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Abstract

This research evaluated 163 Thalassemia patients in North
Cyprus, a region only with one treatment center. Thalassemia
patients must remain within the center or extended periods of
time during treatment, necessitating a well-designed, safe, and
comfortable environment.

However, the current analysis demonstrates that the current
facility in North Cyprus is far from an appropriate physical,
ergonomic design. This finding was well supported by the
study, which included technical inspections based on
ergonomic standards and a comprehensive assessment of
patients' satisfaction with the design of the facility via a Likert-
scale questionnaire. As a result of our ergonomic examination,
numerous segments of the health center must be redesigned,
including the beds, chairs, lighting, doors, ceiling, corridors,
waiting area, reception office, entrance room, and toilets. On
the other hand, the results of our cross-sectional analysis of
patient satisfaction corroborated and expanded on the
ergonomics based investigation. Additionally, this research
discovered that not only the center's architectural design
should be considered, but the services given by the center
should be appropriately expanded to non-medical areas to
mitigate the influence of Thalassemia on the patients' daily
lives. Finding work, working in a medically influenced
environment, studying in schools, and caring for family
members at home are identified as the primary challenges that
may affect a patient's life.

Keywords: Cross-sectional study; Ergonomics; Health center
design; North cyprus; Thalassemia

Introduction
Thalassemia in north cyprus

Thalassemia is a major health problem that has primarily affected
Mediterranean regions, the Middle East, Asia, and some parts of the
United Kingdom. This inherited blood disorder inhibits the
development of hemoglobin, the red blood cells oxygen -carrying

component. To survive, Thalassemia patients desperately
depend on blood transfusions and chelation therapy. There is
only one center in North Cyprus, which opened in 1988. This
study considered 163 Thalassemia patients, 36% of whom are
under the age of 18. The sole study on Thalassemia in North
Cyprus back in 1976 prevented the disease in affected
newborns and provided adequate therapy for current
Thalassemia patients [1].

Thalassemia patients may experience a variety of
difficulties throughout their lives; nevertheless, one of their
primary difficulties, particularly during childhood, is a lack of
confidence in social interactions. Numerous Thalassemia
patients experience isolation self-sufficient lifestyles. School
absenteeism occurs as a result of frequent hospitalizations for
treatment, highlighting the critical nature of treatment length
for Thalassemia patients once again. This could have a
negative impact on children's schooling and the careers of
Thalassemia patients. Another potential source of concern for
these patients is the threat of mortality, which can negatively
affect the parent-child connection and increase anxiety in both
the kid and parents [2].

Additionally, these individuals require specialized care in
order to maintain a successful treatment plan. A healthcare
system's treatment may provide risks of harm to individuals.
This issue results in hundreds of thousands of patient deaths
and billions of dollars in total expenditure worldwide. It
seems there are a limited number of published researches
evaluating the quality of life in Thalassemia patients [3], but
there is also no study on this subject in North Cyprus. One
way to mitigate the effect of these daily challenges is to
implement ergonomic guidelines and design in Thalassemia
health centers in order to improve patients' quality of life and
safety [4,5].

Ergonomics in health care

Ergonomics is the science of fitting the job to the human.
Physical, cognitive, social, organizational, and environmental
ergonomics are all approaches to this scientific study [6].
Ergonomic sciences support aims at reducing injury risks and
increasing performance and productivity, which are all crucial
in this decade [7]. Human error, a lack of adequate design and
services in health care environments, and the high risk of
accidents need the application of a holistic ergonomic
approach to health care environments in order to improve
patient safety and treatment outcomes [8]. Ergonomic design
strategies enhance a health care environment's physical,
technological, psychological, and cultural components [9].

A desired and efficient workplace design should consider
the worker’s tasks and workplaces, as well as their safety,
health, and comfort. Given that workers come in a variety of
sizes, the design should accommodate everyone from a short
woman to a tall man, ensuring that the work environment is
comfortable for everyone. Additionally, the design of chairs
and seating equipment is critical in a medical environment, as
they are used by people of different sizes. The chair design
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should allow workers to adjust their leg position and working
circumstances as necessary during job performance [10]. As a result,
it is necessary to conduct a size-independent design. The work of
ergonomic sciences is built on this principle of creating a modular,
customizable, and adaptable workplace that enables people to
customize their surroundings to match their unique demands.

The application of ergonomics in health care and patient safety
stretches back to 1950 when Safren and Chapanis began
investigating drug errors in a hospital [11]. They reported a
total of 178 medication mistakes. According to their research,
failure to review procedures, misreading or misunderstanding
prescriptions, transcribing  problems, misfiled drug tickets, and
computational errors accounted for more than 90% of
pharmaceutical errors. They offered new insights into how to
reduce pharmaceutical errors, such as how to improve written
communication and handwriting legibility. It was suggested that
pharmaceutical practices be double-checked to avoid errors.
Additionally, nurse station units and pharmaceutical preparation
spaces were advised to be redesigned in work contexts [12].
Adhering to ergonomics guidelines in health care facilities would
benefit productivity, safety, and health. The standards include
standardized techniques and strategies for assessing and reducing
physical and mental stress and fatigue in workers and patients.
There are multiple sample standards, each containing hundreds of
ergonomics principles. For example, Environmental Health and
Safety recommends adjustable equipment due to the varying
sizes of people and the Oregon Coalition for HealthCare
Ergonomics (OCHE) recommends considering three key points

in the design of health care facilities: enhancing human
abilities, overcoming human limitations, and fostering user
acceptance.

