
INTRODUCTION

Knowledge of the relationship between pain and cata-
strophic health expenditure (CHE) appears to be sparse 
so far. The impact of health status on the household econ-
omy has long been an essential issue in the health and 
social sectors. In Korea, universal and inclusive medical 
care has been emphasized for proper health for all people 
and all regions. To this end, health policies are being de-
veloped to ensure adequate health. When, where, and to 
whom to allocate limited healthcare resources is essential 

for healthcare efficiency. Therefore, more study is needed 
on the potential for impoverishing people with health 
problems, especially pain. Exploration of health and 
CHE is being attempted to understand the mechanisms 
leading to poverty. Therefore, this study began by asking 
questions about which is the most vulnerable population 
for pain, how much health care is used in cases of pain, 
and whether there is an association between pain and 
CHE even after controlling for various multidimensional 
characteristics of pain.

People with pain used more healthcare [1–3]. Pain 
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Background: The data related to pain and catastrophic health expenditure (CHE) needed to be further explored. 
This study aims to understand the relationship between pain and CHE.
Methods: Using cross-sectional analysis of 4-year data (2015–2018) from the Korea Health Panel, the prevalence 
of CHE and adjusted odds ratio (AOR) by pain type were confirmed.
Results: Among participants (n = 46,597), the prevalence of pain and severe pain were 24.2% and 1.1%, 
respectively. The use of medical services in emergency rooms, hospitalizations, and outpatients increased in the 
order of pain-free, pain, and severe pain (P < 0.001). Prevalence of household CHE was 3.3% vs. 11.1% vs. 25.9%, 
(P < 0.001). The AOR of CHE was 1.5 (95% confidence interval [CI], 1.4–1.7) for pain and 3.1 (95% CI, 2.5–3.9) for 
severe pain. Household capacity to pay per year was lower and lower in the order of pain-free, pain, and severe pain 
($25,094 vs. $17,965 vs. $14,056, P < 0.001). Also, the household out-of-pocket expenditure per year was higher 
and higher in the order of pain-free, pain, and severe pain ($1,649, $1,870, $2,331, P < 0.001).
Conclusions: It can be inferred that pain is one of the mechanisms of poverty. Positivist healthcare policies for the 
prevention and management of pain should be sought.
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causes discomfort to people and brings physical prob-
lems and mental burdens. It affects the healthcare system 
and economic issues and is broadly linked to ineffective 
social production [4]. Chronic pain, which persists for 
more than 3 months or recurs, can become a disease in 
itself or appear secondary to other diseases [5]. The In-
ternational Association for the Study of Pain defines pain 
as an unpleasant sensory and emotional experience as-
sociated with or similar to actual or potential tissue dam-
age [6]. Estimates of pain prevalence vary widely, even 
in studies of the same population. As a result of meta-
analysis, the estimated pain prevalence in 2017 showed a 
wide range from 8.7% to 64.4% [7]. The prevalence of pain 
in adults in the United States was 20.5% [8], in Japan, it 
was 17.5%–40.2% [9,10], and it was 29.8% for Koreans [11]. 
However, when making cross-cultural comparisons, it 
should be noted that definitions and questions are differ-
ent.

In Korea, universal medical coverage is provided 
through the National Health Insurance (NHI) System. 
However, the proportion of households with CHE due to 
high out-of-pocket (OOP) expenditure is relatively higher: 
Korea = 36% vs. OECD average = 19% [12,13]. There is no 
single accepted definition of CHE. Some studies evalu-
ate CHE in relation to budget share [14,15], while others 
evaluate CHE in relation to capacity to pay (household 
expenditure minus food spending) [16]. Nonetheless, 
all measures can often negatively impact other living 
standards when households spend a large portion of 
their budget on healthcare [17]. Loan income was signifi-
cantly higher in households with CHE than households 
without, and all consumption categories except medical 
consumption were low, suggesting that households with 
CHE may have to reduce their consumption of all other 
items [18]. When the cost of illness is high, households 
have adopted unsustainable strategies such as disposing 
of assets. It was a process of struggle to overcome poverty 
for these people [14].

