
INTRODUCTION

As part of each person’s non-negotiable civil and politi-

cal rights, Personal Assistance Services (PAS) are social 
services that support individuals with disabilities through 
providing assistance to help them cope with daily activi-
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Objective  To evaluate the utility of using the Personal Assistance Services classification system (PAS-CS) that 
examines individuals with disabilities for services and government funding. To this end, this study also tests for 
significant differences in PAS-CS scores across disability grades and disability types.
Methods  A retrospective analysis was conducted using the 2014 National Survey on People with Disabilities 
(NSPD) data set. We selected patients with three types of disabilities (physical disabilities, brain lesions, and visual 
impairments). We compared the average PAS-CS scores of patients with different disability types and grades using 
general linear models with multiple comparisons. 
Results  A total of 4,810  patients were included in the analysis. Patients with brain lesions had the highest average 
PAS-CS scores in activities of daily living (ADL) and instrumental activities of daily living (IADL) domains. Patients 
with visual impairments had the highest average scores in ‘Disease-specific disability’ and ‘Social-environment’ 
domains. For patients with physical disabilities and visual impairments, no PAS-CS domains were significantly 
different between patients with disability grade III and those with disability grade IV (p>0.05).
Conclusion  The PAS-CS scores of disability grades were not equivalent among individuals with different disability 
types. The Korean Ministry of Health and Welfare currently only considers certain disability grades for PAS pre-
eligibility, as a result disregarding the characteristics of different disability types. Thus, the current PAS-CS requires 
modifications.
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ties and demands, and ultimately enhancing their par-
ticipation in society [1-4]. These services are designed to 
meet each individual’s specific needs, so that he/she may 
complete the specific day-to-day tasks that are necessary 
for them [2,5].

PAS can vary in the forms they take, such as providing 
guidance, hands-on assistance, and emotional support 
[2,5]. As PAS can potentially enable individuals with dis-
abilities to live more independent lives, maintain their 
careers, and participate in their communities, a lack of 
support or inappropriate support prescription can de-
crease patients’ quality of life, worsen their health and 
disabilities, lead to institutionalization, and even cause 
death [1,5-8].

Since 2011, the Korean Ministry of Health and Welfare 
has provided nationwide PAS to individuals with severe 
disabilities in order to help them maintain independence 
[4,9]. Each individual’s need for PAS varies depending 
on their levels of disability and social function, which 
means that each individual requires different allocations 
of financial support in order to pay for his/her respective 
services. Primarily, the Personal Assistance Services clas-
sification system (PAS-CS) is used to determine what PAS 
level an individual requires. 

The purpose of PAS is to improve social participation 
of patients with severe conditions [9]. The current PAS-
CS was created based on two pilot projects, conducted 
in 2008 and 2010 [4]. On the first pilot test, multiple in-
struments used by locally funded PAS and long-term 
care services were tested [4]. The discrepancies among 
instruments raised issues in interpreting and comparing 
patients’ PAS needs [4]. Thus, the second pilot project 
developed and tested a single integrated PAS-CS form. 
However, this form was criticized for being analogous to 
the long-term care assessment instrument, which focus-
es on supporting elderly individual’s daily activities and 
alleviating caregiver burdens in their households [4,10]. 
In 2011, PAS-CS was revised by focusing on activities of 
daily living (ADL) and instrumental activities of daily liv-
ing (IADL) as central concepts, since ADL and IADL have 
been effectively used to evaluate PAS needs to enhance 
patients’ social participation in the United States, Japan, 
Germany, and Sweden [4].

The PAS-CS includes four major domains: ADL (total 
score of 260), IADL (total score of 125), Disease-specific 
disability (total score of 60), and Social-environment 

(total score of 25). Summed scores (up to 470) are used 
to determine PAS levels, with higher scores indicating 
greater needs for PAS. Registered evaluators visit the ap-
plicant’s homes and assess his/her conditions using the 
PAS-CS form and personal interviews.