The purpose of this study is to describe the current state of the
Thalassemia center in North Cyprus and, using ergonomic standards,
to evaluate several segments of the center to enhance patient
safety and satisfaction. Along with the assessment, a cross-
sectional evaluation becomes essential to ascertain patients'
satisfaction with various aspects of the center. This method is
intended to assist patients and staff in experiencing a secure,
easily accessible, healthy, and comfortable environment.

Cross-sectional study

Cross-sectional ~ surveys are used to determine the
frequency (or quantity) of occurrence of a certain feature, such
as a specific disease or another health-related event, in a distinct
population at a particular period. However, these investigations
occasionally go beyond simply revealing the frequency of an
observed feature and identifying relevant risk factors. They are also
valuable for assessing a population's practices, attitudes,
knowledge, and perspectives on a particular health-related
event. The findings of such research reveal the scale of the
problem for a particular period and population and provide a
basis for developing appropriate public health solutions. Health
planners can use the results of these studies to define health
priorities and prioritize the use of protective and remedial health
services [13].
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Numerous studies have been conducted using cross-
sectional data and statistical analysis to examine health related
characteristics and risk factors [14-18]. Several studies on
Thalassemia have been completed. These studies, conducted
in Hong Kong [19,20], assess the prevalence of Thalassemia
heterozygous carriers, as well as growth, puberty, and
endocrine function in Thalassemia patients, as well as the problems
of Thalassemia major in North America [21]. On the other hand,
several researchers concentrated on assessing patient's satisfaction
with health care facilities. For example, a cross-sectional study
analyzed client's satisfaction with primary health care in four urban
primary health care clinics in Tehran [22] and the United States and
12 European countries evaluated patient safety, satisfaction, and
quality of hospital care [23]. However, no cross-sectional study has
been conducted to assess Thalassemia patient's satisfaction. As a
result of the delicate nature of Thalassemia patients'
conditions in particular and the fact that North Cyprus has just one
Thalassemia health facility, it was necessary to evaluate the center
using a cross-sectional survey in combination with an ergonomic
study. With this approach, we addressed the following major
questions: whether redesigning the center is necessary; whether there
is any aspect of the center which is causing patient's dissatisfaction
and is concealed from the ergonomic evaluation; whether
ergonomic and cross-sectional evaluations have the same results;
what the reasons are and causes of these results; and finally what are
the risk factors for patients' dissatisfaction.

Ergonomics evaluation

The interior health research paper and Interior health workstation
and office guidelines were used to determine the design and sizing
guidelines for this study [24,25]. The furniture and office equipment in
offices and workstations should conform to the Interior Health
Authority's regional criteria for workstations and chairs. We saw and
learned about Thalassemia therapy in North Cyprus under normal
conditions in this regard. The study was communicated to all workers
working in these rooms. The data were gathered throughout the
patient's treatment sessions. Following a thorough inspection and
comparison of all the elements specifics to available ergonomics
standards, we made design recommendations for the center's current
design.

Field survey

Subjects: This study was conducted at a Thalassemia center in
North Cyprus, where 30 hours were spent over a three months period
observing and learning about Thalassemia treatment under normal
conditions. The center is divided into several primary rooms,
including a treatment room, a secretary's office, a Thalassemia society
meeting room, and a room for blood donation. The center had one
nurse, two secretaries, and two doctors (one psychologist), all of
whom worked seven hours a day [26]. All patients were given
questionnaires. The authors informed patients in advance about the
purpose and substance of the questionnaire and obtained their consent
to participate in the study. Some patients appeared insecure and
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refused to participate, which could be a result of their lack of questionnaire (93.1 percent) were over the age of 18, with a nearly

confidence in social relations. The questionnaire was completed by 29
patients in total. The majority of patients who responded to the

equal number of male and female respondents. Table 1 summarizes the
descriptive statistics for the patients [27].

Demographic items Frequency Percent Valid percent Cumulative percent
Age Under 18 2 6.9 6.9 6.9
19-30 4 13.8 13.8 20.7
31-40 12 414 414 62.1
41-50 10 345 345 96.6
Over 51 1 3.4 34 100
Gender Male 15 51.7 51.7 51.7
Female 14 48.3 48.3 100
Marital status Single 12 41.4 41.4 41.4
Married 17 58.6 58.6 100
Children Yes 14 48.3 48.3 48.3
No 15 51.7 51.7 100
No. of children 1 6 20.7 46.2 46.2
2 7 241 53.8 100
Age of children Less than 2 1 3.4 71 71
3-8 6 20.7 42.9 50
9-14 5 17.2 357 85.7
15-20 1 34 71 92.9
More than 20 1 34 71 100
Educational status Middle school 4 13.8 14.3 14.3
High school 18 62.1 64.3 78.6
University 6 20.7 214 100
Permanent job Yes 15 51.7 51.7 51.7
No 14 48.3 48.3 100
Salary No salary 1 3.4 4.5 4.5
Less than 1000 TL 8 27.6 36.4 40.9
1000-2000 TL 3 10.3 13.6 54.5
2000-3000 TL 5 17.2 22.7 77.3
More than 3000 TL 5 17.2 22.7 100

Table 1: Demographic items for registered patients.