The purpose of this study is to determine an indepen-
dent relationship between pain and CHE. CHE was de-
fined as a case where household OOP expenditure was 
40% or more of household capacity to pay, which is cal-
culated by subtracting food spending from household ex-
penditures [16]. To this end, the major hypothesis of this 
study was that the prevalence of CHE would be higher in 
the presence of pain. In the process of verifying the major 
hypothesis, the sub-hypotheses of this study are as fol-
lows: First, the prevalence of pain would be higher in the 
vulnerable population; second, when there is pain, the 
amount of medical use such as over-the-counter (OTC) 

medicines, emergency room visits, hospitalization, and 
outpatient visits would be high; and third, when there is 
pain, annual household capacity to pay would be low, 
and annual OOP expenditure would be high. The author 
hopes that this study can be used as basic data for the 
need for pain prevention and management, and that 
some evidence of the mechanism of pain and poverty can 
be added.

MATERIALS AND METHODS

1. Design

This is a cross-sectional study to find the relationship 
between pain and CHE using the long format data of the 
Korea Health Panel (KHP, Version 1.7.3) for 4 years from 
2015 to 2018.

2. Data and ethics

The 1st KHP is a government-approved statistical survey 
under the Statistics Act. A consortium of the NHI Cor-
poration and the Korea Institute for Health and Social 
Affairs (KIHASA) has been involved in joint investigation 
since 2008. The 1st KHP used the 2005 registration census 
as an extraction framework to maintain national repre-
sentation. Its purpose is to provide information for medi-
cal use and cost, and to improve medical responsiveness, 
accessibility, and efficiency policy. In 2008, about 8,000 
households and all of their household members were 
surveyed using proportional stratified two-stage cluster 
sampling. To overcome participant dropouts, such as 
death and refusal to be surveyed, an additional 2,500 
households were selected and surveyed in 2012. For the 
additional sample in 2012, the 2010 registration census 
was used as a sampling frame.

This study complied with ethical study guidelines, and 
the data used in this study were officially transferred, 
after the author submitted the study proposal, to the KI-
HASA, a data management institution. The data is not 
personally identifiable and has been approved by the IRB 
(KIHASA No: 2022-017).

3. Survey method of KHP

Surveyors visited households and collected data through 
face-to-face interviews. For the subjects’ memory bias 
on medical use and medical expenditure, standardized 
household health account books were provided to par-
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ticipants, and training was given on how to use them. 
When the survey participants visited hospitals/clinics or 
pharmacies, they promptly recorded the reason for the 
visit and the amount received in the household health 
account book. Therefore, KHP is examining unknown co-
payment and non-insured data from the NHI, and based 
on this, it identifies the OOP expenditure of Koreans.

4. Participants in this study

Pain variable, a representative explanatory variable, was 
not investigated in 2014, and the food cost required to 
calculate capacity to pay has been investigated since 
2013. Therefore, this study extracted 69,476 people from 
the long format panel for 4 years from 2015 to 2018. 
Among them, there were 54,495 participants after exclud-
ing participants under the age of 19 (n = 14,981), and 
52,166 participants after excluding the no response to 
pain variable (n = 2,329). Afterward, for the homogeneity 
of study participants, 46,597 people were finally selected 
after excluding the registered disabled (n = 3,660), those 
on public assistance, and other benefit recipients (n = 
1,909), which are representative vulnerable groups.

5. Study variables

1) Pain

KHP measured quality of life with 5 items: mobility, self-
care, usual activities, pain/discomfort, and anxiety/
depression. This is equivalent to the 3-Level Version of 
the European Quality of Life 5 Dimensions developed 
(EQ-5D-3L) by the EuroQol Group [19]. Among these, 
the question regarding pain was, “How do you feel about 
your pain or discomfort today?” In response, participants 
chose one of three responses: (1) I have no pain or dis-
comfort, (2) I have moderate pain or discomfort, and (3) I 
have extreme pain or discomfort. In this study, 'no pain or 
discomfort' was 'pain-free', 'moderate pain or discomfort' 
was 'pain', and 'severe pain or discomfort' was defined as 
'severe pain'.

