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Abstract: Introduction: Patient support groups (PSGs) should be designed according to the
backgrounds of participants and the nature of their diseases. Using health literacy as an outcome
indicator for PSGs is rare. Methods: All questionnaires (Mandarin Multidimensional Health
Literacy Questionnaire, MMHLQ) were collected from eight PSGs to evaluate the health literacy
of participants. Background data of participants were also collected, including patient or family,
age, and first-time participation or not. Results: A total of 458 questionnaires were collected from
eight PSGs. The diseases were: autoimmune disease (systemic lupus nephritis (SLE), malignancy
(head and neck cancer (HNC), chronic disease (diabetes mellitus or DM), chronic kidney disease
(CKD), hemodialysis and chronic obstructive pulmonary disease (COPD), genetic disease (autosomal
dominant polycystic kidney disease (ADPKD), and degenerative disease (osteoporosis). For vasculitis
(42.21 ± 16.49 years old for SLE) and genetic disease (48.95 ± 17.58 years old for ADPKD), participants
were younger. More significant differences between first-time participation and MMHLQ scores
were found in disease of osteoporosis, CKD, COPD, and hemodialysis. More significant differences
between role of participation (patients themselves or family) and MMHLQ scores were found in
SLE, ADPKD, hemodialysis, and CKD. More significant differences between age (elderly or not) and
MMHLQ score were found in HNC, DM, CKD, COPD, and osteoporosis. Conclusion: Background
data of participants varied across different diseases. Different disease natures and patient background
statuses should therefore demand different designs in PSG. MMHLQ before PSGs can be used to help
to improve the PSG curriculum on the health literacy of patients.
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1. Introduction

The outcome of patient care depends on correct diagnosis and timely treatment. According to
the World Health Organization, patient care extends beyond the above factors and involves patients
themselves. For example, supports from family members and peers also affect patient outcomes.
Patients therefore need both health education and psychological support. A patient support group
(PSG) is defined as “a group of people with common experiences and concerns who provide emotional
and moral support for one another.” PSGs are known to be beneficial for nearly all diseases, including
chronic disorder [1–3], genetic disease [4], malignancy [5–7], and degenerative disease [8], as well
as for surgical patients [9–11]. For patients with diabetes mellitus (DM), PSG group education is
more efficient and cost-effective than non-PSG group education [2]. Diabetes education in a group
setting is equally effective in providing equivalent or slightly better improvements in glycemic control.
As for genetic disease (e.g., Wilson disease [4] and autosomal dominant polycystic kidney disease
(ADPKD) [12]), PSGs also improve patient outcomes. PSGs are also beneficial for patients undergoing
surgery. Studies on post-bariatric surgery [9–11] reported that those patients in PSGs wanting a
support group are significantly more likely to be struggling to control their weight. PSGs can help
patients with weight loss maintenance, improving body image, and returning to work, which are all
important parts of postoperative care. PSGs are known to be good for cancer patients in a number of
aspects: educating patients/family, sharing the experience of illness, providing strength to patients,
raising public awareness, and fundraising. A randomized outcome study of metastatic cancer patients
showed that learning about other patients’ experiences improves coping mechanisms [13]. Despite the
widely reported benefits of PSG, no study has yet been done to compare benefits among PSGs across
different diseases.

Health literacy is the degree to which individuals have the capacity to obtain, process, and
understand basic health information and services [14]. Low levels of health literacy are associated with
poorer health outcomes and poorer use of healthcare services [15]. Therefore, multiple professional
organizations recommend the usage of universal health literacy precautions to provide understandable
and accessible information to all patients, regardless of their literacy or education levels [16]. Several
versions of population-based or national-specific health literacy have been designed, such as the
Rapid Estimate of Adult Literacy in Medicine (REALM) and the Test of Functional Health Literacy
in Adults (TOFHLA) in America [14], the Health Literacy Questionnaire (HLQ) in Australia [17],
the European Health Literacy Survey Questionnaire (HLS-EU-Q) in Europe [18], and All Aspects of
Health Literacy Scale (AAHLS) in the United Kingdom [19]. The Mandarin Multidimensional Health
Literacy Questionnaire (MMHLQ) was designed by Wei [20] to evaluate health literacy specifically for
the mandarin-speaking population. It has five dimensions: access, understanding, appraising, and
applying health information, and communication, and there are 20 self-reported items. Cross-validation
analysis showed its good reliability [20]. In our previous study, we reported the use of MMHLQ in
evaluating PSG outcome, which can improve the PSG curriculum. In the present study, we used
MMHLQ to compare health literacy across PSGs of different diseases.

2. Subjects and Methods

2.1. Study Design and Population

In 2017, our hospital was the first to conduct a working group dedicated to the creation and
improvement of PSGs. Every department was encouraged to set up a minimum of one PSG to
hold a minimum of two activities a year. At the end, a total of 45 PSGs were set up in all (n = 25)
departments in the hospital. The questionnaire (MMHLQ) created by Wei [20] was sent to participants
of 8 PGSs (including all kinds of diseases) for evaluating patients’ health literacy while they were
attending PSGs. These PSGs covered all kinds of disease nature: autoimmune disease (SLE) by
rheumatology, malignancy (head and neck cancer or HNC by otorhinolaryngology), chronic disease
(DM) by metabolism and endocrinology, chronic kidney disease (CKD) by nephrology, hemodialysis



Int. J. Environ. Res. Public Health 2020, 17, 5702 3 of 13

by nephrology and chronic obstructive pulmonary disease (COPD) by chest medicine), genetic disease
(ADPKD by nephrology), and degenerative disease (osteoporosis by orthology). In each kind of
disease nature, we chose more active PSGs for our study to obtain a higher response rate and avoid
selection bias. The PSGs of SLE, HNC, DM, CKD, hemodialysis, COPD, ADPKD, and osteoporosis
were ranked best or among the best in their category of disease in our institute according to previous
records. The PSGs had a good stakeholder map, good participation rate by patients/family and staff,
and good curriculum quality.

We collected basic background information of participants, including data such as age, first-time
participation or not, and patient or family. Our study protocol was approved by the institute review
board (approved number: No: CE20063A). Informed consent of patients and family was waived due
to the pure data analysis nature of the study.

2.2. Outcome Analysis Based on Mandarin Multidimensional Health Literacy Questionnaire (MMHLQ)

The MMHLQ was designed by Wei et al. in 2017 for the mandarin-speaking population, to evaluate
their 5 dimensions of health literacy (namely, access, understanding, appraising, and applying health
information, and communication) [20]. There were 20 self-reported variables (supplementary data,
Table S1), which included 4 questions/dimension. The score system was as follows: 4 points for “very
easy”, 3 points for “easy”, 2 points for “difficult”, and 1 point for “very difficult”. According to the
instructions of MMHLQ, the ability levels were: “inadequate” if score ≤ 2.5, “limited/problematic” if
2.5 < score ≤ 2.98, “sufficient” if 2.98 < score ≤ 3.52, and “excellent” if 3.52 < score ≤ 4. Questionnaires
were sent to all participants (including patients and family) at the beginning of the PSG. We allowed
30 min for participants to complete the questionnaires before collecting the results. The author of
MMHLQ, Professor Wei, approved the use of their MMHLQ for our study on 25 May 2018 (Table S2).