Questionnaires: A cross-sectional investigation was conducted. A
Likert-type questionnaire with 59 questions was prepared and
translated into Turkish before being distributed to the patients [28].
The questionnaire included questions about the participants'
demographic conditions, their level of satisfaction with personnel,
their level of satisfaction with medical care and non-medical aspects
of the center, their level of knowledge about Thalassemia, their level
of access to necessary center facilities, the extent to which treatment

affected their lives, and their needs and preferences. Patients' age,
gender, marital status, number of children, age of children, educational
attainment, work status, and pay range were all considered
demographic variables (Table 1). The questionnaire replies were
graded on a five-point scale (i.e., strongly agree to strongly disagree or
always to never). Each question required respondents to choose one of
these categories [29].

Numerous questions in this questionnaire addressed the center's
physical design, including those about seats, illumination, beds, color,
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heating and cooling systems, as well as location and parking. Thus, the
amount of satisfaction with these questions reflected the patients'
overall happiness with the center's design. Nonetheless, there was a
specific question that inquired specifically about the patients' level of
satisfaction with the center's general design. Other queries can be
related to the center's services. These services could include medical
services, treatment related services, or any other form of service.
Certain questions were reclassified into more specific subject
categories. For instance, medical care in the center, the function of
workers in the Thalassemia center, and the patients' personal lives
were all covered.

Data analysis: After gathering the data statistical analyses were
performed with 95% confidence intervals (95% Cls) were calculated
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by t-test statistical analysis to understand the patients' overall
expectations, views, and preferences regarding the center. The mean
value for each item represents the mean level of patients' satisfaction
with respect to that item. The values of 1 and 5 for an item represent
the lowest to the highest level of satisfaction, respectively. High mean
values support patients' satisfaction against low mean values
representing their dissatisfaction. Moreover, the Chi-square test was
employed in order to assess univariate associations between all
reported items and the center's internal design, personnel's
performance as well as patient's personal life (Table 2).

No Item Location N of items

Recommended Comment Ref

dimension

Current
dimension

1 Corridor width Toward Dr. NA

offices

1.06 m 244 m Increasing 36
corridor  width
towards doctor

office by 138 cm

2 Corridor width Toward cafeteria NA

1.85m 2.00m Increasing 36
corridor  width
towards

cafeteria by 15

cm

3 lllumination Both corridors 12

2567 Ix 3000-10000 Ix Increasing the 31, 32

number of lights

4 Ceiling height Waiting room NA

3.76 m 270 m Decreasing 37
ceiling height of
waiting room by

106 cm

5 Ceiling height Secretary office NA

3.76 m 270 m Decreasing 37
ceiling height of
secretary office

by 106 cm

6 Ceiling height Cafeteria NA

3.55m 270m Decreasing 37
ceiling height of
cafeteria by 85

cm

7 Door (width and
height)

Center entrance 2

1.88 m and 2.18 2.44 m and 1.98
m. m

Increasing
entrance  door
width by 56 cm

37, 36

8 Door (width and
height)

Treatment room 2

0.91 m and 2.03 1.50 m and 2.03
m m

Increasing door
width of
treatment room
by 59 cm

37,36

9 Chair
height,
width)

(length,
and

Waiting room 3

049 m., 0.66
m., and 0.27 m

0.45 m, 0.83 m,
and 0.47 m

Increasing width
and height of
chairs by 20 cm
and 17 cm resp.

35,13

10 Alarm Toilet 2

No alarm NA Installing alarms 29,13

1 Ventilation Toilet 2

No ventilation NA Installing 13

ventilation

Table 2: Current status and ergonomic standards of the elements of the center along with the recommended alterations.

Patients responses
Results of the questionnaire for almost 20% of Thalassemia patients

in North Cyprus health center are shown in Table 3. Mean and
standard deviation values are presented for each item, expressing the
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level of patients' needs, access, or satisfaction towards the center's
elements. In order to have a good perceptive of all patients' views, t-
test analyses were performed. Intervals for the satisfaction levels of
the whole population with the confidence of 95% are presented in
Figure 1. In Table 3, there are two columns for each item indicating
the ranking values, i.e., ranking in each category and the overall
ranking. The former ranks the level of patients' satisfaction to the
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corresponding items in the same category in question. The latter ranks
the level of patients' satisfaction to the corresponding items in the
questionnaire considering the whole questions. The lower the ranking,
the higher level of satisfaction or need. In this regard, among the
important items, the lowest ranking requires more consideration than
the others since it caused less satisfaction among Thalassemia patients.