2) Household capacity to pay

KHP investigated the monthly household living expenses, 
excluding savings for the past year. The household’s ca-
pacity to pay was defined as a household's non-subsis-
tence spending or the non-subsistence effective income 
of the household. Household subsistence spending is the 
minimum requirement to maintain basic life. This was 

calculated in the following two ways. First, when subsis-
tence spending was smaller than spending for household 
food, calculated by subtracting subsistence spending 
from total household expenditure. Second, it was defined 
as total household expenditure minus food expenditure 
when food expenditure was less than subsistence spend-
ing [16]. In this study, food expenditure was calculated 
after excluding eating-out expenditure and all amounts 
were recalculated per year. A poverty line is used in the 
analysis as subsistence spending. This poverty line is 
defined as the food expenditure of the household whose 
food expenditure share of total household expenditure is 
at the 45th–55th percentile in the country. Also, consid-
ering the economic scale of households, the household 
equivalence scale is used rather than the actual house-
hold size [16]. In this study, the household's capacity to 
pay was calculated by calculating the poverty line in the 
same way suggested.

ctph = exph – seh     if seh <= foodh

ctph = exph – foodh     if seh > foodh

se = pl*eqsizeh

pl = [(Σ  Wh * eqfoodh)/Wh] where food45 < foodexph < food55
eqfoodh = foodexph/eqsizeh

foodexph = foodh/exph

eqsizeh = hhsizeh
0.56

h = household, eq = equivalent
ctph = household capacity to pay
se = subsistence expenditure, pl = poverty line
Wh = total household expenditure, foodexp = food expenditure
exp = expenditure, hhsize = household size

3) Household OOP expenditure

Household OOP expenditure was defined as the medical 
expenses paid by a household when receiving medical 
services as defined by the World Health Organization [16]. 
In this study, the household OOP expenditure is the cost 
each household paid for an emergency, outpatient treat-
ment, hospitalization, and pharmaceutical expenditure 
due to services. It is the sum of copayments with NHI and 
uncovered medical expenditure. Indirect medical expen-
ditures are excluded from OOP expenditures.

4) Indirect healthcare expenditure

In this study, indirect health expenditure was analyzed, 
such as transportation costs for medical use, purchase 
of non-prescription drugs such as oriental medicine or 
medical equipment, and long-term care service cost. 
These costs are not included in household OOP expendi-
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tures.

5) Household CHE

Household CHE was defined as a case where household 
OOP expenditure was equal to or greater than 40% of the 
household capacity to pay. When households spend a 
large portion of their capacity to pay on OOP expendi-
ture, they may reduce the purchase of other goods and 
services [17]. Therefore, household capacity to pay is de-
fined as the economic power of a household to purchase 
a particular good or service, excluding expenditures such 
as essential food for subsistence [20]. Often the choice of 
this threshold is arbitrary, but two commonly used stan-
dards are 10% of total income or 40% of household capac-
ity to pay [21]. In this study, the prevalence of CHE in the 
households of participants who were pain-free, had pain, 
and had severe pain was compared.

Catah = 1      if OOPh/ctph ≥ 0.4
Catah = 0      if OOPh/ctph < 0.4

Catah = Household catastrophic health expenditure

6) Covariates

In order to understand the influence of pain on CHE, 
multidimensional characteristic variables of pain were 
input as covariates. The variables used as covariates were 
age, gender, survey year, number of household members, 
family type, and educational background to determine 
sociodemographic characteristics.

Economic characteristic variables included economic 
activity, private health insurance benefits, and household 
income quintile. Household income depends on the 
number of people in the household. Therefore, the KHP 
divides the number of household members by the square 
root to find the equivalent household size and then clas-
sifies household income into grades 1 to 5 [22].