In addition to all scores of MMHLQ from all different kinds of PSGs, we also investigated the
associations between all important information (age, first-time participation or not, patient or family
participation, and the elderly or not) and different PSGs.

2.3. Statistical Analyses

Quantitative data were expressed as mean ± standard deviation. Categorical variables were
compared using Chi-square likelihood ratio, and one-way ANOVA was used to compare means for
distinct groups. The associations among the MMHLQs of all 8 PSGs and potential factors (firs-time
participation or not, patient or family, and elderly or not) were also analyzed with the Student′s t test.
A p value < 0.05 was considered of statistical significance. SPSS software (Statistical Package for the
Social Science, version 20.0, Armonk, NY, USA) was used for statistical analyses.

3. Results

We collected a total of 458 completed questionnaires from the eight PSGs (for diseases: SLE,
HNC, DM, ADPKD, hemodialysis, CKD, COPD, and osteoporosis). The return represented a 91.1%
response rate (Table 1). Most participants (72.5%) were first-time participants in PSGs. Among them,
those participants with relatively mild and chronic diseases showed more first-time participation:
97.6% for osteoporosis, 86.8% for CKD, and 80.2% for ADPKD. By contrast, those participants
with systemic diseases or lethal diseases showed greater participation in PSGs (>1 time): 45.6%
for SLE, 38.6% for DM, and 37.8% for COPD. Most participants (66.7%) for ADPKD were family
members, while most participants for DM (77.1%), COPD (75.6%) and osteoporosis (72%) were patients
themselves. We found younger participants for vasculitis (42.21 ± 16.49 years old for SLE) and
genetic disease (48.95 ± 17.58 years old for ADPKD). However, participants were older for chronic
diseases (60.11 ± 15.48 years old for DM, 66.38 ± 14.08 years old for COPD) and degenerative disease
(62.60 ± 11.05 for osteoporosis).

The detailed results of all 20 questions of MMHLQ according to PSGs are shown in Supplementary
Table S1. For all participants (Table 1), the overall scores of individual dimensions were: 2.84 ± 0.25
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for access, 3.06 ± 0.46 for understanding, 2.66 ± 0.58 for appraisal, 2.79 ± 0.51 for application, and
2.89 ± 0.50 for communication. Generally speaking, the highest score was for the dimension of
understanding (3.06 ± 0.46) and the lowest score was for the dimension of appraisal (2.66 ± 0.58).
Participants with CKD, compared with the other seven PSGs, showed the highest scores in all five
dimensions: access (12.13 ± 3.15), understanding (12.61 ± 2.41), appraisal (11.71 ± 3.07), application
(12.39 ± 2.53) and communication (12.76 ± 2.32). Participants with HNC, compared with the other
seven PSGs, showed the lowest scores in three dimensions: access (10.79 ± 1.76), understanding
(11.79 ± 1.21), and application (10.47 ± 1.83). Participants with osteoporosis, compared with the other
seven PSGs, showed the lowest scores in two dimensions: appraisal (9.85 ± 2.07) and communication
(10.76 ± 1.96).

More significant differences were found between first-time participation and MMHLQ scores in
patients with osteoporosis, CKD, COPD, and hemodialysis (scores of dimension vs. PSG divided by
types of disease in Table 2) (detailed scores of all variables of PSGs divided by diseases and types
of PSG are shown in Supplementary Tables S5 and S6, respectively). For osteoporosis, first-time
participants had lower scores in the following items: “evaluate the difference or consistence of health
information” (2.45 ± 0.61 vs. 3.00 ± 0.00, p < 0.001), “evaluate the reliability of medical information
from network” (2.28 ± 0.66 vs. 3.00 ± 0.00, p < 0.001), all four variables in the dimension of application
(10.51 ± 1.88 vs. 12.00 ± 0.00, p < 0.001), and “talk to doctors about the chosen” (2.55 ± 0.61 vs.
3.00 ± 0.00, p < 0.001). For COPD, first-time participants had higher scores in “find health information
from network” (3.00 ± 0.61 vs. 2.47 ± 0.72, p = 0.017), and lower scores in “evaluate whether the health
information can be used to solve medical problems” (2.75 ± 0.59 vs. 3.12 ± 0.49, p = 0.035) and “evaluate
whether the health information is suitable for oneself or not” (2.75 ± 0.65 vs. 3.12 ± 0.33, p = 0.016).
For hemodialysis, first-time participants had a lower score in “get information about health protection”
(2.71 ± 0.56 vs. 3.05 ± 0.38, p = 0.030). For CKD, first-time participants had higher scores in “follow the
instructions on the medical bag to take medication” (3.24 ± 0.56 vs. 3.00 ± 0.00, p = 0.018), “evaluate
whether the health information can be used to solve medical problems” (3.06 ± 0.75 vs. 2.20 ± 0.45,
p = 0.018), “apply health information to know the progress of disease” (3.18 ± 0.73 vs. 2.40 ± 0.55,
p = 0.028), “apply health information to decide how to treat disease” (3.18 ± 0.64 vs. 2.40 ± 0.55,
p = 0.013), and all four variables of the dimension of communication (13.18 ± 2.10 vs.10.00 ± 1.87,
p = 0.003).

More significant differences were found between the role of participation (patients themselves
or family) and MMHLQ scores in patients with SLE, ADPKD, hemodialysis, and CKD (scores of
dimension vs. PSG divided by types of disease in Table 3) (detailed scores of all variables of PSGs
divided by diseases and types of PSG are shown in Supplementary Tables S7 and S8, respectively).
For SLE, patient participation had higher scores in “Search for information about disease” (3.00 ± 0.55
vs. 2.59 ± 0.67, p = 0.021), “apply health information to prevent disease” (2.94 ± 0.55 vs. 2.64 ± 0.49,
p = 0.039), and “apply health information to decide how to treat disease” (2.97 ± 0.52 vs. 2.41 ± 0.59,
p = 0.001). For ADPKD, patient participation had higher scores in “understand the medication bag
instructions” (3.22 ± 0.70 vs. 2.93 ± 0.54, p = 0.039), all four variables in the dimension of understanding
(13.04 ± 2.17 vs. 11.78 ± 1.91, p = 0.009), “evaluate whether the health information can be used to solve
medical problems” (2.93 ± 0.73 vs. 2.61 ± 0.63, p = 0.047), “evaluate the difference or consistence of
health information” (2.96 ± 0.76 vs. 2.65 ± 0.62, p = 0.049), “apply health information to understand
the report of health examination” (3.11 ± 0.64 vs. 2.78 ± 0.54, p = 0.016), and “ask medical personnel
if you are not sure” (3.22 ± 0.51 vs. 2.83 ± 0.57, p = 0.004). For hemodialysis, patient participation
had lower scores in “get information about health protection” (2.76 ± 0.52 vs. 3.06 ± 0.42, p = 0.046),
and subtotal scores in the dimension of access (10.80 ± 1.63 vs. 11.89 ± 1.45, p = 0.029). For CKD,
patient participation had lower scores in all four variables in the dimension of access (10.85 ± 3.45 vs.
13.56 ± 2.04, p = 0.006), “understand the instructions of medical personnel” (2.90 ± 0.72 vs. 3.39 ± 0.50,
p = 0.021), “follow the instructions on the medical bag to take medication” (11.85 ± 2.41 vs. 13.44 ± 2.18,
p = 0.040), all four variables in the dimensions of appraisal (10.45 ± 2.91 vs. 13.11 ± 2.68, p = 0.006),
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“apply health information to know the progress of disease” (2.85 ± 0.81 vs. 3.33 ± 0.59, p = 0.045)
“apply health information to prevent disease“ (2.85 ± 0.67 vs. 3.33 ± 0.59, p = 0.25), and “apply health
information to understand the report of health examination“ (2.95 ± 0.60 vs. 3.39 ± 0.50, p = 0.021).

