual acuity tests and pharmacy, and administrative assistants) with no additional staff employed.
Data were entered manually in separate paper forms which were attached to the patients‘ records.
The data were then entered into an Excel spreadsheet by hospital data clerks and uploaded into the
HMIS of FV hospital on a daily basis. Cleaning and analysis of the data were done by FV staff (A.P.,
J.P.) at the end of each day (or as possible based on the availability of internet connection). The short
and extended versions of the questionnaire were used in alternating weeks. The questionnaire was
applied only once per patient during the pilot phase in order to avoid double-counting of patients who
presented again for any follow-up visit. On-site checking of the processes was conducted randomly by
FV staff (A.P.).
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2.1. Data Analysis WG-SS

We followed the categorization for disability as suggested by the Washington Group on Disability
Statistics: “ . . . the level of inclusion in at least one domain/question is coded [a lot of difficulty] or
[cannot do at all].” [36] Data entered on an Excel spreadsheet were summarized descriptively by
calculating mean, median and inter-quartile range for male and female participants. Frequency tables
for each of the six domains and disability were generated as well as for the age categories 5–19, 20–49,
50–69 and ≥ 70 years. The rate for each domain and disability was calculated as percentages with
95% Confidence Intervals (applying Clopper–Pearson single proportion test). Odds Ratios (OR) with
exact Fisher 95% confidence intervals (CI) were calculated to estimate the risk of reporting “a lot
of difficulties” or “cannot do at all” in all six domains and then being categorized as a person with
disability, disaggregated by sex. Univariate logistic regression analysis was conducted to estimate the
same risks of reporting by generating ORs and 95% CIs for the different age groups. The results were
adjusted for sex as a possible confounding factor, and multivariate logistic regression was conducted
to generate adjusted OR and 95% CIs. All tests were conducted with StatsDirect (version 3.1.22)
(StatsDirect LTD, Birkenhead, United Kingdom).

2.2. Data Analysis WG-ES 3

We followed WG-ES 3 exactly for the calculation of frequencies for the two categories of the
domain “affect”, resulting in four indicator levels: “the level of inclusion [ . . . ] for the domains
Anxiety, Depression, [ . . . ] the highest level of difficulties on a four-point scale.” [36]. The level
four indicator included those patients who reported feeling ‘worried, nervous or anxious’ and/or
‘depressed’, at a frequency of ‘daily’, and with a severity of ‘a lot’. These patients were then categorized
as having psycho-social disability. Cross-tabulations were built according the WG recommendations.
The tabulations combined the results for the questions regarding frequency and severity of the domains
and resulted in the four indicator levels. Percentages were calculated for each of the indicators,
disaggregated by sex.

All subjects gave informed consent before they participated in the study. The study was conducted
in accordance with the Declaration of Helsinki, and the protocol was approved in May 2018 by the
Institutional Review Board of Fundación Visión Hospital.

3. Results

A total of 1021 patients were asked to answer the WG questionnaires. Over 90% of the patients
answered the Guarani version of the questions. A total of 22 questionnaire responses were not included
in the analysis as they were erroneously conducted with parents of children aged less than five years.
This resulted in 999 (male: 443 = 44.3%; female: 556 = 55.7%) patients whose questionnaires were
analyzed, with 498 (49.8%) patients having answered the short version and 501 (50.2) having answered
the extended version.

The mean age of the patients was 47.6 years (male = 47.3; female = 47.8 years), and the age and
sex distribution is shown in Figure 1. The median age was 51 years (male = 50.0; female = 52.0 years)
with an inter-quartile range of 37 years (28–65 years; male = 29–64; female = 26–66 years).
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Figure 1. Age and sex distribution of participating patients.

3.1. Short Set WG-SS

Overall, 27.7% (95% CI 24.9–30.3) of the patients reported ‘a lot of difficulties’ or ‘cannot do at all’
in at least one domain, and they were categorized as patients with disability. The most common domain
was ‘visual’ at 16.4 % (14.2–18.9), followed by ‘communicating’ at 9.6% (7.9–11.6), ‘remembering’ at
5.9% (4.5–7.6), ‘mobility’ at 3.8% (2.7–5.2), ‘hearing’ at 3.5% (2.5–4.8), and ‘self-care’ at 1.9% (1.1–3.0).
The results are summarized in Table 3.

Table 3. Overall and sex-disaggregated rates of six Washington Group functions and of disability.

Male (n = 443) Female (n = 556) Total (n = 999)

Domain N %
(95% CI) N %

(95% CI) N %
(95% CI)

OR
(95%CI)

1 Visual 67 15.1
(11.9–18.8) 97 17.4

(14.4–20.9) 164 16.4
(14.2–18.9)

0.85
(0.6–1.2)

2 Hearing 14 3.2
(1.7–5.2) 21 3.8

(2.4–5.7) 35 3.5
(2.5–4.8)

0.84
(0.39–1.75)

3 Mobility 15 3.4
(1.9–5.3) 23 4.1

(2.6–6.1) 38 3.8
(2.7–5.2)

0.82
(0.39–1.65)

4 Remembering/Concentrating 15 3.4
(1.9–5.5) 44 7.9

(5.8–10.5) 59 5.9
(4.5–7.6)

0.41
(0.21–0.76)

5 Self-care 8 1.8
(0.8–3.5) 11 1.4

(0.6–2.8) 19 1.9
(1.1–3.0)

0.91
(0.32–2.51)

6 Communicating 45 10.2
(7.5–13.4) 51 9.2

(7.0–11.9) 96 9.6
(7.9–11.6)

1.2
(0.72–1.74)

Disability 113 25.5
(21.5–30.0) 163 29.3

(25.6–33.3) 276 27.7
(24.9–30.3)

0.83
(0.62–1.1)

Domain 1–6: number and % of respondents reporting “a lot of difficulty” or “cannot do at all”. Disability: number
and % of respondents reporting “a lot of difficulty” or “cannot do at all” in at least one of the six core domains. OR
(odds ratio): testing the odds of male respondents reporting “a lot of difficulty” or “cannot do at all” compared to
female respondents. CI: confidence interval.