Based on the given scores, the Korean Ministry of 
Health and Welfare determines the level of PAS for that 
particular individual. PAS-CS categorizes individuals 
into four levels: level 1 (380–470), level 2 (320–379), level 
3 (260–319), and level 4 (220–259). For individuals with 
PAS-CS scores below 220, no PAS are provided, with the 
exception of patients with special needs, such as those 
who are pregnant, without caregivers, or attending school 
[9]. The amount of monthly financial support for the four 
PAS levels are as follows: KRW 1,091,000 for level 1; KRW 
869,000 for level 2; KRW 657,000 won for level 3; and KRW 
435,000 for level 4. Additional support can be provided 
for individuals with special needs such as those listed 
above.

It is still questionable whether the current PAS-CS is the 
most useful and beneficial tool for assessing the needs of 
people with disabilities. The eligibility criteria include: 
(1) being registered in the government system as an indi-
vidual with a disability, (2) age from 6 to 65 years old, and 
(3) holding a disability grade of I, II, or III. This means 
that regardless of their needs, individuals with disability 
grades IV through VI cannot even apply for PAS. Dis-
ability grades are primarily determined by a patient’s 
medical condition(s), which may not fully reflect his/her 
needs for PAS. It has yet to be confirmed that individuals 
with disability grade III have statistically greater PAS-CS 
scores than those with disability grade IV. While this topic 
requires further investigation, if no statistical differences 
exist between disability grades III and IV, PAS-CS’s pre-
requisite criteria for PAS must be modified. Unlike in Ko-
rea, Japan allows individuals of all disability grades to ap-
ply for PAS, and applicants are assessed using 106 items 
before being provided the services deemed necessary [4]. 

In 2015, three disability types—physical disabilities, 
brain lesions, and visual impairments—accounted for 
71.8% of 2,490,406 individuals registered with a disability 
in Korea [11]. These three disability types encompass a 
wide range of physical functions and account for the ma-
jority of individuals with disabilities; thus, they are ideal 
types for investigating PAS needs for different disability 
types and grades. 
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The purpose of this paper is to (1) compare each PAS-
CS domain (ADL, IADL, Disease-specific disability, and 
Social-environment) of different disability types and 
grades, and (2) to investigate whether or not there is a 
significant difference in PAS-CS scores between patients 
with disability grades III and IV.

MATERIALS AND METHODS

Data collection
Data was retrieved from the 2014 National Survey on 

People with Disabilities (NSPD), which examines the dis-
ability status of the Korean population (Korean Institute 
for Health and Social Affairs, 2014 [12]. Trained surveyors 
visited 200 survey participants per approximately 45,000 
households in order to collect this data set. The data in-
cludes information on: basic demographics, economic 
status, health, and use of health care resources. This 
analysis used PAS-CS responses for patients with three 
disability types (physical disabilities, brain lesions, and/
or visual impairments). This study was exempted by the 
Institutional Review Board of  University of Texas Medical 
Branch at Galveston (No. 18-0241).

Personal Assistance Services classification system 
Different numbers of items are included in four do-

mains of PAS-CS: ADL has 7 items, IADL has 8 items, 
Disease-specific disability has 5 items, and Social-envi-
ronment has 4 items. The scores given to each item are 
different: for example, total dependency in dressing has 
a score of 40, whereas total dependency in bathing has a 
score of 30. We totaled the PAS scores of all four domains 
following the current PAS-CS scoring system. Detailed 
information on the items and their scores is provided in 
Table 1.

Statistical analysis
This paper used two statistical procedures: descriptive 

statistics and inferential statistics. For descriptive statis-
tics, we calculated average scores for the disability types 
and grades, which were summarized into overall scores 
as well as the scores for each PAS-CS domain. Then, us-
ing multiple comparisons via general linear models, we 
tested statistical inferences in PAS-CS scores among dif-
ferent disability grades for different disability types (dis-
ability grade III vs. disability grades IV, see Equation 1). 