More significant differences were found between age (elderly or not) and MMHLQ scores in
patients with HNC, DM, CKD, COPD, and osteoporosis (scores of dimension vs. PSG divided by types
of disease in Table 4) (detailed scores of all variables of PSGs divided by diseases and types of PSG
are shown in Supplementary Tables S9 and S10, respectively). For HNC, the elderly had lower scores
in “talk to doctors about the chosen” (2.83 ± 0.51 vs. 2.29 ± 0.49, p = 0.012). For DM, the elderly had
lower scores in all four variables in the dimension of access (12.18 ± 2.21 vs. 10.35 ± 2.70, p = 0.003),
“understand the medication bag instructions” (3.13 ± 0.47 vs. 2.87 ± 0.56, p = 0.041), “obey the
instruction of medical personnel to care disease” (3.15 ± 0.49 vs. 2.87 ± 0.67, p = 0.045), “understand the
instructions of medical personnel” (3.21 ± 0.41 vs. 2.81 ± 0.65, p = 0.003), “evaluate whether the health
information can be used to solve medical problems” (2.95 ± 0.56 vs. 2.58 ± 0.62, p = 0.012), “evaluate
the health information suitable for himself/herself or not” (2.90 ± 0.60 vs. 2.55 ± 0.68, p = 0.025), and in
all four variables in the dimension of application (12.00 ± 1.10 vs. 10.61 ± 2.20, p = 0.003). For CKD,
the elderly had lower scores in “search for information about disease” (3.21 ± 0.74 vs. 2.30 ± 0.82,
p = 0.002), “get information about health protection” (3.21 ± 0.74 vs. 2.50 ± 0.71, p = 0.012), “find health
information from network” (3.25 ± 0.80 vs. 2.40 ± 0.70, p = 0.005), “understand the medication bag
instructions” (3.29 ± 0.60 vs. 2.70 ± 0.67, p = 0.015), “understand the instructions of medical personnel”
(3.29 ± 0.60 vs. 2.70 ± 0.67, p = 0.015), “follow the instructions on the medical bag to take medication”
(3.32 ± 0.55 vs. 2.90 ± 0.32, p = 0.007), in all four variables in the dimension of evaluation (12.50 ± 3.05
vs. 9.50 ± 1.90, p = 0.006), “apply health information to know the progress of disease” (3.29 ± 0.66
vs. 2.50 ± 0.71, p = 0.003), “apply health information to prevent disease” (3.21 ± 0.69 vs. 2.70 ± 0.48,
p = 0.036), and “apply health information to understand the report of health examination” (3.29 ± 0.60
vs. 2.80 ± 0.42, p = 0.024). For COPD, the elderly had lower scores in “search for information about
disease” (2.94 ± 0.64 vs. 2.52 ± 0.64, p = 0.035), “find health information from network” (3.11 ± 0.68
vs. 2.59 ± 0.64, p = 0.012), “get information about report of health examination report” (3.11 ± 0.68
vs. 2.63 ± 0.56, p = 0.013), “obey the instruction of medical personnel to care disease” (3.39 ± 0.50 vs.
2.96 ± 0.34, p = 0.004), “understand the instructions of medical personnel” (3.44 ± 0.51 vs 3.04 ± 0.34,
p = 0.006), and “apply health information to prevent disease” (3.17 ± 0.38 vs. 2.78 ± 0.64, p = 0.026).
For osteoporosis, the elderly had lower scores in “find health information from network” (3.05 ± 0.51 vs.
2.58 ± 0.82, p = 0.002) and “apply health information to understand the report of health examination”
(2.90 ± 0.60 vs. 2.58 ± 0.54, p = 0.014).
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Table 1. Background characteristics of participants and score of the Mandarin Multidimensional Health Literacy Questionnaire (MMHLQ) divided by patient support
groups (PSGs) (n = 458) (mean ± SD).

Variable SLE Head-and-Neck Cancer DM ADPKD Hemodialysis CKD COPD Osteoporosis Total p Value