Category Item Mean Std. Ranking in the Overall ranking
category
Level of satisfaction Performance 4.31 0.604 1 4
about personnel
Self-hygiene care 417 0.658 2 6
How well-trained 4.15 0.834 3 7
Availability 3.86 1.125 4 1
Level of satisfaction Duration of Transfusion 3.79 1.021 1 14
about the center
(medically) Duration of Chelation 3.69 0.873 2 16
Hygienic environment 3.5 1.304 3 23
Medical devices 3.31 1.004 4 26
Level of satisfaction Heating System in the 3.54 1.174 1 20
about the center (not Center
medically)
Cooling System in the 3.54 1.174 1 20
Center
lllumination  of the 3.21 1177 3 28
Center
Food in the Center 3.17 1.002 4 30
Beds of the Center 3.14 0.953 5 32
Location of the Center 3.14 0.833 5 32
Chairs of the Center 2.83 1.002 7 34
Colors inside  the 2.74 1.318 8 35
Center
Internal Design of the 2.38 1.321 9 37
Center
Degree of knowledge Disease 4.31 0.891 1 4
Treatment 4.03 0.906 2 9
Degree of access in the Water and Food nearby 4.37 0.565 1 3
center
Medicine 3.59 0.682 2 19
Treatment 3.14 0.651 3 31
Parking 1.43 0.742 4 38
Degree of treatment School and Learning 3.61 1.53 1 17
effects Conditions
Working situation 3.19 1.497 3 29
Personal life 3.61 1.498 1 17
Patients’ needs Access to Doctor 4.59 0.572 1 1
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Medical checkup 4.52 0.849 2 2
service
Entertainment room 4.08 1.017 3 8
Visiting nutrition 3.87 1.18 4 10
specialist
Knowing more details 3.81 1.2 5 13
about thalassemia
Visiting psychologist 3.46 1.179 6 24
specialist
Financial support by 3.26 1.375 7 27
the center
Caring family member 2.54 1.641 8 36
during the treatment

Other Difficulty to find a job 3.83 1.579 1 12
Impact of center on 3.79 1.067 2 15
patients’ mood
Cost of medicines 3.52 1.503 3 22
Family visits with a 3.33 1.414 4 25
psychologist

Table 3: List of items, their categories, means, standard deviations, as well as their category and overall rankings.
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Figure 1: Patient's opinion about their needs, access, and
satisfaction along with 95% confidence intervals for the mean
(ordered regarding the attributes' overall ranking

The statistical results from the questionnaire revealed
dissatisfaction of the patients is mostly about the internal design and
the parking availability of the center. The former indicated a poor level
of satisfaction about the chairs, color, and illumination of the center,
and the latter has become a serious problem because almost all
patients use personal vehicles to come to the center. Moreover, they
expressed their needs regarding having access to doctors outside the
center, and a special medical check-up service as well as more specific
entertainment rooms in the center.

Regarding the center services, the analyses of the questionnaire
responses revealed, in average, patients' satisfaction with the
performance of the personnel as well as the availability of doctors and
medical services. However, no systematic schedule was made to visit a
nutrition specialist or a psychologist, while the former is due to the
lack of a nutrition specialist at the center. For Thalassemia patients,
visiting a nutrition specialist is crucial for the control of their regular
diet, as they need to monitor the level of iron in their body. Moreover,
a regular visit to a psychologist is a need, seeing the considerable
effects of this disease over patient's personal lives. It is worth
mentioning, according to the questionnaire, most patients believe
center design can affect their psychological mood. This fact and their
dissatisfaction regarding the internal design of the center can be
inferred as their indirect complaint about the negative effect of the
center on their psychological state, which reaffirms the need to visit a
psychologist.

The statistical analyses performed on the results of the
questionnaire showed most patients feel their personal life is strongly
influenced by Thalassemia. Careful analyses indicated the treatment
affected their school learning as well as finding jobs and working
situations. This fact makes it very critical the center provides
additional services for helping the patients, e.g., arranging home tutors
for the missed lectures due to their presence in the center for the
treatment. Additionally, the center can negotiate with industries and
companies to create special openings for these patients under a non-
competitive process. Another key finding was that Thalassemia
patients require special care for their family, elderly members, or
children, at home while they are being treated at the center. Thus,
providing some types of home assistants to resolve this problem seems
necessary. The patients also showed their interest and need for getting
some financial support from the center, which makes it very helpful if
the center tries to raise some funding from public and non-profit or
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governmental organizations. Furthermore, providing some training
courses for the patients to increase their knowledge and awareness
about Thalassemia, safety, health, even ergonomics and also other
social challenges of this disease would be very effective.

In the questionnaire, there are also some questions asking about
patient's interest about meeting other patients, along with the details of
this meeting, displayed in Figure 2.