We also tested assumptions for general linear models, 
such as normality and homoscedasticity of errors. 

 PAS scoresi=0+1braini+2visuali+3gIIi+4gIIIi+5gIVi

+6gVi+7gVIi+8braini*gIIi+9visuali*gIIi+10braini*gIIIi

+11visuali*gIIIi +12braini*gIVi+13visuali*gIVi+14braini*
gVi+15visuali*gVi+16braini*gVIi+17visuali*gVIi

where =coefficients, brain=brain lesions, visual=visual 
impairments, g=disability grades.

For inferential statistics, we randomly selected 300 in-
dividuals for each grade (n=1,800 for 6 disability grades) 
in order to prevent disproportionate results between the 
disability grades. Statistical programs R, RStudio version 
1.0.136 (R Core Team, Cary, Vienna, Austria), and vari-
ous packages (lavaan, dplyr, MuMIn multicomp, AER, 
moments, gvlma, and MASS) were used for all computa-
tional processes [13-21].

RESULTS

Demographic information
Among 6,401 patients selected for analyses, 4,810 

(75.1%) patients had one of the three selected disability 
types: 3,475 (72.2%) had physical disabilities, 687 (14.3%) 
had brain lesions, and 648 (13.5%) had visual impair-
ments. Of the 4,810 patients, 2,659 (55.3%) were male and 
2,151 (44.7%) were female. The mean age in this sample 
was 62.6±14.2 years. More than half of patients (54.4%) 
were patients with disability grades V and VI. More in-
formation regarding our sample sizes for each disability 
group and grade is provided in Table 2. 

Descriptive statistics
The average scores for all three disability types and 6 

disability grades are provided in Table 3. 

Overall PAS-CS scores
Out of a total PAS-CS score of 470, on average, patients 

with brain lesions grade I had the highest overall PAS-CS 
scores (320.9), followed by patients with visual impair-
ments grade I (232.5) and physical disabilities grade I 
(220.5) in order. The average scores indicate that patients 
with brain lesions grade I are eligible for PAS-CS level 2 
while patients with physical disabilities and visual im-
pairments grade I are eligible for PAS-CS level 4. Beyond 

(1)
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these groups with grade I disabilities, no other groups 
were eligible for any levels of PAS-CS on average.

ADL PAS-CS scores
Out of a total score of 260, patients with brain lesions 

Table 1. PAS-CS items

Domain Item
Levels of dependencya) 

(Scores)
Comment

ADL Dressing 0 10 20 40 Max score=260 
Sum scores of all 7 items

Bathing 0 10 20 30

Eating 0 30 60 90

Positioning in bed 0 10 15 20

Transferring 0 10 15 20

Walking 0 10 20 30

Toileting 0 10 20 30

IADL Using telephone 0 5 10 15 Max score=125 
Sum scores of all 8 items

Purchasing* 0 10 15

Preparing a meal 0 10 20 30

Managing household chores 0 5 10 15

Doing laundry 0 5 10 15

Taking medication* 0 10 15

Managing financials* 0 5 10

Taking public transportation 0 3 5 10

Diseaseb) Using wheelchair* 0 15 30 Max score=60
Apply only one item’s score

Auditory ability 0 20 40 60

Visual ability 0 20 40 60

Cognitions* 0 30 60

Mental conditions* 0 30 60

Social-environment Social participation* 0 5 10 Max score=25
Sum scores of all 4 items

Management of emergent situations* 0 3 5

Using assistive device independently* 0 3 5

Independent communication* 0 3 5

PAS-CS, Personal Assistance Services classification system; ADL, activities of daily living; IADL, instrumental activities 
of daily living.
Items with * have only three rating levels.
a)Higher scores indicate higher dependency in performing items.
b)Disease indicates ‘Disease-specific disability’ domain. 

