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ABSTRACT

Objectives This study investigated the level and
associated factors, focusing on the number of individuals
with chronic conditions, of out-of-pocket healthcare
expenditures (OOPHE).

Design A cross-sectional study was conducted from
January 2021 to June 2021.

Setting Riyadh Province, Saudi Arabia.

Participants A total of 1176 households that used any
healthcare services at least once in the past 3 months.
Outcome measures The O0PHE incurred in the previous
3-month period when a household member is receiving
health services. The effects of predisposing, enabling

and need factors on the level of O0OPHE. The association
between the number of individuals with chronic conditions
in a household and OOPHE along with the O0OPHE
distribution.

Results The average household O0OPHE among all the
surveyed households (n=1176) was SAR1775.30. For
households affected by one chronic condition, 0OPHE was
SAR1806, and for households affected by more than one
chronic condition, 0OPHE was SAR2704. If the head of
the household was older, better educated and employed,
they were more vulnerable to a higher 0OPHE (p<0.0001).
At the household level, the increased number of family
members with chronic conditions, the presence of a
member less than 14 years old, higher socioeconomic
status, coverage from health insurance plans, residence
in an urban area and the presence of a member with

a disability in the household were correlated with a
considerably greater level of 0OPHE (p<0.0001). The result
of quantile regression analysis indicates that an increase
in the number of members with chronic conditions in a
household was significantly associated with greater overall
OOPHE at higher health expenditure quantiles.
Conclusions The burden of 0OPHE on households

with chronic conditions remains heavy, and some
disparities still exist. The number of individuals with
chronic conditions in a household plays a substantial and
prominent role in increasing the risk of incurring 0OPHE.

STRENGTHS AND LIMITATIONS OF THIS STUDY

= The questionnaire included questions on estimated
out-of-pocket healthcare expenditure (OOPHE) in-
curred by the family in the previous 3-month period
to minimise the likelihood of recall bias and assure
the accuracy of the data given.

To ensure reliability and consistency, interviews
were conducted by teams of well-trained interview-
ers who had previously been trained in administer-
ing the research questionnaire.

The present data were based on a cross-sectional
survey with self-reported 00PHE, which may be im-
pacted by recall and reporting bias.

= The research did not examine each chronic condi-

tion’s influence on OOPHE.

INTRODUCTION

After 2010, Saudi Arabia started raising
healthcare spending,' with domestic health-
care spending (percentage of gross domestic
product (GDP)) going up by nearly 78% over
the 7years from 2011 to 2017. The increase
was much higher in Saudi Arabia than those
in neighbouring countries.”* In 2020, the
Saudi government spent SAR167 billion for
health and social affairs, the third-highest
amount after allocations for education and
military spending, 16.5% of the government’s
overall budget.*

Chronic diseases are among the greatest
threats facing all nations. In Saudi Arabia,
findings from the Saudi Health Interview
Study have identified a high prevalence of
chronic diseases among the Saudi popula-
tion.” Chronic diseases kill more than 83100
people per year in the Kingdom and are
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responsible for 78% of all deaths.” In addition to causing
premature mortality, chronic diseases also have a negative
impact on the economic well-being of individuals, house-
holds and the community at large.

The primary healthcare providers in Saudi Arabia are
the public and the private sectors. The public sector
remains the dominant source of healthcare finance. More
than 60% of Saudi Arabia’s health services are provided
by the Ministry of Health (MoH), which operates 13
health directories. Several other government health
sectors serve 17% of their targeted population, often
workers and their families, with healthcare services. They
receive their annual budgets directly from the Ministry of
Finance through their respective ministries and agencies.
However, the private sector provides 23% of all healthcare
services, a number that is steadily increasing.® The new
regulatory reforms have encouraged greater participa-
tion of the private sector. Private sector expats and Saudi
natives (and their families) must have medical insur-
ance. As more public services are privatised and public—
private partnerships are formed, healthcare will shift to
the private sector. Current medical insurance companies
are designing solutions to address future needs for public
sector workers.”

While MoH is working tirelessly to create a trans-
formed revolutionary healthcare system of better quality,
more efficiency and to meet patients’ health needs,” the
enhanced growth of chronic diseases would disrupt the
economic transformation plan that Saudi Vision 2030
has set for the country. As the country’s population ages
and grows, chronic diseases continue to take a huge toll
on healthcare systems and society as they usually require
various treatments and long-term care, burdening
patients, households and the healthcare system with
high economic costs.® The projected expense of chronic
diseases in Saudi Arabia is currently estimated at US$18.6
billion a year or 2.8% of GDP. Of that, the US$5.5 billion
from direct healthcare costs was a fraction of the overall
spending on healthcare services. The hidden additional
costs were more than twice as high at US$13.1 billion.”