Health-related variables were the number of comor-
bidities, OTC medications taken for more than 3 months, 
and medical use variables: emergency room use, hospi-
talization experience, and outpatient visits.

6. Data analysis

To identify the multidimensional characteristics of pain, 
the sociodemographic characteristics, economic charac-
teristics, comorbidities, and medical use characteristics 
of the participants were identified through descriptive 
statistics, chi-square test, ANOVA, and ANCOVA.

In this study, household capacity to pay was house-
hold expenditure minus food spending. According to the 
method proposed [16], when household OOP expendi-
ture is 40% or more of household capacity to pay, the def-
inition of household CHE is met. The prevalence of CHE 
by pain type was identified through cross-tabulation.

The relationship between pain and household OOP 
expenditure and pain and indirect medical expenditure, 
such as transportation costs for healthcare use, purchase 
of oriental medicine or medical equipment, and long-
term care service cost, was confirmed after all possible 
variables related to pain were input as covariates.

The influence of pain and severe pain on CHE preva-
lence was identified through an adjusted odds ratio 
(AOR). Considered multicollinearity among independent 
variables, namely gender, age, family type, college en-
trance, household income quintile, and comorbidities, 
were input into the model and controlled. In addition, by 
stratifying the participants by gender, the AOR of house-
hold CHE for pain and severe pain was examined.

All analyses were performed using SAS 9.4 (SAS Insti-
tute) after excluding missing values for each variable. It 
was a two-sided statistical test, and it was considered sta-
tistically significant when the P value was less than 0.05. 
The KRW was changed to the USD based on the exchange 
rate on July 1, 2015 (1 USD = 1,115.50 KRW).

RESULTS

1. Prevalence of pain by sociodemographic 

characteristics

Among the study participants (n = 46,597), prevalence of 
pain was 24.2%, and prevalence of severe pain was 1.1%. 
The ages of pain and severe pain participants were 63.1 
years and 69.8 years, respectively, which were higher 
than those of pain-free participants (47.9 years) (P < 
0.001). The average number of household members was 
3.3 persons among pain-free participant, compared to 2.7 
persons and 2.4 persons in the pain and severe pain par-
ticipants, respectively (P < 0.001). The prevalence of pain 
and severe pain in single-person household participants 
was 46.0% and 2.9%, respectively, which was higher than 
the prevalence of pain and severe pain in all participants, 
which were 24.2% and 1.1%, respectively (P < 0.001). In 
the 1st household income quintile, the prevalence of pain 
and severe pain were 49.9% and 4.2%, respectively. In 
the 5th quintile of the highest household income level, 
the prevalence of pain and severe pain were 15.3% and 
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0.4%, respectively, lower than the prevalence of all par-
ticipants (P < 0.001). Other demographic characteristics 
variables included survey year (P = 0.049), age group (P < 
0.001), college entrance or higher academic background 
(P < 0.001), economic activity (P < 0.001), and receiving 
private health insurance (P < 0.001) showed significant 

differences by the pain characteristics of the participants 
(Table 1).

2. Amount of medical use by pain type

The amount of medical use increased with the level of 

Table 1. Prevalence of pain-free, pain, and severe pain by sociodemographic characteristics