Table 2. Number of participants for each disability type and grade

Disability type
Disability grade

Total
I II III IV V VI

Physical disabilities 89 193 444 721 1035 993 3475

Brain lesions 124 137 190 92 76 68 687

Visual impairments 106 29 38 28 60 387 648
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grade I had the highest ADL PAS-CS scores (174.1), fol-
lowed by patients with physical disabilities grade I (110.1) 
and patients with brain lesions grade II (105.8) in order. 
Notably, patients with brain lesions grade II received 
higher scores (by 25.8) than patients with visual impair-
ments grade I.

IADL PAS-CS scores
Out of a total score of 125, patients with brain lesions 

grade I had the highest IADL PAS-CS scores (101.4). Pa-
tients with visual impairments grade I had the second-
highest (81.0) scores and patients with brain lesions 
grade II came in third (77.2). It was noted that the average 
IADL scores for patients with brain lesions grade II were 
higher (by 4.3) than for those with physical disabilities 
grade I. 

Disease-specific disability PAS-CS scores
In contrast to the previous results, out of a total score of 

60, patients with visual impairments grade I received the 
highest Disease-specific disability PAS-CS scores (54.8). 
Patients with brain lesions grade I (30.9) and physical 
disabilities grade I (24.9) followed in order. 

Social-environment PAS-CS scores
The scores assigned for this area were relatively smaller 

than those for the other areas (total score of 25). Patients 
with visual impairments grade I had the highest scores 
(16.7). Patients with brain lesions scored the second-
highest (14.4), closely followed by patients with visual 
impairments grade II (14.1). Patients with brain lesions 
grade II scored the fourth-highest (13.0), followed in fifth 
place by patients with physical disabilities grade I (12.6).

Inferential statistics
We used a randomly selected sample of 1,800 patients 

(300 patients for each disability grade) for inferential 
analyses. Assumptions such as normal distribution 
and homoscedasticity of errors were met. General lin-
ear model analyses were used for dependent variables 
(i.e., overall PAS, IADL, ADL, Disease-specific disability, 
Social-environment) with the two independent variables 
(three disability types and six disability grades). The re-
sults indicated that 53% of variance in overall PAS-CS 
scores was explained by the disability types and grades. 
Table 4 shows the summary statistics for the model. We 
focused on examining significant differences between 
disability grade III and IV for each disability type. De-

Table 3. Average PAS-CS scores for disability types and grades

Domain Disability type
Disability grade

I II III IV V VI
Overall Physical disabilities 220.51 98.70 49.48 33.59 24.86 15.40

Brain lesions 320.85 215.66 141.55 107.28 65.00 65.37

Visual impairments 232.45 129.31 119.21 81.61 61.75 43.82

ADL Physical disabilities 110.06 43.39 19.45 11.17 7.39 2.66

Brain lesions 174.07 105.77 63.13 46.96 23.09 26.62

Visual impairments 79.95 38.97 39.21 20.18 8.00 5.01

IADL Physical disabilities 72.87 34.74 16.84 11.60 8.25 4.24

Brain lesions 101.41 77.19 53.79 41.41 27.30 24.93

Visual impairments 81.04 37.93 34.87 22.50 16.25 8.22

Speciala) Physical disabilities 24.94 10.49 4.77 2.74 1.30 0.56

Brain lesions 30.93 19.67 13.74 9.51 5.07 5.15

Visual impairments 54.76 38.28 33.68 28.93 27.33 21.86

Social-environment Physical disabilities 12.64 10.08 8.42 8.09 7.93 7.94

Brain lesions 14.44 13.03 10.89 9.40 9.54 8.68

Visual impairments 16.70 14.14 11.45 10.00 10.17 8.73

PAS-CS, Personal Assistance Services classification system; ADL, activities of daily living; IADL, instrumental activities 
of daily living.
a)Special area indicates ‘Disease-specific disability’ domain.
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tailed results are shown in Table 5. 
For patients with physical disabilities and visual im-

pairments, there was no significant difference between 
disability grade III and grade IV in overall PAS-CS scores 
(p=0.08 and p=0.24, respectively) and ADL PAS-CS do-

main scores (p=0.12 and p=0.20, respectively). There was 
no statistically significant difference between disability 
grade III and IV for all three disability types for the rest of 
the domains, either (see Table 5).