Although the Kingdom has provided universal access
to healthcare for the Saudi nationals and expatriates
working in the government sector for many decades since
its establishrnent,7 universal access does not mean that
the danger to living standards posed by medical spending
is eliminated. In Saudi Arabia, out-of-pocket healthcare
expenditure (OOPHE) constitutes a large proportion
of total health expenditure. According to WHO, Saudis’
OOPHESs accounted for 14.4% of total health expendi-
ture in 2018, and this figure is likely an underestimate of
the true OOPHE incurred by those living with chronic
conditions.'” Since patients with chronic diseases are
more likely to encounter higher OOPHEs, the spending
would be substantial if they suffer from many chronic
diseases."’ In addition, some of the country’s public and
semipublic healthcare providers do not always meet the
patients’ demands, which often causes such patients to
seek medical care in the private sector and to pay more.'”

The burden of chronic conditions does not just fall
on and remain with the chronically ill individual. It also
affects the entire household; hence, the entire household
becomes an indirect sufferer. Because chronic diseases
tend to be lengthy and often require continuous moni-
toring, there are frequent, unexpected and additional
OOPHEs. Several studies suggest that non-communicable
diseases (NCDs) impact OOPHE in various nations. For
example, families with patients with NCD in Vietnam
were 3.2 times more likely to face catastrophic health costs
and 2.3 times more likely to face poverty.'* According to
a different study, the poorest patients with cardiovascular
disease (CVD) and their families in China, Tanzania
and India are the most impacted by catastrophic health
spending.'* Another study discovered that households
with NCDs are statistically more likely than non-NCD
households to experience catastrophic costs in low
and middle-income nations.”” Low-income individ-
uals with CVD and stroke had the greatest catastrophic
spending rates in Tanzania, India and China. Patients
with cancer in Iran, Vietham and Nigeria reported the
greatest costs.'” The total household’s OOPHEs would
be even higher with an increased number of members
in the household with chronic conditions. This may lead
to difficulties in healthcare access, adversely impacting
patients’ health. Moreover, high levels of OOPHE have
been shown to influence patients’ behaviour in seeking
medical attention, influence treatment decisions, cause
financial distress for patients, reduce adherence to medi-
cine and cause delayed diagnosis.11 718 previous studies
have shown that households’ socioeconomic status
(SES) and other characteristics influence the levels of
OOPHE_ 111920

The Saudi MoH acknowledges that eliminating or
reducing financial obstacles leads to greater accessi-
bility to healthcare. However, there are limited data
in the literature on the levels of OOPHE among
households with chronic conditions in Saudi Arabia.
Decision-makers and policymakers must be aware of
these conditions’ financial burdens on individuals,
households and society, and understand its determi-
nants. One study focused on the relationships among
income, insurance and OOPHE.?' In response to this
limitation in the literature, we first determined the
extent of OOPHE among households in Riyadh, Saudi
Arabia. Second, we aimed to determine the factors inde-
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pendently associated with OOPHE among households -

with chronic conditions. Finally, we estimated the asso-
ciation between the number of members with chronic
conditions and the OOPHE distribution. This infor-
mation is essential to reveal the extent of this impact
and help the government, healthcare sector and other
policymakers in designing new policies to ease the
burden of the OOPHE among households with chronic
conditions.
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MATERIALS AND METHODS

Study design

A cross-sectional study design was used in Riyadh Prov-
ince from January 2021 to the end of June 2021. The
Province of Riyadh is the second-largest region in area
after the Eastern Province, with 404240 ka, and the
second largest in population after the Region of Mecca,
with 3681927 Saudi households.” It comprises urban
areas (defined as having at least 5000 people) and
roughly a hundred dispersed villages with fewer than
5000 inhabitants. Rural regions in the Riyadh Province
account for 8.5% of Riyadh’s total population.” In 2019,
the national per-capita GDP was SAR86 901. Riyadh was
ranked second in per-capita GDP among the 13 provinces
in Saudi Arabia, with a GDP per capita of SAR121 395.%

Study population and sampling methods

The study population comprised households that
received care during the 3months before the interview.
We included any head of the household aged 18 years
or older whose household had used any healthcare
services at least once in the past 3months. The house-
hold headship was self-identified by household members.
We excluded newly married couples who had been in a
household for less than 3months at the interview and
households with incomplete data for the dependent or
independent variables. Households were excluded if any
of the household members were suffering from seasonal
cases or were hospitalised.