The number of patients reporting ‘some difficulties’ was much higher than those reporting ‘cannot
do at all’ or ‘a lot of difficulties’. For example, having some difficulties with hearing was reported
by 10%, compared to 1% reporting ‘cannot do at all’; and particularly having ‘some difficulties’ with
remembering was reported by 33.1%, compared to only 0.9% reporting ‘cannot do at all’. The difference
in the rate of those reporting ‘some difficulties’ versus ‘cannot do at all’ was not large in the self-care
domain (2.1 versus 1.6%).
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The rate of disability between the different age groups suggest much higher rates in the oldest age
groups. Overall, 61.5% (53.5–69.0) of all patients aged ≥ 70 years were categorized as patients with
disability, compared to 14.6% (11.0–19.0) of the age group 20 to 49 years. Self-care was the domain
with the smallest difference between the age groups. The OR of the oldest age group to report any type
of disability was 8.5 (5.0–14.4). The results are summarized in Table 4.

Table 4. Age-disaggregated rates of six Washington Group functions and disability.

Domain

5–19 years (n = 164) 20–49 years (n = 328) 50–69 years (n = 346) ≥ 70 years (n = 161)

N % (95% CI) N %
(95% CI)

Adjusted
OR (95%

CI)
N %

(95% CI)

Adjusted
OR (95%

CI)
N % (95%

CI)

Adjusted
OR (95%

CI)

1 Visual 18 10.9
(6.6–16.8) 30 9.1

(6.3–12.8)
0.8

(0.4–1.5) 57 16.5
(12.7–20.8)

1.6
(0.9–2.8) 59 36.7

(29.2–44.6)
4.7

(2.6–8.4)

2 Hearing 2 1.2
(0.2–4.3) 3 0.9

(0.2–2.6)
0.8

(0.1–4.6) 11 3.2
(1.6–5.6)

2.7
(0.6–12.1) 19 11.8

(7.3–17.8)
10.8

(2.5–47.3)

3 Walking 1 0.6
(0.02–3.4) 3 0.9

(0.2–2.6)
1.5

(0.2–14.8) 10 2.9
(1.4–5.3)

4.9
(0.6–38.4) 24 14.9

(9.8–21.4)
28.5

(3.8–213.7)

4 Remembering/
Concentrating 10 6.1

(3.0–10.9) 7 2.1
(0.9–4.3)

0.4
(0.1–1.0) 26 7.6

(5.0–10.8)
1.3

(0.6–2.7) 16 9.9
(5.8–15.6)

1.7
(0.7–3.9)

5 Self-care 4 2.4
(0.7–6.1) 2 0.6

(0.1–2.2)
0.2

(0.04–1.4) 3 0.9
(0.2–2.5)

0.4
(0.08–1.6) 10 6.2

(3.0–11.1)
2.6

(0.8–8.6)

6 Communicating 6 3.6
(1.4–7.8) 17 5.2

(3.1–8.2)
1.4

(0.5–3.7) 36 10.4
(7.4–14.1)

3.0
(1.3–7.4) 37 23.0

(16.7–30.3)
7.9

(3.2–19.3)

Disability 26 15.8
(10.6–22.4) 48 14.6

(11.0–19.0)
0.9

(0.5–1.5) 103 29.8
(25.0–34.9)

2.3
(1.4–3.7) 99 61.5

(53.5–69.0)
8.5

(5.0–14.4)

Domain 1–6: number and % of respondents reporting “a lot of difficulty” or “cannot do at all”. Disability: number
and % of respondents reporting “a lot of difficulty” or “cannot do at all” in at least one of the six core domains.
Adjusted OR (odds ratio) reference category: Age group 5–19 years; CI: confidence interval.

A total of 32% of those categorized as having a disability had reported difficulties in two or more
domains (for example, 5% reported difficulties in three domains).

3.2. Extended Set WG-ES 3

3.2.1. Affect/Anxiety Domain

A total of 501 patients answered the WG-ES 3 questionnaire (male = 223; female = 278), and 477
answers were included in the analysis of the affect/anxiety domain. A total of 24 patients (4.8%) were
excluded due to a variety of reasons (refused to answer = 4, patients do not know = 10, and error = 10).
The results of the cross-tabulation of the domain are shown in Tables 5 and 6. A total of 18 patients
(3.6%; male: 1 = 0.4%; female: 17 = 6.1%) answered that they felt worried, nervous or anxious a lot on
a daily basis (level 4); they were categorized as patients with disability.

Table 5. Cross-tabulation (affect/anxiety domain).

Level of Feelings Last Time You
Felt Worried, Nervous or Anxious

How Often do You Feel Worried, Nervous or Anxious

Daily Weekly Monthly Annually Never Total
Not asked 0 0 0 0 87 87

A little 15 19 18 56 0 108
In between a little and a lot 22 59 71 83 0 235

A lot 18 12 9 8 0 47
Total 55 90 98 147 87 477

Color coding: Numbers in the rows/columns with the same color form the indicator levels 1–4.
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Table 6. Indicator (affect/anxiety domain).

Indicator Affect/Anxiety Domain N %
1 234 46.7
2 191 38.1
3 34 6.8

4 (category for having disability) 18 3.6
Excluded 24 4.8

Total 501 100
Color coding: represents the indicator levels 1–4 with the sum of the cross-tabulation numbers.