Case (n) 56 43 70 81 43 38 45 82 458

Response rate (%) 93.3% 86.0% 87.5% 90.0% 86.0% 84.4% 90.0% 91.1% 91.1%

1st time participation (n, %)
31 31 43 65 21 33 28 80 332 <0.001

55.4% 72.1% 61.4% 80.2% 48.8% 86.8% 62.2% 97.6% 72.5%

Patient (n, %), not family
34 27 54 27 25 20 34 59 280 <0.001

60.7% 62.8% 77.1% 33.3% 58.1% 52.6% 75.6% 72.0% 61.1%

Age (years old)
42.21 53.40 60.11 48.95 54.12 53.89 66.38 62.60 55.30 <0.001

±16.49 ±13.37 ±15.48 ±17.58 ±13.07 ±15.20 ±14.08 ±11.05 ±16.39

MMHLQ: 5 subscales

Subscale 1: Access

1. Search for information about
disease

2.84 2.56 2.84 2.86 2.81 2.97 2.69 2.72 2.79 0.102

±0.63 ±0.63 ±0.73 ±0.63 ±0.50 ±0.85 ±0.67 ±0.63 ±0.66

2. Get information about health
protection

2.89 2.77 2.90 2.95 2.88 3.03 2.93 2.84 2.90 0.616

±0.56 ±0.43 ±0.66 ±0.52 ±0.50 ±0.79 ±0.65 ±0.62 ±0.60

3. Find health information from
network

3.05 2.79 2.76 2.94 2.84 3.03 2.80 2.80 2.87 0.194

±0.62 ±0.60 ±0.81 ±0.64 ±0.69 ±0.85 ±0.69 ±0.73 ±0.71

4. Get information about report of
health examination report

2.71 2.67 2.87 2.91 2.72 3.11 2.82 2.72 2.81 0.014

±0.53 ±0.57 ±0.64 ±0.60 ±0.55 ±0.80 ±0.65 ±0.61 0.62

Total of subscale
11.50 10.79 11.37 11.67 11.26 12.13 11.24 11.09 11.37 0.161

±1.82 ±1.86 ±2.59 ±2.17 ±1.63 ±3.15 ±2.20 ±2.14 ±2.23

Subscale 2: Understanding

5. Understand the medication bag
instructions

3.00 2.95 3.01 3.02 3.02 3.13 3.09 2.95 3.02 0.764

±0.60 ±0.43 ±0.52 ±0.61 ±0.41 ±0.66 ±0.60 ±0.54 ±0.56

6. Obey medical personnel
instructions to care for disease

3.09 2.86 3.03 3.04 3.00 3.13 3.13 3.06 3.04 0.412

±0.67 ±0.52 ±0.59 ±0.58 ±0.53 ±0.70 ±0.46 ±0.51 ±0.57

7. Understand the instructions of
medical personnel

3.13 2.91 3.03 3.05 3.05 3.13 3.20 3.07 3.07 0.239

±0.47 ±0.43 ±0.56 ±0.52 ±0.43 ±0.66 ±0.46 ±0.49 ±0.51
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Table 1. Cont.

Variable SLE Head-and-Neck Cancer DM ADPKD Hemodialysis CKD COPD Osteoporosis Total p Value

8. Follow the instructions on the
medical bag to take medication

3.14 3.07 3.06 3.09 3.16 3.21 3.20 3.11 3.12 0.796

±0.70 ±0.34 ±0.59 ±0.57 ±0.43 ±0.53 ±0.50 ±0.59 ±0.55

Total of subscale
12.36 11.79 12.13 12.20 12.23 12.61 12.62 12.20 12.25 0.488

±1.92 ±1.21 ±2.01 ±2.08 ±1.44 ±2.41 ±1.71 ±1.69 ±1.85

Subscale 3: Appraisal

9. Evaluate whether the health
information can be used to solve

medical problems

2.71 2.58 2.79 2.72 2.70 2.95 2.89 2.54 2.72 0.011

±0.56 ±0.50 ±0.61 ±0.68 ±0.60 ±0.77 ±0.57 ±0.63 ±0.63

10. Evaluate whether the health
information is suitable for oneself or

not

2.66 2.60 2.74 2.78 2.74 3.03 2.89 2.56 2.73 0.005

±0.61 ±0.54 ±0.65 ±0.61 ±0.66 ±0.72 ±0.57 ±0.59 ±0.63

11. Evaluate the difference or
consistence of health information

2.45 2.65 2.70 2.75 2.63 2.89 2.87 2.46 2.66 0.001

±0.63 ±0.53 ±0.69 ±0.68 ±0.62 ±0.83 ±0.63 ±0.61 ±0.67

12. Evaluate the reliability of
medical information from network

2.48 2.60 2.50 2.69 2.58 2.84 2.67 2.29 2.56 0.002

±0.66 ±0.62 ±0.74 ±0.68 ±0.73 ±0.89 ±0.67 ±0.66 ±0.71

Total of subscale
10.30 10.44 10.73 10.94 10.65 11.71 11.31 9.85 10.66 0.001

±2.04 ±1.84 ±2.40 ±2.40 ±2.26 ±3.07 ±2.20 ±2.07 ±2.33

Subscale 4: Application

13. Apply health information to
know the progress of disease

2.68 2.63 2.81 2.78 2.74 3.08 2.80 2.56 2.74 0.002

±0.61 ±0.62 ±0.55 ±0.63 ±0.54 ±0.75 ±0.63 ±0.52 ±0.61

14. Apply health information to
prevent disease

2.82 2.63 2.83 2.83 2.84 3.08 2.93 2.66 2.81 0.004

±0.54 ±0.54 ±0.54 ±0.63 ±0.37 ±0.67 ±0.58 ±0.57 ±0.57

15. Apply health information to
understand the report of health

examination

2.84 2.70 2.90 2.89 2.93 3.16 2.80 2.73 2.86 0.004

±0.56 ±0.56 ±0.46 ±0.59 ±0.40 ±0.59 ±0.59 ±0.59 ±0.56

16. Apply health information to
decide how to treat disease

2.75 2.51 2.84 2.77 2.79 3.08 2.82 2.60 2.76 <0.001

±0.61 ±0.55 ±0.53 ±0.62 ±0.47 ±0.67 ±0.61 ±0.54 ±0.59

Total of subscale
11.09 10.47 11.39 11.26 11.30 12.39 11.36 10.55 11.16 <0.001

±1.84 ±1.83 ±1.80 ±2.33 ±1.34 ±2.53 ±2.17 ±1.87 ±2.04
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Table 1. Cont.

Variable SLE Head-and-Neck Cancer DM ADPKD Hemodialysis CKD COPD Osteoporosis Total p Value

Subscale 5: Communication

17. Talk to doctors about the chosen
2.86 2.74 2.80 2.94 2.81 3.21 2.91 2.56 2.83 <0.001

±0.67 ±0.54 ±0.58 ±0.56 ±0.45 ±0.62 ±0.56 ±0.61 ±0.60

18. Confirm with personnel the
accuracy of orders

2.96 2.77 2.86 2.90 2.93 3.24 2.93 2.73 2.89 0.001

±0.47 ±0.68 ±0.49 ±0.58 ±0.46 ±0.54 ±0.50 ±0.59 ±0.56

19. Discuss with doctor about the
choice of treatment

3.05 2.86 2.87 2.93 2.88 3.11 3.11 2.72 2.92 0.001

±0.52 ±0.60 ±0.51 ±0.61 ±0.50 ±0.69 ±0.49 ±0.57 ±0.57

20. Ask medical personnel if you
are not sure

2.98 2.84 2.87 2.96 2.95 3.21 3.04 2.74 2.93 0.001

±0.36 ±0.57 ±0.54 ±0.58 ±0.43 ±0.58 ±0.56 ±0.58 ±0.55

Total of subscale
11.86 11.21 11.40 11.73 11.58 12.76 12.00 10.76 11.57 <0.001

±1.69 ±2.05 ±1.82 ±2.15 ±1.53 ±2.32 ±1.80 ±1.96 ±1.99

Chi-square test. One-way ANOVA. MMHLQ: Mandarin Multidimensional Health Literacy Questionnaire, PSG: patient support group, SLE: systemic Lupus Erythematosus, DM: diabetes
mellitus, ADPKD: autosomal dominant polycystic kidney disease, CKD: chronic kidney disease, COPD: chronic obstructive pulmonary disease.

Table 2. The association between first-time participation and all dimensions of MMHLQ divided by types of PSGs.