Characteristics Pain-free Pain Severe pain X2 or F P value

Total participants 34,803 (74.7) 11,268 (24.2) 526 (1.1)
Age (yr) 47.9 ± 0.09 63.1 ± 0.15 69.8 ± 0.69 4,283.2 < 0.001
Gender 694.69 < 0.001
      Men 16,845 (80.5) 3,936 (18.8) 141 (0.7)
      Women 17,958 (69.9) 7,332 (28.6) 385 (1.5)
Survey year 12.65 0.049
      2015 8,991 (75.0) 2,848 (23.7) 156 (1.3)
      2016 8,660 (75.1) 2,756 (23.9) 122 (1.1)
      2017 8,650 (74.9) 2,769 (24.0) 132 (1.1)
      2018 8,502 (73.9) 2,895 (25.2) 116 (1.0)
Age quartile group 7,212.85 < 0.001
      Q1 ≤ 38 10,300 (92.5) 813 (7.3) 22 (0.2)
      Q2 ≤ 50 9,762 (86.3) 1,525 (13.5) 29 (0.3)
      Q3 ≤ 64 8,812 (73.9) 3,028 (25.4) 90 (0.8)
      Q4 > 65 5,929 (48.5) 5,902 (48.3) 385 (3.2)
Household members 3.3 ± 0.01 2.7 ± 0.01 2.4 ± 0.05 1,261.64 < 0.001
Family formationa 1,394.72 < 0.001
      Single 1,983 (51.1) 1,786 (46.0) 114 (2.9)
      Nuclear 29,832 (77.6) 8,271 (21.5) 343 (0.9)
      Extended 2,988 (70.0) 1,211 (28.4) 69 (1.6)
College entrance 3,174.65 < 0.001
      No 18,020 (65.3) 9,109 (33.0) 469 (1.7)
      Yes or more 16,783 (88.3) 2,159 (11.4) 57 (0.3)
Economic activity 836.66 < 0.001
      Yes 23,091 (78.9) 6,027 (20.6) 162 (0.6)
      No 11,712 (67.6) 5,241 (30.3) 364 (2.1)
Quintile of household incomeb 3,660.12 < 0.001
      1st (Lowest) 2,332 (45.9) 2,539 (49.9) 213 (4.2)
      2 5,281 (65.6) 2,657 (33.0) 113 (1.4)
      3 7,912 (77.4) 2,225 (21.8) 89 (0.9)
      4 9,294 (81.5) 2,038 (17.9) 66 (0.6)
      5th (The best) 9,984 (84.3) 1,809 (15.3) 45 (0.4)
Received private insurancec 44.45 < 0.001
      Yes 2,471 (70.0) 1,007 (28.5) 51 (1.5)
      No 32,332 (75.1) 10,261 (23.8) 475 (1.1)
Values are presented as number (prevalence) or mean ± standard error.
aA type in which one person forms a household; a nuclear family: a couple or parents and children; an extended family; a form of living with other family 
members/other than the nuclear family. bHousehold income quintile was the equivalized household size by the square root of the household members. 
cRefers to the case of receiving insurance benefits after subscribing to private insurance.
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pain: OTC drug use for more than 3 months for those who 
were pain free, had pain, and had severe pain was 9.4%, 
16.2%, and 20.3%, respectively; emergency room use was 
7.2%, 11.7%, and 19.4%, respectively; hospitalization was 
9.9%, 20.7%, and 40.1%, respectively; and outpatient visits 
were 85.0%, 96.7%, and 98.7%, respectively (Table 2).

3. Household capacity to pay, OOP expenditure, 

and prevalence of household CHE

Pain-free participants had a household capacity to pay 
approximately $25,736 per year, whereas pain and severe 
pain participants had household capacity to pay $18,345 
and $14,269, respectively (P < 0.001). Household OOP 
expenditure was about $1,649 for pain-free participants, 
while for participants with pain and severe pain were 
$1,870 and $2,331, respectively (P = 0.001). When house-
hold CHE was defined as household OOP expenditure 
exceeding household capacity to pay by 40% or more, it 
was found in 3.3% in pain-free participants, whereas it 
was higher at 11.1% and 25.9% in pain and severe pain 
participants (P < 0.001). In addition, the difference in the 
component of indirect healthcare expenditures was con-
firmed. For instance, transportation costs for healthcare 
use for those who were pain-free, had pain, and had se-
vere pain were $38, $40, and $113, respectively (P = 0.001). 
In the same way, the purchase of oriental medicine and 
medical equipment was $178, $201, and $221, respective-
ly (P < 0.001). Long-term care service cost was $52, $84, 
and $286, respectively (P < 0.001). In other words, when 
there was pain and when the intensity of pain increased, 
indirect healthcare expenditures were found to be higher, 
suggesting that pain is a factor affecting household fi-
nances (Table 3).