3.2.2. Affect/Depression Domain:

A high number of 151 patients (30.1%) had to be excluded due to a variety of reasons (refused to
answer = 3, patients do not know = 7, and error = 141). The high number of errors resulted mainly
from the fact that patients indicated a level of depression even when answering that they never feel
depressed. The results of the cross-tabulation of the affect/depression domain are shown in Tables 7
and 8. Overall, seven patients (1.4%; male: 1 = 0.4%, female: 6 = 2.2%) answered that they felt
depressed a lot on a daily basis (level 4); they were categorized as having a disability.

Table 7. Cross-tabulation (affect/depression domain).

How Depressed You Felt when Last
Time You Were Depressed?

How Often do You Feel Depressed?

Daily Weekly Monthly Annually Never Total
Not asked 0 0 0 0 68 68

A little 2 7 10 51 0 70
In between a little and a lot 13 26 48 86 0 170

A lot 7 17 6 9 0 39
Total 22 50 64 146 68 350

Color coding: Numbers in the rows/columns with the same color form the indicator levels 1–4.

Table 8. Indicator (affect/depression domain).

Indicator Affect/Depression Domain n %
1 214 42.7
2 99 19.8
3 30 6.0

4 (category for having disability) 7 1.4
Excluded 151 30.1

Total 501 100
Color coding: represents the indicator levels 1–4 with the sum of the cross-tabulation numbers.

4. Discussion

To our knowledge, this is the first report of the application of two sets of the WG questionnaires
in an eye hospital in a middle-income country. Over two months, a total of 999 patients answered the
WG-SS questionnaire, and 501 of these patients answered the extended set (WG-ES 3). Overall, 27.7%
(95% CI 24.9–30.3) were categorized as having a disability because of self-reported severe difficulties in
at least one domain, and the oldest age group had much higher odds of reporting severe difficulties
(OR = 8.5 (95% CI 5.0–14.4)). The OR for male patients to be categorized as having a disability was
0.83 (95% CI 0.62–1.1). Additionally, 3.6% of the patients who answered the extended set WG-ES 3
were categorized as having a psycho-social disability in the anxiety domain, and this was 1.4% in the
depression domain.

The overall rate of disability was higher compared to results from an eye care program that tested
the WG-SS questions with a large number of patients in an urban low income settlement in Bhopal,
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India [30]. The Indian results suggested a combined rate of disability of 16.7% (CI not reported).
The results for older patients were similar to Paraguay (OR for patients being 50 years and older = 3.5,
p < 0.001). Female patients in India had higher odds of reporting severe difficulties (OR 1.4, p < 0.0001).
The percentage of patients with a lot of difficulties or inability in two or more domains at 28% was very
similar to the result from Paraguay [30].

4.1. WG-SS Results

4.1.1. Vision Domain

The percentage of people reporting having ‘a lot of difficulties’ or ‘cannot do at all’ was highest in
the vision domain, which is to be expected for a population presenting at an eye hospital. The association
between age and visual impairment was also confirmed, with 36.7% (95% CI 29.2–44.6%) of the age
group≥ 70 years being categorized as having a disability because of visual difficulties. The possibility of
an overestimation because of false-positive answers in this domain should be kept in mind. The glasses
clause of the WG question of the domain vision (“even when wearing glasses”) was reported to be one
of the main reasons for possible false-positive answers [40]. The results of a previous cognitive testing
of the WG-SS in Paraguay suggested a high percentage of ‘glasses wearers’ who misunderstood the
glasses clause (40.5%), and provided false-positive answers [40].

4.1.2. Communicating Domain

The communicating domain was at 9.6% (95% CI 7.9–11.6)—the second most common domain in
which patients reported significant limitations (‘a lot of difficulties’ or ‘cannot do at all’), especially
for the oldest age group (OR = 7.9 (95% CI 3.2–19.3)). This is an important finding in the context
of Paraguay. The results of the World Health Survey Paraguay indicated that communication with
health staff was generally perceived as being important: 38.7% of respondents reported that it is
extremely important, with communication ranked higher compared to domains such as ‘choice of
health care provider’ (28.8%), ‘autonomy’ (27.7%) or ‘social support’ (32.4%) [33]. At the same time,
11.8% of the respondents assessed the ‘time for questions’ for hospital inpatient services in Paraguay
as ‘moderate’, ‘bad’ or ‘very bad.’ This was especially an issue for poorer patients (quintile 2 = 13.9%
versus quintile five = 8.8%) [33]. High numbers, especially of patients with long-term visual impairment
and self-reported communication difficulties, were also reported by other studies [13]. Communication
barriers can be an important cause of poorer medical outcomes, resulting in increased health disparities
for people with disabilities [41]. The results of the WG questions could be used to further analyze
how the staff at Clinica Belen communicates, especially with those reporting a lot of communication
difficulties, and whether training is needed for staff to develop the skills needed to “engage in open
and effective communication” [42] with patients with disabilities.

4.1.3. Remembering/Concentrating Domain

Improved communication will also be important to assist patients who reported severe difficulties
with remembering (5.9% 95% (CI 4.5–7.6)). Male patients had lower odds of reporting severe difficulties
with remembering or concentrating (OR = 0.41 (95% CI = 0.21–0.76)), which was similar to results of
the World Health Survey Paraguay (2.3% of male respondents reported severe or extreme difficulties
remembering or concentrating in the last 30 days, compared to 5.9% of female respondents) [33]. These
results should have practical consequences. For example, patients with severe difficulties remembering
might need additional support with medical adherence especially for those eye diseases which require
long-term treatment. Also, barriers to medical information for patients with cognitive impairments
need to be identified, and especially written information such as consent forms, discharge instructions,
etc., should be readily available in easy to read formats [16,43].
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4.1.4. Self-Care Domain