Autoimmune Disease Malignancy Chronic Disease Genetic Disease Degenerative Disease

1st
Time

Not 1st
Time p Value 1st

Time
Not 1st
Time p Value 1st

Time
Not 1st
Time p Value 1st

Time
Not 1st
Time p Value 1st

Time
Not 1st
Time p Value

Access
11.52 11.48

0.942
11.19 9.75

0.086
11.42 11.30

0.849
11.58 12.00

0.497
11.03 13.50

0.106
±1.77 ±1.92 ±1.35 ±2.53 ±2.77 ±2.32 ±2.30 ±1.59 ±2.09 ±3.54

Understanding 12.26 12.48
0.671

12.00 11.25
0.117

12.07 12.22
0.759

12.18 12.25
0.911

12.18 13.00
0.498

±1.95 ±1.92 ±1.06 ±1.42 ±2.19 ±1.72 ±2.10 ±2.05 ±1.67 ±2.83

Evaluation
10.26 10.36

0.854
10.68 9.83

0.542
10.84 10.56

0.635
10.83 11.38

0.420
9.83 11.00

0.432
±2.18 ±1.83 ±1.68 ±2.17 ±2.39 ±2.44 ±2.50 ±1.96 ±2.09 ±1.41

Application 11.26 10.88
0.450

10.81 9.58
0.115

11.33 11.48
0.728

11.25 11.31
0.919

10.51 12.00
<0.001

±1.61 ±2.11 ±1.49 ±2.35 ±1.98 ±1.50 ±2.47 ±1.70 ±1.88 ±0.00

Communication
11.84 11.88

0.929
11.48 10.50

0.161
11.26 11.63

0.407
11.68 11.94

0.667
10.70 13.00

0.101
±1.71 ±1.69 ±2.01 ±2.07 ±1.83 ±1.82 ±2.21 ±1.95 ±1.94 ±1.41

Student’s t-test. MMHLQ: Mandarin Multidimensional Health Literacy Questionnaire, PSG: patient support group.
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Table 3. The association between participation (patient or family) and all dimensions of MMHLQ divided by types of PSGs.

Autoimmune Disease Malignancy Chronic Disease Genetic Disease Degenerative Disease

Not
Family Family p Value Not

Family Family p Value Not
Family Family p Value Not

Family Family p Value Not
Family Family p Value

Access
11.82 11.00

0.098
10.74 10.88

0.822
11.44 11.13

0.668
12.19 11.41

0.130
10.98 11.35

0.491
±1.87 ±1.66 ±1.95 ±1.75 ±2.63 ±2.50 ±2.08 ±2.19 ±2.25 ±1.85

Understanding 12.56 12.05
0.333

12.00 11.44
0.141

12.19 11.94
0.550

13.04 11.78
0.009

12.29 11.96
0.428

±2.19 ±1.40 ±1.04 ±1.41 ±2.21 ±1.12 ±2.17 ±1.91 ±1.58 ±1.97

Evaluation
10.71 9.68

0.065
10.70 10.00

1.86
10.74 10.69

0.938
11.70 10.56

0.042
9.78 10.04

0.608
±2.07 ±1.86 ±1.81 ±1.86 ±2.44 ±2.30 ±2.69 ±2.17 ±2.11 ±2.01

Application 11.62 10.27
0.006

10.63 10.19
0.451

11.33 11.56
0.659

12.00 10.89
0.042

10.39 10.96
0.221

±1.83 ±1.58 ±1.80 ±1.91 ±1.85 ±1.67 ±2.72 ±2.03 ±1.91 ±1.74

Communication
12.06 11.55

0.270
11.52 10.69

0.203
11.41 11.38

0.951
12.41 11.39

0.044
10.75 10.78

0.940
±1.84 ±1.41 ±1.93 ±2.21 ±1.96 ±1.31 ±2.22 ±2.05 ±1.94 ±2.04

Student’s t-test. MMHLQ: Mandarin Multidimensional Health Literacy Questionnaire, PSG: patient support group.

Table 4. The association between age (<65 or ≥65 years old) and all dimensions of MMHLQ divided by types of PSGs.

Autoimmune Disease Malignancy Chronic Disease Genetic Disease Degenerative Disease

Age <
65

Age ≥
65

p
Valuae

Age <
65

Age ≥
65 p Value Age <

65
Age ≥

65 p Value Age <
65

Age ≥
65 p Value Age <

65
Age ≥

65 p Value

Access
11.63 10.57

0.150
10.89 10.29

0.439
12.18 10.35

0.003
11.77 12.25

0.526
11.64 10.58

0.024
±1.84 ±1.40 ±1.89 ±1.70 ±2.21 ±2.70 ±1.91 ±3.07 ±1.90 ±2.24

Understanding 12.41 12.00
0.603

11.92 11.14
0.122

12.64 11.48
0.015

12.34 11.63
0.362

12.13 12.26
0.735

±1.91 ±2.08 ±1.20 ±1.07 ±1.60 ±2.29 ±1.81 ±2.92 ±1.88 ±1.51

Evaluation
10.31 10.29

0.975
10.56 9.86

0.365
11.28 10.03

0.029
10.94 10.94

0.999
10.08 9.65

0.356
±2.11 1.50 ±1.87 ±1.68 ±2.18 ±2.51 2.19 ±3.21 ±2.25 ±1.90

Application 11.16 10.57
0.431

10.67 9.43
0.102

12.00 10.61
0.003

11.32 11.00
0.721

10.90 10.23
0.109

±1.89 ±1.51 ±1.76 ±1.99 ±1.10 ±2.20 ±2.00 ±3.43 ±1.96 ±1.76

Communication
11.92 11.43

0.478
11.42 10.14

0.135
11.92 10.74

0.010
11.86 11.19

0.355
10.90 10.63

0.537
±1.72 ±1.51 ±2.06 ±1.77 ±1.29 ±2.18 2.01 2.66 ±1.86 ±2.06

Student’s t-test. MMHLQ: Mandarin Multidimensional Health Literacy Questionnaire, PSG: patient support group.
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4. Discussion

The background data of participants (including age, first-time or not participation, and patient or
family) varied according to differences in the nature of the disease. First, first-time participation or not
depends strongly on the nature of different PSGs. For those participants with mild, chronic disease
(including degenerative disease), they tended to pay less attention because of the less acute illness and
no insight into the disease. Therefore, most of our participants were first-time participants. By contrast,
patients of severe diseases with greater comorbidity (such as systemic disease, including SLE, DM) or
of lethal (HNC) diseases were more willing to attend PSGs. Second, regarding the role of participants,
family members of patients with genetic diseases also worried about themselves due to the nature of
inheritance. Therefore, for ADPKD, more participants were family members (66.7%), a proportion that
was higher compared with those of other PSGs. Third, the ages of participants were also related to the
nature of PSG. Patients with SLE or genetic diseases were younger due to the disease’s nature, whereas
for malignancy, chronic, and degenerative disease, patients were older. This finding would be helpful
in planning PSGs and adjusting the curricula. Detailed scores of MMHLQ divided by PSGs are shown
in Supplementary Table S3. The MMHLQ and background data from different PSGs are also shown in
Supplementary Table S4.