4. Relationship between pain and severe pain and 

household CHE

In all participants with household CHP (n = 2,546), the 
AOR of household CHE was 1.5 (95% confidence interval 
[CI], 1.4–1.7) for pain, and 3.1 (95% CI, 2.5–3.9) for severe 
pain, respectively. In men, AOR was 1.6 (95% CI, 1.4–1.9) 
and AOR 2.6 (95% CI, 1.5–4.0), respectively. In women, 
AOR was 1.5 (95% CI, 1.3–1.7) and AOR 2.9 (95% CI, 2.3–
3.8), respectively. Even after controlling for all possible 
confounding variables, this study found that pain and 
severe pain were associated with CHE (Table 4).

DISCUSSION

The mechanism of household poverty is not simple, but 
it will be affected by two axes: income and expenditure. 
On the other hand, the health level of an individual has 
an effect on household finances. When it has a serious 
impact, this is defined as CHE. When integrating the 
study results so far, there is no perfect method to deter-
mine the CHE of a household [20]. Household CHE was 
defined as when, after dividing household solvency, as 
the denominator, by household OOP expenditure, as the 
numerator, the result expenses exceed 40% [16]. As far as 
the author knows, there are not many positivist studies 
on how pain affects household finances, and, that impact 
being assumed, how much it affects income or expenses, 
and what portion of the population experiences CHE as a 
result of pain. Therefore, this study attempted to explore 
the major hypothesis that CHE would be high when pain 
is present in participants. Its purpose was to identify 
medical expenses that are fatal to household finances in 
those with pain and severe pain.

The major hypothesis of this study, that the prevalence 

Table 2. Pain type and medical utilization rate: over-the-counter drugs, emergency room, hospitalization, and outpatient use

Characteristics Pain-free Pain Severe pain F or X2 P value

Total participants 34,803 (100.0) 11,268 (100.0) 526 (100.0)
Number of comorbiditiesa 1.3 ± 0.01 3.2 ± 0.01 4.4 ± 0.08 –79.36 < 0.001
Taking OTC drugsb 3,282 (9.4) 1,830 (16.2) 107 (20.3) 441.67 < 0.001
Emergency room use 2,493 (7.2) 1,322 (11.7) 102 (19.4) 314.19 < 0.001
Hospitalization 3,430 (9.9) 2,336 (20.7) 211 (40.1) 1,254.69 < 0.001
Outpatient visit 29,591 (85.0) 10,899 (96.7) 519 (98.7) 1,161.53 < 0.001
Values are presented as number (%) or mean ± standard error.
OTC: over-the-counter.
aAge, gender, survey year, number of household members, family type, college admission, economic activity, household income quintile, and received 
private health insurance were input as covariates for ANCOVA. bIt refers to the use of OTC drugs for more than 3 months per year.
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of CHE would be higher in the presence of pain, was sup-
ported. In this study, the prevalence of CHE was 3.3% in 
pain-free participants, whereas it increased to 11.1% and 
25.9% in pain and severe pain participants, respectively 
(P < 0.001). In 2012, Korea's CHE was reported to be 3.0% 
[20]. Also, the AOR of CHE was 1.4 (95% CI, 1.3–1.5) for 
pain and 2.0 (95% CI, 1.6–2.6) for severe pain. In a study 
using KHP data from 2011 to 2013, 4.5% of Korean house-
holds experienced CHE [23]. These different rates of CHE 
could be due to rising healthcare costs or changes in 
income levels. Other possible factors include sociodemo-
graphic characteristics, analysis exclusion criteria, and 
threshold criteria for CHE discrimination being different. 
Therefore, it is necessary to find implications between 
groups within each individual study rather than using 
a cross-cultural comparison of CHE. In addition, vari-
ous alternatives to mitigate CHE, such as expansion of 
medical coverage, income preservation, and multilateral 
measures for prevention and health promotion will have 
to be different according to the healthcare system of each 
country.