Overall only 1.6% of the patients reported ‘a lot of difficulties’ or ‘cannot do at all’ in the self-care
domain. This was still more than results from the World Health Survey Paraguay, especially for older
patients: 2.4% of people aged 60 to 69 years in Paraguay reported severe or extreme difficulties with
self-care in the last 30 days—whereas in the eye hospital results, 6.2% (95% CI 3.0–11.1) of the patients
in the oldest age group reported severe difficulties [33]. The Washington Group on Disability Statistics
recommended that this question might be omitted in countries where cultural barriers constituted
questions about self-care as inappropriate [26]. For example, it was not possible to introduce a ‘self-care’
question at an eye hospital in Cambodia that applied a modified version of the WG questions [28].
It was also reported that false-negative responses resulting in underestimation in this domain were
less problematic than with other domains. Miller et al. suggested that 96.8% of those providing
false-negative responses in the domain self-care were still very likely to be categorized as persons with
disabilities because of simultaneous reporting of severe difficulties in other domains [40]. However,
the inability to perform specific Activities of Daily Living (ADL), such as washing and dressing, might
be a risk factor for increasing the barriers to accessing eye health services. For example, Friedman et al.
reported that highly dependent nursing home residents with diagnosed cataract who are likely to
need substantial support in ADLs face significant barriers to accessing cataract surgery: “Without a
program to assist residents in identifying a surgeon, making it to the appointment, and getting to the
hospital for surgery, only 2 (2%) of 99 identified by an ophthalmologist as having decreased vision due
to cataract received surgery.” [44]. Also, family members or guardians of highly dependent patients
often do not give consent to cataract surgery, for example, which might be one possible explanation for
the overall low rate of patients with reported difficulties who access the eye hospital [44]. Therefore,
we deem it important to apply the WG question regarding self-care, if culturally appropriate, as it may
be an important indicator for patients who face substantial barriers to accessing eye health services.

4.1.5. Mobility Domain

Significant limitations (‘a lot of difficulties’ or ‘cannot do at all’) in the mobility domain were less
frequently reported in Paraguay. They were more commonly reported in the oldest age group (14.9%
(95% CI 9.8–21.4)). The overall results can be corroborated by results from the World Health Survey
Paraguay (severe or extreme difficulties with moving around in the last 30 days were reported by
1.3% of men, 3.2% of women, and 20.6% of the age group 80+) [33]. It is important to remove physical
barriers for this patient group as much as possible, including barriers to accessing medical equipment.
It was already reported that patients with mobility difficulties have significant difficulties accessing
eye health services, even in high-income countries: “Among practices that might not require transfer,
ophthalmology had the highest number of inaccessible practices (8[25%]).” [45] Also, accessibility of
medical equipment seems to be a far more common barrier than accessibility of buildings. It needs
to be verified whether patients reporting difficulties with mobility are able to conveniently use
ophthalmological equipment such as slitlamps, operating theatre (OT) tables, etc. [16].

4.1.6. Hearing Domain

The oldest age group in Paraguay had higher odds of reporting severe hearing difficulties (OR = 10.8
(95% CI 2.5–47.3)), which is not unexpected when considering the association of age and hearing
difficulties. However, the overall percentage of patients being categorized as having a disability because
of hearing difficulties was only 3.5% (95%CI 2.5–4.8). Considering results from population-based
studies, this does not seem to be high. For example, data from India using the WG questions in a
cross-sectional study suggested that 25% of those people with visual impairment also had moderate
or severe hearing difficulties [11]. Also, a survey amongst adults registered with visual impairment
in the UK suggested that “43% reported having hearing difficulties” [13]. It will be important to
make sure that access barriers for people with hearing difficulties are mitigated as much as possible.
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The identification of patients with hearing difficulties is also crucial for the medical management
of eye diseases. For example, it was reported that eye patients with hearing difficulties might be
more prone to low adherence to medical treatment [13,46]. Also, deaf patients using sign language
and having eye diseases that affect not only the visual acuity but also the visual field (for example,
advanced glaucoma or Usher syndrome) could have substantial difficulties recognizing sign language.
This might discourage patients from seeking to access eye hospitals that do not accommodate their
needs. Unfortunately, those difficulties are often overlooked. “A low-vision practitioner may more often
than not neglect even to ask a patient whether he or she has hearing or communication problems.” [47]
The WG questions and accessibility audits focusing on barriers for patients with hearing difficulties in
the eye hospital could help to improve access and communication [48].

4.2. WG-ES3 Results

The results of the four questions of the WG-ES3 need to be interpreted more cautiously, especially
because of the observed measurement errors regarding the depression domain. Overall, 30.1% of
the answers of this domain were excluded, mainly because of discrepancies that might indicate
false-positive answer patterns (for example, patients continued to answer question 10 although
they indicated no problem with feeling depressed in question 9). The overall rate of patients being
categorized as having a disability because of depression was much lower than that of the World Health
Survey Paraguay (1.4%, male = 0.4%, female = 2.2%; compared to 7.1%, male = 4.1, female = 10.1%) [33].
The answers to questions of the anxiety domain were much more consistent, and only 4.8% of responses
had to be excluded. The results were again lower than those of the World Health Survey Paraguay
(3.6%, male = 0.4%, female = 6.1%, compared to 12.2%, male = 8.3%, female = 16.1%) [33]. Apart
from methodological issues of the WG-ES3 application at Clinica Belen—for example insufficient
sample size—it should still be ascertained whether there were potential access barriers for patients
with psycho-social disabilities. For example, longitudinal cohort studies suggest causal relationships
between visual impairment and depression [12]. Eye health staff, therefore, need to be very aware of
mental health-related barriers as stigma and exclusion in communities may reduce the likelihood of
successful referrals [12]. In particular, patients with dual sensory loss have a higher risk of depression
which could have an impact on communication barriers but also increase barriers in other important
areas such as accessing transport [46]. It would also be important to evaluate whether diagnostic
overshadowing results in fewer patients with mental health difficulties being sent to the eye hospital
(for example, primary health staff might view visual impairment as intrinsic to mental health problems
and not recommend eye examinations) [49].