In all eight PSGs, the best ability was found in the dimension of understanding, and the worse
in the dimension of appraisal. The dimension of appraisal is most important because of information
explosion in the current era of data deluge [21]. Even for professional doctors, there were still some
problems in dealing with more and more published medical journals at nearly exponential rates [21].
In recent years, we professional doctors have started to be taught how to appraise critically medical
literature. Moreover, the problem of appraisal is more severe for lay persons. For all PSGs, we should
provide the best practices to ensure healthcare consumers can better understand how to seek and
obtain credible health information. However, there is still a difference in this among different PSGs.
Comparing across the either PSGs, participants of CKD obtained the highest scores in nearly all five
dimensions. Participants of HNC, on the other hand, had the lowest scores in three dimensions
(access, understanding, and application), and participants of osteoporosis had the lowest scores in
two dimensions (appraisal and communication). The differences were related to differences in the
disease’s nature and in the healthcare environment. First, in Taiwan, the incidence of CKD [22]
and the prevalence of end-stage renal disease [23] are both much higher compared with those of
other countries. Renal disease is a major financial burden for the healthcare system. Therefore, the
National health Insurance Administration Ministry of Health and Welfare in Taiwan has launched an
integrated kidney disease care program [24,25], including education for patients. Thus, Taiwanese
participants had good health literacy regarding CKD. By contrast, patients did not pay much attention
to osteoporosis. Moreover, most patients believed that osteoporosis is a process associated with aging
rather a disease [26]. In addition, few Taiwanese specialists have focused on osteoporosis to date. Older
patients also had weaker cognitive and physical functions, which contributed to a poor health literacy.
The three factors above likely led to poor health literacy in the osteoporosis PSG. Third, the nature of
HNC was as follows: non-specific symptoms, difficulty in knowing the cause, hard-to-realize treatment
plan, and complicated disease course. All of these contributed to poor health literacy. In summary,
these different disease natures and patient background statuses should demand different PSG designs.

Regarding first-time participation, first-time participation in the PSG of osteoporosis was associated
with low MMHLQ scores with statistical significance. One can design PSG curricula to compensate
for poor health literacy. However, for CKD, firs-time participation was associated with higher scores
of MMHLQ. First, that may be due to few the (only five) participants in this PSG having repeated
participation. Second, there was some bias in this self-reported study [27], including fixed-choice
questions that lacked flexibility, social desirability bias, acquiescence, set response, and a lower
reliability. Self-reported answers may be exaggerated. According to Chao et al., self-reported CKD is
not a good surrogate for laboratory-diagnosed CKD [28]. Additionally, the prevalence of self-reported
cases was extremely low (only 2.1%) from a recent study [29]. These suggested a substantial bias in
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self-reporting data. Therefore, one should be cautious in interpreting findings from such self-reported
data on health literacy. Those first-time participants, though already securing good health literacy,
may also be too conceited or complacent. In the case of illusion, the disease outcome may be worse
than unawareness or no insight. This result echoes those of other PSGs—e.g., CKD, whose participants
obtained the highest scores in nearly all five dimensions. For this kind of PSG, one should ensure
(such as with pre-test) that those people have adequate health literacy to avoid poor outcome due
to self-overestimation.

The role of patients or family participation also mattered. For the PSGs of SLE and ADPKD, patients’
self-participation was associated with higher scores in MMHLQ. However, for the PSGs of HD and
CKD, family predications were associated with higher scores in MMHLQ. This could be due to the fact
that for renal disease, patients undergoing hemodialysis do not die as quickly as those with malignancy
or other acute diseases. They often suffer from comorbidities or complications of hemodialysis for
years. Families have to look after patients and also keep them company during hemodialysis for three
times a week for long periods of time. Even without diseases, family members of hemodialysis patients
may worry more about hemodialysis than the patients themselves. The relationship between patients
undergoing hemodialysis and their family is known to be difficult [30]. Further, family members′

experiences matter [31]. Therefore, they may have better health literacy than patients themselves. This
implies that education should be conducted not only for patients but for family on domestic healthcare.
For this type of disease and PSG, one should initiate more family-centered care, tailor-made education,
and interventions focusing on the care-providing partner [31].

The group of the elderly increased rapidly all over the world. According to the results of a German
cross-sectional study [32], 66.3% of participants aged 65 years and above had limited health literacy.
Furthermore, the severity of limited health literacy was much more significant among respondents
above 76 years of age (80.6%) [32]. Another cross-sectional study in Taiwan also showed that health
literacy was significantly negatively related to age (95% confidence interval (CI) = (−0.07; 0.00);
p = 0.03) [33]. A Korean study in 2017 also had a similar result [34]. The results of the above studies
were consistent to those of our study in that elderly people were associated with overall lower MMHLQ
scores across all PSGs. However, our study is the first one to investigate the role of age in health literacy
among PSGs of different diseases. In our study, this decreased health literacy is less marked in the PSGs
of HNC, SLE, and ADPKD (42.21 ± 16.49, 53.40 ± 13.37, and 48.95 ± 17.58 years old, respectively). First,
this may be because of the younger ages of participants in these three PSGs. By contrast, for chronic
disease (e.g., DM, CKD, COPD and osteoporosis), the elderly group was strongly associated with
poorer health literacy. Second, and more importantly, these three diseases typically manifest early in
life, and therefore, patients have been informed earlier. With time, they gain better health literacy about
their diseases. Therefore, by the time they reach an age at which they are considered elderly (65 years
old), they have good health literacy still without any visual, auditory and cogitative impairments.
If they live even longer, though, it is likely that their health literacy will also decline.

There are some limitations to our present study. Not all questionnaires for all 45 PSGs were
obtained in our hospital. However, we had already collected up to 458 for all types of diseases as
described above. We thus believe that our results can be extended to other PSGs. Second, we did not
collect MMHLQ results before and after attending PSGs.

5. Conclusions

Participants’ background data (including age, first-time or not participation, and patient or
family) were variable due to differences in the diseases’ nature. Different disease natures and patient
background statuses should demand different PSG designs. MMHLQ before a PSG can be used to help
to improve both PSG curriculum design and patients’ health literacy.

Supplementary Materials: The following are available online at http://www.mdpi.com/1660-4601/17/16/5702/s1,
Table S1: Questionnaire of MMHLQ. Table S2. Certification for the approval by authors (Mi-Hsiu Wei et al.)
for analysis on 25 May 2018. Table S3. Detailed score of MMHLQ divided by PSGs. Table S4. Background

http://www.mdpi.com/1660-4601/17/16/5702/s1
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characteristics of participants and score of MMHLQ divided by types of PSGs. Table S5 The association between
first time participation and all scores of MMHLQ divided by PSGs. Table S6. The association between first time
participation and all scores of MMHLQ divided by types of PSGs. Table S7. The association between participation
(patient or family) and all scores of MMHLQ divided by PSGs. Table S8. The association between participation
(patient or family) and all scores of MMHLQ divided by types of PSGs. Table S9. The association between age
(<65 y/o or ≥65 y/o) and all scores of MMHLQ divided by PSGs. Table S10. The association between age (<65 y/o
or ≥65 y/o) and all scores of MMHLQ divided by types of PSGs.