Tendency Topic

Other mpics

Hizshersivationand
it fisia]

ves e )

Place Duration (h}

Bonar o EETE

35 R
Outsida the cener

5 6 cenee [N

Frequency How often
Every vear  [NEN Alway: I
Adotof time: I
Every month [T
Some of the time
Twice a month I
Almost never
Every week [N Newver

Figure 2: Patients opinion about meeting other patients.
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According to this figure, social activities and networking among the
Thalassemia patients and their families are demanded by the patients,
which have not been systematically practiced to date. Thus,
conducting monthly meetings, gatherings, and social activities among
these patients, their families, and even with healthy people can be a
great relief for a patient to live equally among others.

Potential associations between the attributes

Chi-square test was employed to evaluate univariate associations
between perceived variables and three key factors of center's internal
design, personnel's performance, and patients' personal life. The
important results of this analysis are presented in Tables 4 and 5,
reporting chi-square statistics, degree of freedom, and p-value of the
test. In this study, those associations with p-values less than 0.05 are
considered statistically significant and meaningful.

The analyses revealed that internal design and patient's personal life
had no significant association with demographic variables, while
patient's responses to the evaluation of personnel performance showed
a meaningful relationship with their education status (Table 4. As it is
shown in Figure 3, more educated patients exhibited less satisfaction
regarding the personnel performance.

Independent Internal design Personnel performance Patient's personal life
variable
Statistics Significance Statistics Significance | Statistics Significance
Chi-square df Chi-square df Chi-square df
Age 10.171 16 p>0.05 5.446 8 p>0.05 12.149 12 p>0.05
Gender 9.148 4 p>0.05 0.056 2 p>0.05 4.078 4 p>0.05
Marital 3.381 4 p>0.05 3.773 2 p>0.05 7.276 4 p>0.05
status
Children 4.056 4 p>0.05 2.309 2 p>0.05 5.122 4 p>0.05
Education 8.867 8 p>0.05 11.926 4 p<0.05 8.646 8 p>0.05
status
Permanent 5.715 4 p>0.05 2.059 2 p>0.05 4.228 4 p>0.05
job
salary 14.575 16 p>0.05 9.251 8 p>0.05 13.92 16 p>0.05

Table 4: Associations of the internal design of the center, and performance of personnel as well as the personal life of patients with

patient's descriptions.
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Figure 3: Stacked chart of personnel performance regarding
patients' education.

Similarly, there were no significant associations between internal
design and patient's personal life with personnel's evaluations, medical
evaluation of the center, and patient's access in the center. However, as
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expected availability and self-hygiene care of personnel were
associated with their performance. Moreover, dissatisfaction of the
patients with respect to the center's internal design was found to be
linked with color and illumination inside the center as well as center's
food did not fulfill their expectations. The association between
patients level of satisfaction about center's beds and personnel's
performance, as well as between their level of gratification about
center's food and their personal life seems fascinating and call for
detailed analysis. The Association of patients satisfaction towards
center's beds with their idea about personnel performance can also be
related to the fact that they may consider the employment of badly
designed beds in the center as the indication of inexpert center
recruits. Association between patients knowledge about treatment with
their opinion about center internal design is an interesting finding
indicating knowledge about treatment could be related to the
education and consequently to the expectations of the patient's about
internal design. Finally, the impact of the Thalassemia disease on the
personal lives of the patients was found to be centered around taking
care of their families during the treatment, their working situation, and
the cost of their medicines (Table 5).

Independent Internal design Personnel performance Patients personal life
variable
Statistics Significance| Statistics Significance Statistics Significance
Chi-square df Chi-square df Chi-square df
Availability 14.575 12 p>0.05 27.523 6 p<0.001 11.683 12 p>0.05
of
personnel
Self- 15.216 8 p >0.05 27.836 4 p <0.001 6.326 8 p>0.05
hygiene
care of
personnel
Level of 37.967 16 p<0.01 5.374 8 p>0.05 21.57 16 p>0.05
satisfaction
about
colors
inside  the
center
Level of 33.745 16 p<0.01 6.093 8 p>0.05 15.893 16 p>0.05
satisfaction
about
illumination
of the
center
Level of 15.052 12 p>0.05 13.443 6 p<0.05 7.702 12 p>0.05
satisfaction
about beds
of the
center
Level of 28.936 16 p<0.05 8.525 8 p>0.05 26.601 16 p<0.05
satisfaction
about food
in the
center
Need of 21.106 8 p<0.01 6.51 4 p>0.05 10.662 8 p>0.05
access to
doctor
outside the
center
Need of 16.283 16 p>0.05 16.807 8 p<0.05 13.493 16 p>0.05
visiting
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Psychologist
specialist

Need of
taking care
of  family
member
during the
treatment

29.205 16 p<0.05 3.483

8 p>0.05 29.636 16 p<0.05

Level of 23.773 12
knowledge
about the

treatment

p<0.05 5.407

6 p>0.05 11.616 12 p>0.05

Treatment 23.125 16
affects
working

situation

p>0.05 11.642

8 p>0.05 39.965 16 p<0.05

Medicines 10.451 12

cost

p>0.05 5.324

6 p>0.05 21.296 12 p<0.05

Table 5: Associations of the internal design of the center and performance of personnel as well as the personal life of patients with other

evaluations.