4.3. The WG Questions in a Hospital Setting

Generating knowledge of the number of patients with disabilities accessing hospitals
including eye hospitals is an important first step towards creating more equitable health services.
Generally, institution-based administrative data cannot be used to estimate prevalence and is
considered as subordinate to population-based data in regard to its potential to monitor inequality:
“ . . . institution-based data may not be helpful in monitoring equity, unless the social and
economic characteristics of the service users can be compared with those of the general catchment
population.” [2,50]. The lack of actual population-based data regarding people with disabilities in
Paraguay makes it difficult to estimate the denominator of all people with disabilities who might
be in need of eye health services. As a consequence, it is not possible to hypothesize whether there
were for example more community-based accessibility barriers for people with walking difficulties
in Paraguay, which would result in fewer people reporting at the hospital. It was also reported that
people with disabilities might prefer eye health services in the vicinity of their communities instead of
accessing higher level eye hospitals. “In India people attending OCs (outreach camps) and VCs (vision
centers) were much more likely to report functional limitations and self-identify as ‘disabled’ than
people attending the hospital.” [31].
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However, lack of population-based data or lack of epidemiological knowledge to interpret
available data should not justify insufficient efforts of hospitals to be more engaged in reducing unequal
access to their services. Even programs striving to improve access for marginalized groups, including
people with disabilities, struggle to demonstrate impact because of elusive quantitative data [22].
Matheson (2018) pointed out that “hospitals hold an inordinate share of power, resources, and influence
within health and community systems” [5], and this power should be used much more to “improve
their knowledge of local populations with more appropriate data and information, including ways to
ensure accountability on equity.” [5].

Ideally, the WG-SS questions would be fully integrated into the Health Information System of an
eye hospital in order to use disaggregated data for an equity-orientated analysis of other pertinent
indicators, for example cataract surgical outcome monitoring, patient-reported outcome measures or
satisfaction surveys. The questions would also be continuously asked of every individual patient,
thereby increasing the potential for person-centered care of each of those individuals, based on their
self-reported difficulties.

In hospital settings with limited administrative and human resources, it might be possible to
reduce the number of questions to an essential set of four questions, with the ‘communicating’ and
‘self-care’ domains excluded, or it may also be possible to remove the glasses and hearing device clauses,
to reduce potential confusion for the patient [26]. However, the high number of patients reporting
for example communication difficulties at Clinica Belen would not have been identified if we had
applied an essential questions-only set. It has also been suggested to apply faster dichotomous answer
options, e.g., with yes/no options for disability questions in hospitals, but this might underestimate the
rate further and would lead to results which are not comparable with other settings using the WG
questions [18,28].

4.4. Strengths

Both WG questions sets were introduced as recommended by the Washington Group on Disability
Statistics, with minor adjustments only. Also, the data analysis followed the WG recommendations,
which resulted in data that could be compared with data from other hospitals in rural settings of
middle-income countries. In order to improve the external validity of the study, we conducted the
research in a clearly defined setting with parsimonious additional financial and human resources.

4.5. Limitations

It was not possible to conduct a cognitive interview testing of the translated WG questions, which
is a limitation of the study [39]. We tried to mitigate by testing the translated versions with the local
population and employing a conceptual translation method. Furthermore, we did not analyze whether
there were differences between the small number of patients who answered the Spanish version and
those who used the Guarani version. The calculation of the sample size was determined by pragmatic
considerations regarding the feasibility of the pilot in a busy secondary-level eye department, without
investment in additional human and financial resources. We also did not have prevalence data from
studies in comparable settings, especially regarding the WG-ES3 questions, which could have served
as a basis for sample size calculation. Therefore, we cannot rule out that the sample size was too small
to estimate especially the number of patients with psycho-social disabilities and to provide reliable
estimates of the OR, resulting in narrower confidence intervals. Measurement errors regarding the
questions of the WG-ES 3 are likely and need to be further examined in future research. Additionally,
the incomplete integration of the pilot into the HMIS meant that it was not possible to control for
additional covariates of disability, such as income level, quality of residence, ethnicity, etc.

5. Conclusions

Overall, 27.7% (95% CI 24.9–30.3) of all patients who accessed the rural eye hospital in Paraguay
were categorized as having a disability because of self-reported difficulties in the six domains of the
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WG-SS. The extended set WG-ES 3 identified 3.6% of patients with psychosocial disabilities in the
‘anxiety’ domain, and 1.4% in the ‘depression’ domain. The results could have several implications
for the hospital: domains with a high number of patients reporting (for example, communication
difficulties) could lead to implementation of strategies improving the hospital-based management of
these patients; domains with a low number of patients reporting (for example, self-care) could lead to
further collaboration with community-based services in order to mitigate community-based barriers.
Implementing the extended set of the WG questionnaires requires additional training of the hospital
staff, and the low rate of patients reporting should not result in premature conclusions. If the daily
routine application of the WG questions is not feasible, the periodic application of the WG questions
can be considered. This could enable the hospital management to monitor changes over time (for
example, do more patients with hearing difficulties access the hospital after training of the hospital staff

in communicating with patients with hearing difficulties?). Additional research is needed to examine
how the WG questionnaires can be used to monitor aspects related to equity (for example, access to
cataract surgeries and outcomes for patients with disabilities compared to those without disabilities).

Author Contributions: Conceptualization, M.M., J.P., A.B.v.L. and D.L.; Data curation, A.P.; Formal analysis,
M.M., O.Z. and A.P.; Funding acquisition, M.M.; Investigation, O.Z., A.P. and P.S.; Methodology, M.M. and D.L.;
Project administration, A.P. and P.S.; Resources, A.P.; Software, A.P.; Supervision, M.M., A.P. and J.P.; Validation,
P.S.; Visualization, M.M. and A.P.; Writing—original draft, M.M.; Writing—review and editing, A.P., P.S., J.P.,
A.B.v.L. and D.L.