Using reported numbers by the General Authority for
Statistics, which gave the prevalence of chronic conditions
in Saudi Arabia as 15.9%,24 at the 95% level of significance
and a margin of error of 5%, we determined the smallest
sample size possible to be #205.47 households. To attain
a representative sample of the study population living in
Riyadh, we followed the WHO cluster sampling method.*
Using a study design effect of 1.5 (as recommended by
the STEPwise approach to NCD risk factor surveillance
survey guideline),” we recalculated the sample size to be
205.47x1.5=308. Assuming a 10% non-response rate, the
end sample size was determined to be 308x100/90=343
households. We increased the sample size to 1255 house-
holds to better understand the situation.

To select households, the sample size was divided into
60 clusters: 50 from urban areas and 10 from rural areas.
The districts were randomly selected from each cluster,
and households were sampled in proportion to the
area’s population. Only one household per apartment
complex or building was included to ensure the sample
was representative and geographically diverse. A substi-
tute household was used if the home location was remote
or inaccessible from a road or if the household refused to
participate in the interview.

Data collection

Face-to-face interviews with the heads of selected house-
holds were conducted using a standardised questionnaire.
To ensure reliability and consistency, interviews were

conducted during home visits by teams of well-trained
interviewers who had previously been trained in admin-
istering the research questionnaire. Each team consisted
of two men and one woman. Male household heads were
interviewed by male interviewers, while female inter-
viewers interviewed female household heads.

Measures and questionnaire

The questionnaire was built to accomplish the study’s
aims. The Andersen’s behavioural model was used as a
guideline to identify variables that may affect the OOPHE
level.” Although Andersen’s suggested concepts were
used, further literature checks were conducted to confirm
their suitability.

The questionnaire consisted of four sections: informa-
tion on OOPHE, predisposing characteristics, enabling
characteristics and need-based characteristics. Experts
carefully checked the content validity of research mate-
rials to ensure that the structured questionnaire was suit-
able and contained the necessary information. A pilot
research project was conducted to assess the question-
naire’s reliability, and the questionnaire was tested on
30 participants on two occasions, 2weeks apart. All the
questionnaires that had been completed were reviewed
for their internal validity (see online supplemental file 1).

The dependent variable
The primary outcome of this study was OOPHE.
According to the International Classification for Health
Accounts, OOPHE is defined as payments made at the
time of using any healthcare item or service given by any
type of provider, both formal and informal, including
deductibles, copayments and coinsurance, and excluding
prepayments made in the form of insurance and any
compensation received from a third party.*®

The questionnaire included a section for reporting
direct medical OOPHE. We did request estimated
spending on several components of OOPHE to verify the
overall OOPHE incurred by the family in the previous
3-month period when receiving healthcare. We used a
3-month time frame to minimise the likelihood of recall
bias and assure the accuracy of the data given, as it has
been shown that reporting error rises as the time frame
of the recall time extends.” To determine which cate-
gories are important drivers of increased spending, we
specify the following components: medical services,
which include doctor consultations and physiotherapy;
diagnostic tests, such as X-rays, ECG and pathology
testing; hospital admission charges; medicines; and
other expenses. The interviews did not include questions
on inpatient and outpatient admissions. Other expenses
included informal care, hearing aids, therapeutic appli-
ances and equipment. Spending on nutritional supple-
ments and alternative and/or traditional medicine was
also included in OOPHE. All results were divided by
three to report the monthly OOPHE at the household
level.
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Independent variables

To conduct our research, we identified independent
variables of interest and recategorised them into three
groups: predisposing, enabling and need-based char-
acteristics. These variables describe to respondents and
their households’ characteristics.

Predisposing factors include information related to the
household head such as gender, age, marital status (not
married or married) and educational status (illiterate/
read/write, school degree or higher education), and
information related to the household, such as the total
number of family members and the presence of at least
one member less than 14 years old. According to previous
studies, those who live alone are more likely to have
health problems and to spend more money on healthcare
than those who live in a household with others.”* It is
unknown if those living alone in Saudi Arabia experience
an increased burden. Thus, we collected information on
the household living condition (alone or not alone).