According to the ergonomic analyses performed through
observation and measurements, which were further supported by the
survey, the Thalassemia center in North Cyprus needs improvements
to reach the standard level. It was found the chairs, doors, beds,
corridors, ceiling height, illumination, and colors of the center, as well
as the parking area require substantial changes and enhancement. The
evaluation of the current design was followed by some design
recommendations, resulting from anthropometric data and ergonomic
standards as well as knowledge about the level of patients' satisfaction.
The newly proposed center considers the medical, physical, and
psychological needs of the patients, in order to enhance the comfort
and safety of the patients while being treated. The literature review
supports the idea of this study, which considers the ergonomic design
of a center as an effective tool in patient safety and patient satisfaction.
A center that not only concentrates on medical treatments but also
changes the quality of life for Thalassemia patients by applying
ergonomic rules was proposed in this study. The satisfaction of
Thalassemia patients regarding personnel, medical and non-medical
aspects of the center, their knowledge about Thalassemia, their access
to necessary facilities in the center, the effects of the treatment on their
lives, and their needs and preferences were investigated. The highest
and the lowest satisfaction were related to patients' accessibility to
food and water near the center, and the internal design of the center,
respectively. Statistical results of the questionnaire in this study were
backed up with our analyses of the equipment through the ergonomic
approach. In our model, for the center's internal design, personnel's
performance, and patients' personal life, there were no significant
associations with the patients' demographic variables, except higher
expectations for patients with higher education levels. The association
of the personnel performance with their availability and self-hygiene,
however, tended to be high, as expected. Most items in the category of
patient satisfaction about non-medical issues tended to have relatively
lower means indicating patients' dissatisfaction about physical aspects
of the center. This dissatisfaction necessitates urgent attention to the
matter. Thus, it was suggested the center needs to be redesigned based
on the ergonomic standards. The new design should make some

changes or additions with respect to the following parts of the center:
chairs, beds, door, corridors, ceiling, lighting, illuminations, patient
rooms, secretary office, and parking.

Organizational ergonomics is required to be considered for the
center. This consideration is likely to be several sections for non-
medical services. Moreover, the center needs to care about the
personal life of the patients to some extent. Home assistants, school
tutors, job finding counseling, fundraising, and social activities are the
recommended activities to the center. Separate departments need to be
created in the center to care about these issues. Similarly, applying
organizational ergonomics, such as improved interactive teamwork
and establishing nutritional, psychological, and social divisions are
crucial for the treatment of Thalassemia patients. Further studies,
however, are necessary, to investigate the effects of exploiting an
electronic medical record system, proper signing, and labeling in order
to speed up the information transfer among the center staff and
minimize human errors. Furthermore, some future work could focus
on the evaluation of human factors regarding the needs of children.
This would help redesign systems of health care with the aim of
optimizing children's safety as well as the performance of their care
providers.

1. Gils GB, (2007) Results from the north Cyprus Thalassemia
prevention program. Hemoglobin 31:257-264.

2. Institute of Medicine (US) Committee on Quality of Health Care
in America. To Err is Human: Building a Safer Health System.
Kohn LT, Corrigan JM, Donaldson MS, (eds). Washington (DC):
National Academies Press, USA, 1-312.

3. Constantinidou G, Andreou P, Christou S, Modell B,
AngastiniotisM, et al. (2005) Quality of life in Thalassemia.
Acad Sci 1054:273-282.

4. Bagian JP (2011) Health care and patient safety: The failure
of traditional approaches how human factors and
ergonomics can and MUST help. Hum Factors Ergon Manuf
Serv Ind 22:1-6.

5. Vincent G, Duffy, (2009) Improving efficiencies and patient
safety in healthcare through human factors and ergonomics. J
Intell Manuf 22:57-64.

*Page 90of 10 *


https://www.tandfonline.com/doi/abs/10.1080/03630260701297204
https://www.tandfonline.com/doi/abs/10.1080/03630260701297204
https://nap.nationalacademies.org/catalog/9728/to-err-is-human-building-a-safer-health-system
https://onlinelibrary.wiley.com/doi/10.1002/hfm.20261
https://onlinelibrary.wiley.com/doi/10.1002/hfm.20261
https://onlinelibrary.wiley.com/doi/10.1002/hfm.20261
https://link.springer.com/article/10.1007/s10845-009-0276-8
https://onlinelibrary.wiley.com/doi/10.1002/hfm.20261
https://link.springer.com/article/10.1007/s10845-009-0276-8
https://link.springer.com/article/10.1007/s10845-009-0276-8

Citation:

10.

12.

13.

14.

16.

17.

18.

Marjolein D, Harnmeijer W J (2006) Improving health worker
performance: in search of promising practices. Royal Tropical
Institute The Netherlands WHO, 1-71.