Funding: Part of the research (funding for travel costs and training of hospital staff by O.Z.) was funded by
Christoffel Blinden Mission (CBM, www.cbm.org) International.

Acknowledgments: We would like to thank Islay Mactaggart, International Center for Evidence in
Disability/International Center for Eye Health, London, for her support on the design of this research and
for sharing her experience with the application of the WG questions.

Conflicts of Interest: CBM International provided funding for salaries for M.M., O.Z., A.B.v.L. and D.L. but
had no role in the design of the study, in the collection, analyses, or interpretation of data, in the writing of the
manuscript, or in the decision to publish the results.

References

1. World Health Organization. Universal Eye Health: A Global Action Plan 2014–2019; World Health Organization:
Geneva, Switzerland, 2013.

2. World Health Organization Regional Office for the Western Pacific. Sustainable Development Goals and
Universal Health Coverage Regional Monitoring Framework: Applications, Analysis and Technical Information;
World Health Organization Regional Office for the Western Pacific: Manila, Philippines, 2017.

3. Kavanagh, J.; Oliver, S.; Lorenc, T. Reflections on developing and using PROGRESS-Plus. Equity Update 2008,
2, 3.

4. Ramke, J.; Zwi, A.B.; Lee, A.C.; Blignault, I.; Gilbert, C.E. Inequality in cataract blindness and services:
Moving beyond unidimensional analyses of social position. Br. J. Ophthalmol. 2017, 101, 395–400. [CrossRef]
[PubMed]

5. Matheson, A.; Bourke, C.; Verhoeven, A.; Khan, M.I.; Nkunda, D.; Dahar, Z.; Ellison-Loschmann, L. Lowering
hospital walls to achieve health equity. BMJ 2018, 362, 4. [CrossRef] [PubMed]

6. Shakespare, T.; Bright, T.; Kuper, H. Access to Health for Persons with Disabilities. 2018.
Available online: https://webcache.googleusercontent.com/search?q=cache:8ALPbIFZUkMJ:https:
//www.ohchr.org/Documents/Issues/Disability/StandardHealth/BackgroundDoc_EGM_Righttohealth.
docx+&cd=4&hl=en&ct=clnk (accessed on 24 August 2019).

7. Kuper, H.; Hanefeld, J. Debate: Can we achieve universal health coverage without a focus on disability?
BMC Health Serv. Res. 2018, 18, 738. [CrossRef] [PubMed]

8. McPherson, A.; Durham, J.; Richards, N.; Gouda, H.; Rampatige, R.; Whittaker, M. Strengthening health
information systems for disability-related rehabilitation in LMICs. Health Policy Plan. 2017, 32, 384–394.
[CrossRef] [PubMed]

9. World Health Organization. World Report on Disability 2011; World Health Organization: Geneva,
Switzerland, 2011.

www.cbm.org
http://dx.doi.org/10.1136/bjophthalmol-2016-309691
http://www.ncbi.nlm.nih.gov/pubmed/28228412
http://dx.doi.org/10.1136/bmj.k3597
http://www.ncbi.nlm.nih.gov/pubmed/30237307
https://webcache.googleusercontent.com/search?q=cache:8ALPbIFZUkMJ:https://www.ohchr.org/Documents/Issues/Disability/StandardHealth/BackgroundDoc_EGM_Righttohealth.docx+&cd=4&hl=en&ct=clnk
https://webcache.googleusercontent.com/search?q=cache:8ALPbIFZUkMJ:https://www.ohchr.org/Documents/Issues/Disability/StandardHealth/BackgroundDoc_EGM_Righttohealth.docx+&cd=4&hl=en&ct=clnk
https://webcache.googleusercontent.com/search?q=cache:8ALPbIFZUkMJ:https://www.ohchr.org/Documents/Issues/Disability/StandardHealth/BackgroundDoc_EGM_Righttohealth.docx+&cd=4&hl=en&ct=clnk
http://dx.doi.org/10.1186/s12913-018-3547-2
http://www.ncbi.nlm.nih.gov/pubmed/30257668
http://dx.doi.org/10.1093/heapol/czw140
http://www.ncbi.nlm.nih.gov/pubmed/27935799


Int. J. Environ. Res. Public Health 2019, 16, 3085 15 of 16

10. Bourne, R.R.A.; Flaxman, S.R.; Braithwaite, T.; Cicinelli, M.V.; Das, A.; Jonas, J.B.; Keeffe, J.; Kempen, J.H.;
Leasher, J.; Limburg, H.; et al. Magnitude, temporal trends, and projections of the global prevalence of
blindness and distance and near vision impairment: A systematic review and meta-analysis. Lancet Glob.
Heal. 2017, 5, e888–e897. [CrossRef]

11. Mactaggart, I.; Polack, S.; Murthy, G.; Kuper, H. A population-based survey of visual impairment and its
correlates in Mahabubnagar district, Telangana State, India. Ophthalmic Epidemiol. 2017, 6586, 8. [CrossRef]
[PubMed]

12. Choi, H.G.; Lee, M.J.; Lee, S.M. Visual impairment and risk of depression: A longitudinal follow-up study
using a national sample cohort. Sci. Rep. 2018, 8, 8. [CrossRef] [PubMed]

13. Douglas, G.; Pavey, S.; Corcoran, C.; Eperjesi, F. Individual’s recollections of their experiences in eye clinics
and understanding of their eye condition: Results from a survey of visually impaired people in Britain.
Ophthalmic Physiol. Opt. 2010, 30, 748–757. [CrossRef]