The second sub-hypothesis of this study, that people 
with pain will use more healthcare, was supported. The 
amount of medical use increased in the order of pain-
free, pain, and severe pain: OTC drug use for more than 
3 months (9.4% vs. 16.2% vs. and 20.3%, P < 0.001), emer-
gency room use (7.2% vs. 11.7% vs. 19.4%, P < 0.001), hos-
pitalization (9.9% vs. 20.7% vs. 40.1%, P < 0.001). One way 
to reduce the household burden due to medical use is to 
reduce the household's OOP expenditure [1–3,24]. The 
medical coverage rate from NHI has steadily improved. 
However, public funds account for 60.8% of Korea’s cur-
rent medical expenditures, which is significantly lower 
than the average of OECD member countries (74.0%) [25]. 
In addition, the prevalence of households experiencing 
CHE is higher in Korea [12,13]. Nevertheless, the NHI is 
struggling with financial shortages, and therefore, the 
NHI is operated sustainably through strict price controls 
by medical providers. On the other hand, private insur-
ance is expanding as a niche market for consumers who 
want high-quality healthcare services and high medical 
coverage rates. As such, the rise in NHI coverage has now 
become a health issue that requires to consider the finan-
cial status of NHI with private insurance.

The third sub-hypothesis of this study, household OOP 
expenditure would be higher and household capacity to 
pay would be lower in participants with pain, was also 
supported. Pain-free participants had a household ca-
pacity to pay of approximately $25,736 per year, whereas 
participants with pain and severe pain had capacities Ta
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of $18,345 and $14,269, respectively (P < 0.001). House-
hold OOP expenditure increased in the order of pain-
free, pain, and severe pain ($1,649 vs. $1,870 vs. $2,331, 
P = 0.001). Unnecessary expenditure was a risk factor 
for chronic pain management [3]. Primary care appoint-
ments for chronic pain in the UK cost around £69 million, 
and prescription pain medications cost £5 million per 
year [26]. All indirect medical costs: transportation, costs, 
purchase of oriental medicine or medical equipment, 
and long-term care service cost analyzed in this study 
increased in the order of pain-free, pain, and severe pain. 
Therefore, it was implied that when there is pain, the 
household's CHE are higher and the household's ability 
to pay is lower, so there is a possibility of falling into pov-
erty.

Meanwhile, income, one of the pillars of household fi-
nancial stability, should also be reviewed. In recent years, 
household income inequality has become more promi-
nent, and during the COVID-19 pandemic, financial 
turmoil has been aggravated throughout society [27,28]. 
This means that within limited income resources, an in-
crease in medical expenditure can inevitably have nega-
tive effects, such as lowering other living standards [17]. 
Therefore, it is possible that pain, a continuous increase 
in OOP expenditure, high household CHE, and declin-
ing income will lead to poverty. Participants with pain 
had a lower household capacity to pay and higher OOP 
expenditure. The household’s capacity to pay is defined 
as the non-subsistence effective income of the household 
[16]. Therefore, it can be inferred that the effect of pain on 
household finances affects both income and expenditure. 
Due to the circular relationship between poverty and 
health levels, the quality of life of individuals who suffer 
will become increasingly impoverished. In addition, as 
time goes by, the burden on the national health budget 
will inevitably increase.

As a result of a preceding meta-analysis, the estimate of 

pain prevalence in 2017 showed a wide range from 8.7% 
to 64.4% [7], including 20.5% of adults in the United States 
[8], and 17.5% of adults in Japan [9,10]. Therefore, it was 
suggested that it is difficult to compare the prevalence 
of chronic pain cross-sectionally with different data sets. 
This is because the results will differ depending on the 
age, investigation method, and definition of pain. How-
ever, in the analysis of the stratified data in each study, it 
is possible to identify in the study results that the trend 
is consistent. Factors highly associated with pain include 
older age, lower educational attainment, and lower 
household income. Therefore, the first sub-hypothesis of 
this study, that the prevalence of pain was higher in vul-
nerable people, was supported.