Author Contributions: Conceptualization, C.-L.W., C.-H.L., S.-A.L., W.H.-H.S., and S.-F.T.; methodology, C.-L.W.,
C.-H.L., W.H.-H.S., and S.-F.T.; formal analysis, C.-H.L., and S.-F.T.; investigation, C.-L.W., C.-H.L., and S.-F.T.;
resources, C.-L.W., S.-A.L., and W.H.-H.S.; data curation, C.-L.W., C.-H.L., and S.-F.T.; writing—original draft
preparation, C.-L.W., and S.-F.T.; writing—review and editing, C.-L.W., C.-H.L., S.-A.L., W.H.-H.S., and S.-F.T.;
supervision, C.-L.W., S.-A.L., W.H.-H.S., and S.-F.T.; project administration, C.-H.L., and S.-F.T.; funding acquisition,
C.-L.W., W.H.-H.S., and S.-F.T. All authors have read and agreed to the published version of the manuscript.

Funding: This study received no funding.

Acknowledgments: The authors thank the Biostatistics Task Force of Taichung Veterans General Hospital and
Chen, Jun-Peng for their help in statistics.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Smith, C.; McNaughton, D.A.; Meyer, S. Client perceptions of group education in the management of type 2
diabetes mellitus in South Australia. Aust. J. Prim. Health 2016, 22, 360–367. [CrossRef] [PubMed]

2. Rickheim, P.L.; Weaver, T.W.; Flader, J.L.; Kendall, D.M. Assessment of group versus individual diabetes
education: A randomized study. Diabetes Care 2002, 25, 269–274. [CrossRef] [PubMed]

3. Muhammad, S.; Allan, M.; Ali, F.; Bonacina, M.; Adams, M. The renal patient support group: Supporting
patients with chronic kidney disease through social media. J. Ren. Care 2014, 40, 216–218. [CrossRef] [PubMed]

4. Graper, M.L.; Schilsky, M.L. Patient support groups in the management of Wilson disease. Handb. Clin.
Neurol. 2017, 142, 231–240. [CrossRef]

5. Cope, D.G. Functions of a breast cancer support group as perceived by the participants: An ethnographic
study. Cancer Nurs. 1995, 18, 472–478. [CrossRef]

6. Haack, M.; Kofahl, C.; Kramer, S.; Seidel, G.; von dem Knesebeck, O.; Dierks, M.L. Participation in a prostate
cancer support group and health literacy. Psycho-Oncology 2018, 27, 2473–2481. [CrossRef]

7. Hatano, Y.; Mitsuki, S.; Hosokawa, T.; Fukui, K. Japanese Cancer Survivors’ Awareness of and Participation
in Support Groups. J. Cancer Educ. Off. J. Am. Assoc. Cancer Educ. 2018, 33, 208–213. [CrossRef]

8. Sato, M.; Tsujimoto, M.; Kajimoto, K.; Uetake, H.; Shimoda, H.; Fujiwara, S. Effect of a patient-support
program on once-daily teriparatide adherence and persistence in the Japan Fracture Observational Study
(JFOS). Arch. Osteoporos. 2018, 13, 74. [CrossRef]

9. Hameed, S.; Salem, V.; Tan, T.M.; Collins, A.; Shah, K.; Scholtz, S.; Ahmed, A.R.; Chahal, H. Beyond Weight
Loss: Establishing a Postbariatric Surgery Patient Support Group-What Do Patients Want? J. Obes. 2018,
2018, 8419120. [CrossRef]

10. Marcus, J.D.; Elkins, G.R. Development of a model for a structured support group for patients following
bariatric surgery. Obes. Surg. 2004, 14, 103–106. [CrossRef]

11. Orth, W.S.; Madan, A.K.; Taddeucci, R.J.; Coday, M.; Tichansky, D.S. Support group meeting attendance is
associated with better weight loss. Obes. Surg. 2008, 18, 391–394. [CrossRef] [PubMed]

12. Harris, T.; Sandford, R. European ADPKD Forum multidisciplinary position statement on autosomal
dominant polycystic kidney disease care: European ADPKD Forum and Multispecialist Roundtable
participants. Nephrol. Dial. Transplant. Off. Publ. Eur. Dial. Transpl. Assoc. Eur. Ren. Assoc. 2018, 33, 563–573.
[CrossRef]

13. Spiegel, D.; Bloom, J.R.; Yalom, I. Group support for patients with metastatic cancer. A randomized outcome
study. Arch. Gen. Psychiatry 1981, 38, 527–533. [CrossRef] [PubMed]

14. Institute of Medicine; Board on Neuroscience and Behavioral Health; Committee on Health Literacy. Health
Literacy: A Prescription to End Confusion; Nielsen-Bohlman, L., Panzer, A.M., Kindig, D.A., Eds.; National
Academies Press: Washington, DC, USA, 2004.

15. Berkman, N.D.; Sheridan, S.L.; Donahue, K.E.; Halpern, D.J.; Crotty, K. Low health literacy and health
outcomes: An updated systematic review. Ann. Intern. Med. 2011, 155, 97–107. [CrossRef]

http://dx.doi.org/10.1071/PY15008
http://www.ncbi.nlm.nih.gov/pubmed/26351268
http://dx.doi.org/10.2337/diacare.25.2.269
http://www.ncbi.nlm.nih.gov/pubmed/11815494
http://dx.doi.org/10.1111/jorc.12076
http://www.ncbi.nlm.nih.gov/pubmed/25065504
http://dx.doi.org/10.1016/b978-0-444-63625-6.00020-3
http://dx.doi.org/10.1097/00002820-199512000-00008
http://dx.doi.org/10.1002/pon.4854
http://dx.doi.org/10.1007/s13187-017-1177-8
http://dx.doi.org/10.1007/s11657-018-0487-8
http://dx.doi.org/10.1155/2018/8419120
http://dx.doi.org/10.1381/096089204772787383
http://dx.doi.org/10.1007/s11695-008-9444-8
http://www.ncbi.nlm.nih.gov/pubmed/18286346
http://dx.doi.org/10.1093/ndt/gfx327
http://dx.doi.org/10.1001/archpsyc.1980.01780300039004
http://www.ncbi.nlm.nih.gov/pubmed/7235853
http://dx.doi.org/10.7326/0003-4819-155-2-201107190-00005


Int. J. Environ. Res. Public Health 2020, 17, 5702 13 of 13

16. Hersh, L.; Salzman, B.; Snyderman, D. Health Literacy in Primary Care Practice. Am. Fam. Physician 2015, 92,
118–124.