14. Li, J.C.; Wong, K.; Park, A.S.; Fricke, T.R.; Jackson, A.J. The challenges of providing eye care for adults with
intellectual disabilities. Clin. Exp. Optom. 2015, 98, 420–429. [CrossRef]

15. Iezzoni, L.I. Dangers of Diagnostic Overshadowing. N. Engl. J. Med. 2019, 380, 2092–2093. [CrossRef]
[PubMed]

16. Lagu, T.; Iezzoni, L.I.; Lindenauer, P.K. The Axes of Access—Improving Care for Patients with Disabilities.
N. Engl. J. Med. 2019, 370, 1847–1851. [CrossRef] [PubMed]

17. Sanchez, J.; Byfield, G.; Brown, T.T.; LaFavor, K.; Murphy, D.; Laud, P. Perceived Accessibility Versus Actual
Physical Accessibility of Healthcare Facilities. Rehabil. Nurs. 2012, 25, 6–9. [CrossRef]

18. Morris, M.A.; Lagu, T.; Maragh-Bass, A.; Liesinger, J.; Griffin, J.M. Development of Patient-Centered Disability
Status Questions to Address Equity in Care. Jt. Comm. J. Qual. Patient Saf. 2017, 43, 642–650. [CrossRef]
[PubMed]

19. Watt, G. The inverse care law today. Lancet 2002, 360, 252–254. [CrossRef]
20. Tudor Hart, J. The inverse care law. Lancet 1971, 297, 405–412. [CrossRef]
21. Mörchen, M.; Ormsby, G.; Bonn, T.S.; Lewis, D. Addressing disability in the health system at CARITAS Takeo

Eye Hospital. Community Eye Health 2013, 26, 8–9.
22. Mörchen, M.; Bush, A.; Kiel, P.; Lewis, D.; Qureshi, B. Leaving no one behind: Strengthening access to

eye health programmes for people with disabilities in 6 low- and middle income countries. Asia-Pac. J.
Ophthalmol. 2018, 7, 331–338.

23. Ramke, J.; Zwi, A.B.; Silva, J.C.; Mwangi, N.; Rono, H.; Gichangi, M.; Qureshi, M.B.; Gilbert, C.E. Evidence
for national universal eye health plans. Bull. World Health Organ. 2018, 96, 695–704. [CrossRef]

24. Loeb, M. Disability statistics: An integral but missing (and misunderstood) component of development
work. Nord. J. Hum. Rights 2013, 31, 306–324.

25. Mactaggart, I.; Kuper, H.; Murthy, G.V.S.; Oye, J.; Polack, S. Measuring disability in population based surveys:
The interrelationship between clinical impairments and reported functional limitations in Cameroon and
India. PLoS ONE 2016, 11, 18. [CrossRef] [PubMed]

26. Washington Group on Disability Statistics. The Washington Group Short Set on Functioning; Statistics Division
United Nations: New York, NY, USA, 2017.

27. Quigley, N.; Bird, E.; Turner, K.; Cook, G.; Thivillier, P. Disability Data Collection: A Summary Review of the
Use of the Washington Group Questions by Development and Humanitarian Actors; Leonhard Cheshire: London,
UK, 2018.

28. Mörchen, M.; Bonn, T.S.; Lewis, D. Towards Universal Eye Health: Hospital-based disability-disaggregated
data collection in Takeo province, Cambodia. Disabil. Health J. 2018, 11, 660–664. [CrossRef] [PubMed]

29. Mopari, R.; Garg, B.; Puliyel, J.; Varughese, S. Measuring disability in an urban slum community in India
using the Washington Group questionnaire. Disabil. Health J. 2019, 12, 263–268. [CrossRef] [PubMed]

30. Sightsavers. Everybody Counts—Disability Disaggregation of Data Pilot Projects in India and Tanzania—Final
Evaluation Report; Sightsavers: Chippenham, UK, 2016.

31. Mitra, S.; Sambamoorthi, U. Disability prevalence among adults: Estimates for 54 countries and progress
toward a global estimate. Disabil. Rehabil. 2014, 36, 940–947. [CrossRef] [PubMed]

32. ParlGual; Disability Council International. Report on the Situation of Human Rights of Persons with Disabilities
in Paraguay; Committee on the Rights of Persons with Disabilities: Geneva, Switzerland, 2013.

http://dx.doi.org/10.1016/S2214-109X(17)30293-0
http://dx.doi.org/10.1080/09286586.2017.1418386
http://www.ncbi.nlm.nih.gov/pubmed/29281342
http://dx.doi.org/10.1038/s41598-018-20374-5
http://www.ncbi.nlm.nih.gov/pubmed/29391510
http://dx.doi.org/10.1111/j.1475-1313.2010.00784.x
http://dx.doi.org/10.1111/cxo.12304
http://dx.doi.org/10.1056/NEJMp1903078
http://www.ncbi.nlm.nih.gov/pubmed/31141630
http://dx.doi.org/10.1056/NEJMsb1315940
http://www.ncbi.nlm.nih.gov/pubmed/24806165
http://dx.doi.org/10.1002/j.2048-7940.2000.tb01849.x
http://dx.doi.org/10.1016/j.jcjq.2017.06.011
http://www.ncbi.nlm.nih.gov/pubmed/29173284
http://dx.doi.org/10.1016/S0140-6736(02)09466-7
http://dx.doi.org/10.1016/S0140-6736(71)92410-X
http://dx.doi.org/10.2471/BLT.18.213686
http://dx.doi.org/10.1371/journal.pone.0164470
http://www.ncbi.nlm.nih.gov/pubmed/27741320
http://dx.doi.org/10.1016/j.dhjo.2018.07.005
http://www.ncbi.nlm.nih.gov/pubmed/30098930
http://dx.doi.org/10.1016/j.dhjo.2018.10.003
http://www.ncbi.nlm.nih.gov/pubmed/30366789
http://dx.doi.org/10.3109/09638288.2013.825333
http://www.ncbi.nlm.nih.gov/pubmed/23962193


Int. J. Environ. Res. Public Health 2019, 16, 3085 16 of 16

33. World Health Organization. World Health Survey Report Paraguy; World Health Organization: Geneva,
Switzerland, 2003.

34. Elizabeth, M.; Kuck, B.; Moreno, L.A. Anuario Estadístico del Paraguay; Dirección General de Estadística,
Encuestas y Censos (DGEEC): Asunción, Paraguay, 2013.