DISCUSSION

Disability grades are used as a pre-requisite to apply for 
PAS. Only individuals with disability grade III and lower 
(lower grade indicates higher disability) are eligible for 
PAS. Based on this, it would be expected that significant 
differences in PAS-CS scores exist between patients with 
disability grades III and IV. There is an underlying as-
sumption that disability grades can separate individuals 
into distinct needs categories. However, our study results 
show that patients with disability grade III are not statisti-
cally different from patients with disability grade IV in the 
majority of PAS-CS domains for all three disability types 
reported in our study. 

PAS needs are not equivalent across disability grades 
for different disability types, which proves that disability 
grades should not be considered as a stand-alone crite-
ria. Our study results suggest that patients with different 
disability types receiving the same disability grade differ 
in all PAS domains (ADL, IADL, Disease-specific disabil-
ity, and Social-environment). For example, in patients 
with brain lesions receiving a grade of III, the ADL, IADL, 
and Disease-specific disability domain and overall score 
were anywhere from two to three times higher than in 
patients with physical disabilities of the same grade. A 
patient with a disability grade of IV or higher may still 
have functional limitations that influence his/her abil-
ity to function independently. Therefore, in addition to 

Table 5. PAS-CS score comparisons 

Physical disabilities Brain lesions Visual impairments

Difference between disability grade III and IV

   Overall 0.08 <0.05* 0.24

   ADL 0.12 <0.05* 0.20

   IADL 0.15 0.08 0.09

   Disability-specific disability 0.44 0.34 0.92

   Social-environment 0.89 0.46 0.83

PAS-CS, Personal Assistance Services classification system; ADL, activities of daily living; IADL, instrumental activities 
of daily living.
*p<0.05, **p<0.01, ***p<0.001.

Table 4. Model results (overall PAS-CS scores)

Coefficient Estimate SE t p-value

0 (Intercept)a) 225.18 9.61 23.43 <0.001***

1 (Brain)b) 99.57 12.65 7.87 <0.01**

2 (Visual)c) 11.79 13.10 0.90 0.37

3 (G2) -125.69 11.83 -10.63 <0.001***

4 (G3) -171.83 11.40 -15.08 <0.001***

5 (G4) -193.95 11.11 -17.46 <0.001***

6 (G5) -201.17 11.01 -18.27 <0.001***

7 (G6) -209.82 11.50 -18.25 <0.001***

8 (Brain*G2) 18.24 16.72 1.09 0.28

9 (Visual*G2) 26.61 22.83 1.17 0.24

10 (Brain*G3) -4.05 17.39 -0.23 0.82

11 (Visual*G3) 77.98 26.45 2.95 <0.01**

12 (Brain*G4) -36.43 19.81 -1.84 0.07

13 (Visual*G4) 17.61 34.41 0.51 0.61

14 (Brain*G5) -37.80 28.15 -1.34 0.18

15 (Visual*G5) 13.87 26.90 0.52 0.61

16 (Brain*G6) -63.25 25.22 -2.51 <0.05*

17 (Visual*G6) 18.32 17.43 1.05 0.29

PAS-CS, Personal Assistance Services classification sys-
tem; SE, standard error; G, disability grade.
a)Intercept (baseline) indicates patients with ‘physical 
disabilities’ with disability grade I, b)brain lesions, c)visual 
impairments.
*p<0.05, **p<0.01, ***p<0.001.
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disability grades, disability types should be taken into 
account when pre-screening patients for PAS-CS applica-
tion eligibility.