Enabling factors include household head employment
status (unemployed or employed), residential area (rural
or urban), health insurance (yes or no) and having a
regular doctor (yes or no). Taking into consideration the
high level of unreliability,” including the reluctance of
individuals to reveal accurate information about their
income,” researchers consider a valid country-specific
SES index as a better economic indicator for the house-
hold than income. Our study measured SES using the
principal component analysis, which uses information
from the households’ asset holdings as a proxy for the SES
of the household.”” For each interview, an SES index was
created using education level, household head employ-
ment status, type of housing, housing tenure, car owner-
ship and ownership of household assets. We classified the
type of housing as a traditional home, a villa, a floor in a
villa, an apartment and other forms of housing. Further-
more, housing tenure was divided into four categories:
house owned, home leased, the home provided and other
forms of tenure. Data on car ownership were divided into
three categories: no car, one car and two or more cars.
We examined asset ownership using eight dichotomous
variables (yes/no): phone available, television available,
personal computer available, internet access, library
available, satellite available, video available and video
games available. The household’s SES index was ranked
into one of five quintiles, with the quintile including the
poorest households labelled as the first quintile and the
quintile containing the wealthiest households labelled as
the fifth quintile.

Need-based characteristics include the household
head’s level of physical activity classified according to
WHO guidelines38 (active (at least 75 min of vigorous
activity or at least 150 min of moderate or vigorous activity
perweek), moderately active (1-74 min of vigorous activity
or 1-149min of moderate or vigorous activity per week)
or inactive (0 min of moderate or vigorous activity per
week)); presence of at least one member with a chronic
condition (yes or no); information on the presence of

at least one person with a disability condition, such as
physical disability, mental disability, blindness, deafness/
muteness or the other types of disability that interfere
with their usual work or lifestyle (yes or no); and presence
of at least one pregnant member (yes or no).

This study included all chronic diseases to reflect the
full effect of diseases on households in Saudi Arabia.
There is no conventional definition of a chronic condi-
tion. However, the broad consensus is that it is charac-
terised as a condition that persists over a lengthy time.
Various sources specify different amounts of time for a
disease to be chronic, from 3months to 1year. Any indi-
vidual using medicines regularly for the last 30 days
was deemed to have a chronic condition in the current
study. Participants in the study were asked whether they
had been diagnosed with any of the following chronic
diseases: cancer, hypertension, dyslipidaemia, diabetes
mellitus, congestive heart failure, kidney disease, thyroid
disease, pneumonia, psychiatric disease, anaemia or
other chronic illnesses. Since our research determined
the impact of the number of members with chronic
illnesses on OOPHE, we did not request specific informa-
tion about the disorders. The surveyed households were
grouped into three categories: households not affected
by a chronic condition (not-CCA households) when there
was no chronically ill member in the household; house-
holds affected by one chronic condition (one-CCA house-
holds) when there was only one chronically ill member
in the household; and households affected by more than
one chronic condition (more-than-one-CCA households)
when there was more than one chronically ill member in
the household.

Statistical analysis

The household’s head and characteristics were investi-
gated for their many aspects during the descriptive anal-
ysis. To describe the OOPHE data, we used mean and SD.
Then, to determine the effects of predisposing, enabling
and need factors on OOPHE levels among CCA house-
holds, we used a generalised linear regression model
(GLM) accounting for the specific characteristics of our
data. GLM can effectively handle non-normality and
heteroscedasticity data. For the final model specification,
standardised specification testing was conducted. Link
functions were selected using Box-Cox tests, and distri-
bution families were selected using modified Park tests.
A modified Park test and a Box-Cox regression indicated
a gamma distribution with a log link function. Multiple
diagnostics were used to assess the fit of the chosen link
and family: the Pregibon link test, the Ramsey Regres-
sion Equation Specification Error Test and the modified
Hosmer-Lemeshow goodness-of-fit test. We concluded
that a log link function is most appropriate in all cases.
The gamma distribution was better than other family
distributions in general. We estimated all models with
the exact specification, so results are comparable across
OOPHE items: total OOPHE, medical services, medicines
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and other expenses. Regression models adjusted for
sociodemographic and other data characteristics.

Quantile multivariate regressions were used to estimate
the associations among the number of members with a
chronic condition and OOPHE level and the OOPHE
distribution at the 10th, 25th, 50th, 75th and 90th percen-
tiles, controlling for study variables. We applied the same
models to estimate the impact on OOPHE’s different
categories, services, medicines and other expenses for
a given number of members with chronic conditions.
Quantile regression is similar to ordinary least squares
regression that does not assume normality and homosce-
dasticity of the underlying distribution. Thus, it is appro-
priate for modelling highly skewed or non-normally
distributed outcomes as it allows for the analysis of the
complete distribution of the outcome variable, providing
avast landscape of different factors that can affect disease
costs. The coefficients at lower percentiles represent the
relationship of the number of members with chronic
conditions with OOPHE in those individuals with low
OOPHEs, while upper percentiles reveal the relationship
for those with higher OOPHEs. The Kruskal-Wallis test
was used to test for differences of OOPHE among quin-
tiles. All data were analysed using SAS V.9.4. For all tests,
a p value <0.05 was considered statistically significant. For
all analyses, Saudi Arabian riyal (SAR) (US$1=SAR3.75)
was used as the currency.