Pinto MR, Medici S, Zlotnicki A, Bianchi A, Van Sant C, et al.
(1997) Reduced visual acuity in elderly people: the role of
ergonomics and gerontechnology. Age Ageing 26:339-344.
Bucklea P, Clarksonb PR, Colemanc R, Wardb J, Andersona J,
et al. (2006) Patient safety, systems design and ergonomics. Appl
Ergon 37:491-500.

Nieva VF, Sorra J, (2003) Safety culture assessment a tool
for improving patient safety in health organizations., BMJ Qual
Saf 12:17-23.

Openshaw S, Taylor E (2006) Ergonomics and Design A
Reference Guide. DIANE Publishing Company, Collingdale, PA
19023, United States, 1-57.

Safren MA, Chapanis A (1960) A critical incident study of
hospital medication errors - Part 1. Nurs Res 34:57—-66.

Safren MA, Chapanis A (1960) A critical incident study of
hospital medication errors - Part 2. Hospitals 34:53

Silva IDS (1999) Cancer Epidemiology: Principles and Methods.
International Agency for Research on Cancer (IARC), Lyon,
France, pp1-270.

Barnett K, Mercer SW, Norbury M, Watt G, Wyke S, et al.
(2012) Epidemiology of multimorbidity and implications for
health care, research, and medical education: a cross-sectional
study. Lancet 380:37—43.

Cohen AT, Tapson VF, Bergmann JF, Goldhaber SZ, Kakkar AK,
et al. (2008) Venous thromboembolism risk and prophylaxis in
the acute hospital care setting (ENDORSE study): a
multinational cross-sectional study. Lancet 371:387-394.

Arroll B, Khin N, Kerse N (2003) Screening for depression in
primary care with two verbally asked questions: cross sectional
study. BMJ 327:1144.

Augustin M, Kriiger K, Radtke MA, Schwippl I, Reich K (2008)
Disease Severity, Quality of Life and Health Care in Plaque-Type
Psoriasis: A Multicenter Cross-Sectional Study in Germany.
Dermatol 216:366-372.

Richardson J, Coid J, Petruckevitch A, Chung WS, Moorey S, et
al. (2002) Identifying domestic violence: cross sectional study in
primary care. BMJ 324:274.

Kwan EYW, Lee ACW, Li AMC, Tam SCF, Chan CF, e al.
(1995) A cross-sectional study of growth, puberty and endocrine

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Gorjinezhada S (2022) An Ergonomic Approach to Thalassemia Center Design: A Case Study of North Cyprus. J Ergon Res 5:3.

function in patients with thalassaemia major in Hong Kong. J
Paediatr Child Health 31:83-87.

Landau H, Matoth I, Landau-Cordova Z, Goldfarbs A,
Rachmilewitz EA, et al. (1993) Cross-sectional and longitudinal
study of the pituitary-thyroid axis in patients with
thalassaemia major. Clin Endocrinol 38:55-61.

Melody J, Cunningham, Macklin EA, Neufeld EJ, Cohen AR
(2004) Complications of B-Thalassemia major in North America.
Blood 104:34-39.
Sohrabi MR, Albalushi RM (2011) Clients' satisfaction with
primary health care in Tehran: A cross-sectional study on Iranian
Health Centers. J Res Med Sci 16:756-762.
Aiken LH, Sermeus W, Heede KVD, Sloane DM, Busse R, et al.
(2012) Patient safety, satisfaction, and quality of hospital care:
cross sectional surveys of nurses and patients in 12 countries in
Europe and the United States. BMJ 2012;344:¢1717.

Cmiel CA, Karr DM, Gasser DM, Oliphant LM, Neveau Al
(2004) American Noise control: A nursing team's approach to
sleep promotion. J Nurs 104:40-48.

Rea MK (2003) IESNA Lighting Handbook. (9% ed.)
[luminating Engineering Society of North America, Illuminating
Engineering, North America, 1-1037.

Smedbold H, Catrine A, Unimed S, Nilsen A, Norback D, et al.
(2002) Relationships between indoor environments and nasal
inflammation in nursing personnel. Arch Environ Health
57:155-161.

Old J, Harteveld CL, Traeger-Synodinos J, Petrou M,
Angastiniotis M, et al. Prevention of Thalassaemias and Other
Haemoglobin Disorders: Volume 2: Laboratory Protocols, 2"d
edition, Nicosia  (Cyprus):  Thalassaemia International
Federation.

Kayod OD (2013) An Ergonomic Approach to the Redesigning
of a hospital Emergency Department: A case study of Lefkosa.
Burhan Nalbantoglu State Hospital Master Thesis, Burhan
Nalbantoglu, Nicosia.

Pedersen RR, Campbell S, Nordin B, Bell M, Gamble L (2014)
Staff Safety Guidelines For Interior Health/Northern Health
Facility Design Projects. Interior health work place health and
safety, Columbia, 1-49.