After patients with disabilities meet all of the conditions 
required to apply for PAS, they may still not receive suf-
ficient PAS-CS scores to receive compensation. In order 
to receive the minimum level of support of 435,000 KRW/
month (PAS level 4), patients are required to obtain a 
score of 220 PAS-CS or more. This minimum required 
PAS-CS score might prevent patients with disabilities 
from receiving needed PAS benefits. Our results show that 
PAS-CS average scores of patients with disability grade 
III were 49.5, 141.6, and 119.2 for patients with physical 
disabilities, brain lesions, and visual impairments, re-
spectively. These scores are far below the required scores 
for compensation. On average, only patients with dis-
ability grade I were considered to be eligible for PAS. This 
suggests that the required PAS-CS scores might be too 
high for widespread compensation of PAS. For instance, 
according to reports released by Seoul Metropolitan Gov-
ernment, among 391,027 registered individuals with dis-
abilities in Seoul, only 15,135 individuals received PAS in 
2016 [22,23]. This indicates that required PAS-CS scores 
may need to be modified if we want to ensure that all in-
dividuals with disabilities in need of assistance receive 
this important benefit.

It is notable that the scores of the Disease-specific dis-
ability domain demonstrated different patterns than 
those of the ADL and IADL domains. The Disease-spe-
cific disability domain only considers five impairments: 
mobility restrictions requiring wheelchair use, dimin-
ished auditory, vision, cognitive, and mental function. 
Thus, other disabling impairments that are not included 
in this list may be considered disadvantaged [4]. Our re-
sults align with this notion: for instance, while individu-
als in the visual impairment grade III received an average 
score of 33.7, individuals in the physical disabilities and 
visual impairments grade III obtained average scores of 
only 4.8 and 13.7, respectively, for the Disease-specific 
disability domain. Since this score determines the level of 
financial support, our data shows that the current system 
favors specific impairments while not considering other 
individuals that may be in need of additional support. 
This requires further investigation at the individual level 
and may require policy changes.

Our results also indicate potential problems with the 

Social-environment domain. While the hierarchy is 
largely maintained in disability grades across disability 
types for this domain, the magnitudes of the differences 
are much smaller than those observed in other domains. 
For example, the average score difference (across dis-
ability type) between disability grades I and VI for the 
Social-environment domain was 6.14 points compared to 
a difference in the ADL domain of 109.93. Therefore, the 
contribution of this domain to the overall score is ques-
tionable. 

Byun et al. [4] have questioned the ability of the PAS-
CS to fully consider the interactions between individuals 
with disabilities and the environment. The only items 
considered in this domain address patient’s participation 
in social events as well as their independent manage-
ment of emergency situations, use of assistive devices, 
and communication. Other well-known issues related to 
person-environment interactions, such as transportation 
barriers, employment, or education, are not addressed 
in this domain. Van der Ploeg et al. [24] and Stancil [25] 
interpreted individual functioning as a person’s dynamic 
interactions or relationships that consistently adapt with 
personal and environmental factors. For example, a per-
son that is wheelchair dependent may be physically able 
to drive the chair but may be severely restricted in main-
taining employment due to a lack of proper transporta-
tion or not having an accessible work environment. The 
Social-environment domain lacks the depth necessary to 
measure the complex dynamic nature of the interaction 
of a person with disability and their environment. The 
US Institute of Medicine (IOM) recognizes the role of the 
environment as a mat or a cushion that can compensate 
for a person’s disabilities [26]. The amount of support a 
person needs is a function of the level of disability and 
the strength/resilience of the physical and social environ-
ment. This domain does not fully address this relation-
ship, potentially leading to misclassification of individu-
als and consequent misallocation of resources. 

In summary, using the PAS-CS and disability grades as 
screening criteria for PAS is problematic. Since the PAS-
CS greatly influences an individual’s life by determining 
whether or not he/she is eligible for services, careful revi-
sion of evaluation items and content is required. 
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