Among various measures to reduce the household bur-
den due to medical use, the transition from unhealthy 
to healthy is probably the most classic yet innovative 
alternative. What is crucially important is to maintain 
and promote the health of each individual, and measures 
such as early detection, management, and rehabilitation 
will be needed. In the process of preparing these strategic 
alternatives, empirical evidence is important. For exam-
ple, the number of comorbidities (1.3 vs. 3.2 vs. and 4.4, 
P < 0.001) increased in the order of pain-free, pain, and 
severe pain. From previous studies, inductively, we can 
see that chronic disease management is meaningful for 
pain management. Then, early prevention of pain should 
also be emphasized. Subjects with chronic diseases had 
greater financial difficulties than those without [29]. 
Household members suffering from chronic diseases are 
a major factor influencing economic bankruptcy, and 
subjects suffering from chronic diseases have greater fi-
nancial difficulties than those without [30,31].

The limitations of this study are as follows. First, the 
pain variable in this study asked about today's pain, so 
it cannot be concluded to be chronic pain. Chronic pain 
is pain that lasts longer than 3 months or recurs, and 

Table 4. Impact of pain and severe pain on catastrophic health expenditure by multiple logistic regression model

Characteristics

Presence of household catastrophic health expenditure

Model la (n = 2,491 vs. 44,106) Menb (n = 1,012 vs. 19,909) Womenb (n = 1,533 vs. 25,675)

AOR (95% CI) P value AOR (95% CI) P value AOR (95% CI) P value

Pain-free Ref. Ref. Ref.
Pain 1.5 (1.4–1.7)    0.045 1.6 (1.4–1.9)    0.133 1.5 (1.3–1.7)    0.100
Severe pain 3.1 (2.5–3.9) < 0.001 2.6 (1.5–4.0) < 0.001 2.9 (2.3–3.8) < 0.001

AOR: adjusted odds ratio, CI: confidence interval.
aConsidering multicollinearity among independent variables, gender, age, family type, college entrance, household income quintile, and comorbidities 
were input into the model and controlled. bConsidering multicollinearity among independent variables, age, family type, college entrance, household 
income quintile, and comorbidities were input into the model and controlled.
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can become a disease in itself or appear secondary to 
another disease [5]. Based on this definition, it is pos-
sible that the pain in this study was a mixture of chronic 
and acute symptoms and its own disease. Therefore, it is 
necessary to understand the differences in each data set 
when comparing it with other studies. Second, income 
or capacity to pay is used as the value of the denomina-
tor in household CHE. However, this value varies greatly 
depending on the number of people in the household. In 
fact, in this study, there was a difference in the number of 
household members between those who were pain-free, 
had pain, and had severe pain (3.3 vs. 2.7 vs. 2.4 persons, 
P < 0.001). However, there are different approaches, such 
as use or non-use of the various methods of equivaliz-
ing the number of household members. Therefore, care 
should be taken in interpreting absolute figures when 
comparing studies. Third, although the KHP data is lon-
gitudinal data, this study pooled data from 2015 to 2018 
and conducted a cross-sectional analysis. Therefore, the 
temporal trend of financial indicators related to pain was 
not presented in this study. In future studies, it will be 
necessary to closely understand the income, capacity to 
pay, and trends in medical expenses of people with pain. 
In addition, it is necessary to further study the need for 
pain management through the production of evidence of 
impoverishment due to pain. Also, pain and CHE cannot 
be interpreted as cause and effect.

In conclusion, pain is a health problem strongly associ-
ated with CHE in households. Therefore, it suggests that 
interest in the financial characteristics of pain is neces-
sary for the well-being of individuals in the population 
and in terms of medical experts' understanding of pain. 
In addition, in terms of the efficiency of national medical 
spending, policy development for pain management can 
be proposed, and at that time, it can be expected that this 
study will be able to provide some evidence.
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