* Page 10 of 10 «


https://d1wqtxts1xzle7.cloudfront.net/48540690/improving_hw_performance-libre.pdf?1472916747=&response-content-disposition=inline%3B+filename%3DImproving_hw_performance.pdf&Expires=1658823355&Signature=V7k9ef6eeWtz5F3Ln1xsm5FacH~JUmMngClhvW-SwmbQnV7o3sMUbsmjYZB-jbj3YjVoVAcztG-JRgdQZzJX1vBsV~txv1TovSXa5NN5JGm~-qthr1NfNRVwzAlwQQBzVxosyeqFVpmpDPRssoD1ljxN24BchYtA9h-4M62aZhSxjHZkjh6y7u7x49CWTpEMO4VdANJ2q2UbwuoRDgXK4RX4HzUNjCPZfioTgQJ3fq6Yw~KedVhtdfpccSqRKUPt2J2PfQHWohECgWBJGFIoqUN5YgGQiCPujTxDm89ziabiZePy1n9nLPYEa5McCDl37588rR3HcO1y~WiLxLkcfg__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/48540690/improving_hw_performance-libre.pdf?1472916747=&response-content-disposition=inline%3B+filename%3DImproving_hw_performance.pdf&Expires=1658823355&Signature=V7k9ef6eeWtz5F3Ln1xsm5FacH~JUmMngClhvW-SwmbQnV7o3sMUbsmjYZB-jbj3YjVoVAcztG-JRgdQZzJX1vBsV~txv1TovSXa5NN5JGm~-qthr1NfNRVwzAlwQQBzVxosyeqFVpmpDPRssoD1ljxN24BchYtA9h-4M62aZhSxjHZkjh6y7u7x49CWTpEMO4VdANJ2q2UbwuoRDgXK4RX4HzUNjCPZfioTgQJ3fq6Yw~KedVhtdfpccSqRKUPt2J2PfQHWohECgWBJGFIoqUN5YgGQiCPujTxDm89ziabiZePy1n9nLPYEa5McCDl37588rR3HcO1y~WiLxLkcfg__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://academic.oup.com/ageing/article/26/5/339/35942
https://academic.oup.com/ageing/article/26/5/339/35942
https://www.sciencedirect.com/science/article/abs/pii/S0003687006000548?via%3Dihub
https://qualitysafety.bmj.com/content/12/suppl_2/ii17.short
https://qualitysafety.bmj.com/content/12/suppl_2/ii17.short
https://books.google.co.in/books/about/Ergonomics_and_Design.html?id=twWeGQAACAAJ&redir_esc=y
https://books.google.co.in/books/about/Ergonomics_and_Design.html?id=twWeGQAACAAJ&redir_esc=y
https://books.google.co.in/books?hl=en&lr=&id=pAbHrpAj3CcC&oi=fnd&pg=PP11&dq=Cancer+Epidemiology:+Principles+and+Methods&ots=RGXwMtNhkg&sig=tBKj-1zZBr0ELf4TJaw2ZvjfOWw&redir_esc=y
https://www.sciencedirect.com/science/article/pii/S0140673612602402?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0140673612602402?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0140673612602402?via%3Dihub
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(08)60202-0/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(08)60202-0/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(08)60202-0/fulltext
https://www.bmj.com/content/327/7424/1144
https://www.bmj.com/content/327/7424/1144
https://www.bmj.com/content/327/7424/1144
https://www.karger.com/Article/Abstract/119415
https://www.karger.com/Article/Abstract/119415
https://www.bmj.com/content/324/7332/274
https://www.bmj.com/content/324/7332/274
https://onlinelibrary.wiley.com/doi/10.1111/j.1440-1754.1995.tb00752.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1440-1754.1995.tb00752.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1365-2265.1993.tb00973.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1365-2265.1993.tb00973.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1365-2265.1993.tb00973.x
https://ashpublications.org/blood/article/104/1/34/114407/Complications-of-thalassemia-major-in-North
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3214393/pdf/JRMS-16-756.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3214393/pdf/JRMS-16-756.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3214393/pdf/JRMS-16-756.pdf
https://www.bmj.com/content/344/bmj.e1717
https://www.bmj.com/content/344/bmj.e1717
https://www.bmj.com/content/344/bmj.e1717
https://www.tandfonline.com/doi/abs/10.1080/00039890209602930
https://www.tandfonline.com/doi/abs/10.1080/00039890209602930
https://www.infrastructurebc.com/wp2/wp-content/uploads/2019/09/RIH-Appendix-3H-Staff-Safety-Guidelines-for-Healthcare-Facility-Design-Projects-UNREDACTED.pdf
https://www.infrastructurebc.com/wp2/wp-content/uploads/2019/09/RIH-Appendix-3H-Staff-Safety-Guidelines-for-Healthcare-Facility-Design-Projects-UNREDACTED.pdf

	Contents
	An Ergonomic Approach to Thalassemia Center Design: A Case Study of North Cyprus
	Abstract
	Thalassemia in north cyprus
	Ergonomics in health care
	Cross-sectional study

	Materials and Methods
	Ergonomics evaluation
	Field survey
	Patients responses
	Potential associations between the attributes

	Conclusion
	References