35. Washington Group on Disability Statistics. Translation of the Washington Group Tools; Statistics Division United
Nations: New York, NY, USA, 2017.

36. Washington Group on Disability Statistics. Analytic Guidelines: Creating Disability Identifiers Using the
Washington Group Short Set (WG-SS) SPSS Syntax; Statistics Division United Nations: New York, NY,
USA, 2019.

37. Duerksen, R.; Limburg, H.; Lansingh, V.C.; Silva, J.C. Review of blindness and visual impairment in Paraguay:
Changes between 1999 and 2011. Ophthalmic Epidemiol. 2013, 20, 301–307. [CrossRef] [PubMed]

38. Puras, D. Country Visit to Paraguay, 23 September to 6 October 2015 by the UN Special Rapporteur on the Right of
Everyone to the Enjoyment of the Highest Attainable Standard of Physical and Mental Health; Office of the United
Nations High Commissioner for Human Rights (OHCHR): Geneva, Switzerland, 2015.

39. Washington Group on Disability Statistics. Appendix 3: Cognitive Interview Testing Guide; Statistics Division
United Nations: New York, NY, USA, 2006.

40. Miller, K.; Mont, D.; Maitland, A.; Altman, B.; Madans, J. Results of a cross-national structured cognitive
interviewing protocol to test measures of disability. Qual. Quant. 2011, 45, 801–815. [CrossRef]

41. Sharby, N.; Martire, K.; Iversen, M.D. Decreasing health disparities for people with disabilities through
improved communication strategies and awareness. Int. J. Environ. Res. Public Health 2015, 12, 3301–3316.
[CrossRef]

42. Crossley, M. Disability Cultural Competence in the Medical Profession. Saint Louis Univ. J. Heal. Law Policy
2015, 9, 89–109.

43. Stanford, P.; Morgan, J.; Waterman, H.; Spencer, A.F.; Read, S.; Harper, R. Glaucoma, dementia, and the
“precipice of care”: Transitions between states of medication adherence. Patient Prefer. Adherence 2018, 12,
1315–1325.

44. Friedman, D.S.; Munoz, B.; Roche, K.B.; Massof, R.; Broman, A.; West, S.K. Poor uptake of cataract surgery in
nursing home residents: The Salisbury Eye Evaluation in Nursing Home Groups study. Arch. Ophthalmol.
2005, 123, 1581–1587. [CrossRef]

45. Lagu, T.; Hannon, N.S.; Rothberg, M.B.; Wells, A.S.; Green, L.; Windom, M.O.; Dempsey, K.R.; Pekow, P.S.;
Avrunin, J.S.; Chen, A.; et al. Original Research Access to Subspecialty Care for Patients with Mobility
Impairment. Ann. Intern. Med. 2013, 158, 442–447. [CrossRef] [PubMed]

46. Capella-McDonnall, M.E. The effects of single and dual sensory loss on depression, subjective health and
activity of daily living in the elderly. Int. J. Geriatr. Psychiatry 2005, 20, 855–861. [CrossRef] [PubMed]

47. Brabyn, J.A.; Schneck, M.E.; Haegerstrom-Portnoy, G.; Lott, L.A. Dual sensory loss: Overview of problems,
visual assessment, and rehabilitation. Trends Amplif. 2007, 11, 219–226. [CrossRef] [PubMed]

48. Shah, S.R.; Newton, V.E.; Mulligan, D. Improving communication with patients with a hearing impairment.
Community Eye Heal. J. 2013, 26, 6–7.

49. Disability Rights Commission of England and Wales. Equal Treatment: Closing the Gap. A Formal Investigation
into Physical Health Inequalities Experienced by People with Learning Disabilities and/or Mental Health Problems;
Disability Rights Commission: Stratford upon Avon, UK, 2006.

50. World Health Organization. Training Manual on Disability Statistics; World Health Organization: Geneva,
Switzerland, 2008; ISBN 9789211205480.

© 2019 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.3109/09286586.2013.821497
http://www.ncbi.nlm.nih.gov/pubmed/24070101
http://dx.doi.org/10.1007/s11135-010-9370-4
http://dx.doi.org/10.3390/ijerph120303301
http://dx.doi.org/10.1001/archopht.123.11.1581
http://dx.doi.org/10.7326/0003-4819-158-6-201303190-00003
http://www.ncbi.nlm.nih.gov/pubmed/23552258
http://dx.doi.org/10.1002/gps.1368
http://www.ncbi.nlm.nih.gov/pubmed/16116571
http://dx.doi.org/10.1177/1084713807307410
http://www.ncbi.nlm.nih.gov/pubmed/18003865
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Materials and Methods 
	Data Analysis WG-SS 
	Data Analysis WG-ES 3 

	Results 
	Short Set WG-SS 
	Extended Set WG-ES 3 
	Affect/Anxiety Domain 
	Affect/Depression Domain: 


	Discussion 
	WG-SS Results 
	Vision Domain 
	Communicating Domain 
	Remembering/Concentrating Domain 
	Self-Care Domain 
	Mobility Domain 
	Hearing Domain 

	WG-ES3 Results 
	The WG Questions in a Hospital Setting 
	Strengths 
	Limitations 

	Conclusions 
	References