17. Osborne, R.H.; Batterham, R.W.; Elsworth, G.R.; Hawkins, M.; Buchbinder, R. The grounded psychometric
development and initial validation of the Health Literacy Questionnaire (HLQ). BMC Public Health 2013, 13,
658. [CrossRef]

18. Sorensen, K.; Van den Broucke, S.; Pelikan, J.M.; Fullam, J.; Doyle, G.; Slonska, Z.; Kondilis, B.; Stoffels, V.;
Osborne, R.H.; Brand, H. Measuring health literacy in populations: Illuminating the design and development
process of the European Health Literacy Survey Questionnaire (HLS-EU-Q). BMC Public Health 2013, 13, 948.
[CrossRef]

19. Chinn, D.; McCarthy, C. All Aspects of Health Literacy Scale (AAHLS): Developing a tool to measure
functional, communicative and critical health literacy in primary healthcare settings. Patient Educ. Couns.
2013, 90, 247–253. [CrossRef]

20. Wei, M.H.; Wang, Y.W.; Chang, M.C.; Hsieh, J.G. Development of Mandarin Multidimensional Health
Literacy Questionnaire (MMHLQ). Taiwan J. Public Health 2017, 36, 5. [CrossRef]

21. Byyny, R.L. The data deluge: The information explosion in medicine and science. Pharos Alpha Omega Alpha
Honor Med. Soc. 2012, 75, 2–5.

22. Tsai, M.H.; Hsu, C.Y.; Lin, M.Y.; Yen, M.F.; Chen, H.H.; Chiu, Y.H.; Hwang, S.J. Incidence, Prevalence, and
Duration of Chronic Kidney Disease in Taiwan: Results from a Community-Based Screening Program of
106,094 Individuals. Nephron 2018, 140, 175–184. [CrossRef] [PubMed]

23. Lin, Y.C.; Hsu, C.Y.; Kao, C.C.; Chen, T.W.; Chen, H.H.; Hsu, C.C.; Wu, M.S. Incidence and Prevalence of
ESRD in Taiwan Renal Registry Data System (TWRDS): 2005–2012. Acta Nephrol. 2014, 28, 4.

24. Tsai, C.W.; Ting, I.W.; Yeh, H.C.; Kuo, C.C. Longitudinal change in estimated GFR among CKD patients:
A 10-year follow-up study of an integrated kidney disease care program in Taiwan. PLoS ONE 2017, 12,
e0173843. [CrossRef] [PubMed]

25. Wu, M.Y.; Wu, M.S. Taiwan renal care system: A learning health-care system. Nephrology (Carlton, Vic.) 2018,
23 (Suppl. 4), 112–115. [CrossRef]

26. Rachner, T.D.; Khosla, S.; Hofbauer, L.C. Osteoporosis: Now and the future. Lancet 2011, 377, 1276–1287.
[CrossRef]

27. Rose, A.V.; Rimes, K.A. Self-criticism self-report measures: Systematic review. Psychol. Psychother. 2018, 91,
450–489. [CrossRef]

28. Chao, C.T.; Lee, Y.H.; Yang, K.C.; Peng, J.K.; Li, C.M.; Chen, S.I.; Han, D.S.; Huang, J.W.; Cogent Study, G.
Impact of Self-Report and eGFR-Based Chronic Kidney Disease on the Risk of Chronic Kidney Disease-Related
Complications and Geriatric Syndromes in Community-Dwelling Older Adults. Kidney Blood Press. Res.
2018, 43, 1908–1918. [CrossRef]

29. Marinho, A.; Galvao, T.F.; Silva, M.T. Prevalence of self-reported chronic kidney disease in adults in the
Metropolitan Region of Manaus: A cross-sectional population-based study, 2015. Epidemiol. Serv. Saude Rev.
Sist. Unico Saude Bras. 2020, 29, e2019122. [CrossRef]

30. Xhulia, D.; Gerta, J.; Dajana, Z.; Koutelekos, I.; Vasilopoulou, C.; Skopelitou, M.; Polikandrioti, M. Needs of
Hemodialysis Patients and Factors Affecting Them. Glob. J. Health Sci. 2015, 8, 109–120. [CrossRef]

31. Nicole DePasquale, A.C.; Patti, L.E.; LaPricia, L.-B.; Neil, R.P.; Ebony, B. Family Members’ Experiences with
Dialysis and Kidney Transplantation. Kidney Med. 2019, 1, 9. [CrossRef]

32. Vogt, D.; Schaeffer, D.; Messer, M.; Berens, E.M.; Hurrelmann, K. Health literacy in old age: Results of a
German cross-sectional study. Health Promot Int. 2018, 33, 739–747. [CrossRef] [PubMed]

33. Duong, T.V.; Sørensen, K.; Pelikan, J.M.; Van den Broucke, S.; Lin, I.F.; Lin, Y.C.; Huang, H.L.; Chang, P.W.
Health-related behaviors moderate the association between age and self-reported health literacy among
Taiwanese women. Women Health 2018, 58, 632–646. [CrossRef] [PubMed]

34. Lee, E.J.; Lee, H.Y.; Chung, S. Age Differences in Health Literacy: Do Younger Korean Adults Have a Higher
Level of Health Literacy than Older Korean Adults? Health Soc. Work 2017, 42, 133–142. [CrossRef] [PubMed]

© 2020 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/10.1186/1471-2458-13-658
http://dx.doi.org/10.1186/1471-2458-13-948
http://dx.doi.org/10.1016/j.pec.2012.10.019
http://dx.doi.org/10.6288/TJPH201736106061
http://dx.doi.org/10.1159/000491708
http://www.ncbi.nlm.nih.gov/pubmed/30138926
http://dx.doi.org/10.1371/journal.pone.0173843
http://www.ncbi.nlm.nih.gov/pubmed/28380035
http://dx.doi.org/10.1111/nep.13460
http://dx.doi.org/10.1016/S0140-6736(10)62349-5
http://dx.doi.org/10.1111/papt.12171
http://dx.doi.org/10.1159/000496002
http://dx.doi.org/10.5123/s1679-49742020000100003
http://dx.doi.org/10.5539/gjhs.v8n6p109
http://dx.doi.org/10.1016/j.xkme.2019.06.001
http://dx.doi.org/10.1093/heapro/dax012
http://www.ncbi.nlm.nih.gov/pubmed/28369348
http://dx.doi.org/10.1080/03630242.2017.1333074
http://www.ncbi.nlm.nih.gov/pubmed/28537772
http://dx.doi.org/10.1093/hsw/hlx026
http://www.ncbi.nlm.nih.gov/pubmed/28859424
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Subjects and Methods 
	Study Design and Population 
	Outcome Analysis Based on Mandarin Multidimensional Health Literacy Questionnaire (MMHLQ) 
	Statistical Analyses 

	Results 
	Discussion 
	Conclusions 
	References