Patient and public involvement

Patients and/or the public were not involved in the
design, conduct, reporting or dissemination plans of this
research.

RESULTS

This survey involved the interview of 1255 households.
After excluding the 79 (6.3% of the total) households
that could not provide all of the requested information,
we had 1176 households remaining, for which the overall
response rate was 88.2%.

Surveyed households’ characteristics

Out of the total 1176 households, more than three-
quarters (75.51%) were male-headed households, and
the majority of household heads were aged 29 years and
younger (27.3%) or between 30 and 39 years (21.17%).
The study also revealed that the majority of household
heads were married (82.65%), lived together with their
families (91.84%), had a school degree (43.62%), were
employed (55.1%) and were physically active (37.76%).
Surveyed households’ characteristics are shown in table 1.

The amount of 00PHE of households

Table 2 illustrates the average monthly OOPHE for
households: total OOPHE and OOPHE related to health-
care services, medicines and other expenses across all
households with different numbers of individuals with
chronic conditions. The average total monthly household
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Table 1 Continued
Characteristics n %
Yes 492 43.16
Having a regular doctor
No 624 53.06
Yes 552 46.94
Need based
Household head’s level of physical
activity
Active 444 37.76
Moderately active 420 35.71
Inactive 312 26.53
Presence of at least one member
with a chronic condition
No 456 38.78
Yes 720 61.22
Number of members with a chronic
condition in the households
Not-CCA household 456 38.78
One-CCA household 408 34.69
More-than-one-CCA household 312 26.53
Presence of at least one member
with a disability
No 864 75.79
Yes 276 24.21
Presence of at least one pregnant
member
No 958 81.51
Yes 218 18.49

Not-CCA household denotes households not affected by a
chronic condition. One-CCA household denotes households
affected by one chronic condition. More-than-one-CCA
household denotes households affected by more than one

chronic condition.
SES, socioeconomic status.

OOPHE was SAR1775. This appears to be driven mainly
by healthcare services and medicines.

One-CCA households spent a total average of SAR1806
(SD=SAR297) on their health per month, three times
as much as not-CCA households (mean=SAR651,
SD=SAR454), with the most considerable portion of
OOPHE spent on healthcare services. The average
monthly OOPHE per more-than-one-CCA households
was even more significant compared with not-CCA house-
holds (mean=SAR2704, SD=SAR466), with the most
significant share of the OOPHE spent on medicines.

Determinants of 0OOPHE among all GCA households
According to GLM findings (table 3), regardless of the
number of chronically ill household members, house-
hold head characteristics impact OOPHE. An older,
better educated, employed household head had a posi-
tive coefficient (p<0.0001). At the household level, the
number of family members, the number of members
with chronic diseases, the presence of a member under
14 years old, non-Saudi nationality, urban residence
and a person with a disability were positively linked with
OOPHE (p<0.0001).

The findings also show that the amount of OOPHE
increased significantly with the household SES increase.
For example, the wealthiest (highest 20%) households
tend to spend more on OOPHE compared with the
poorest  (coefficient=0.154, p<0.0001). Households
covered by health insurance plans are remarkably asso-
ciated with higher OOPHE than those without health
insurance (p<0.0001). Finally, having a regular doctor has
a negative effect on the level of OOPHE (p<0.0001).

The OOPHE distribution of households with varying
numbers of chronic conditions was explored. Quantile
regression findings are in table 4. The regression coeffi-
cient for the variable ‘number of members with chronic
conditions’ is defined as the marginal change in the given
quantile of the dependent variable that corresponds to
the incremental change in the variable. Estimated coef-
ficients and p values are divided into five percentiles.

Table 2 Distribution of OOPHE incurred by the household per month, SAR

Number of members with chronic conditions

More-than-one-CCA

All households Not-CCA household One-CCA household household
N=1176 n=456 n=408 n=312
OOPHE items Mean SD Mean SD Mean SD Mean SD
Total OOPHE 1775 897 651 454 1806 297 2704 466
Services 653 323 335 265 849 131 861 169
Medicines 621 485 179 202 643 176 1240 346
Other expenses 321 209 136 88 313 72 602 136

Not-CCA household denotes households not affected by a chronic condition. One-CCA household denotes households affected by one
chronic condition. More-than-one-CCA household denotes households affected by more than one chronic condition.
OOPHE, out-of-pocket healthcare expenditure; SAR, Saudi Arabian riyal.
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Table 3 The effects of predisposing, enabling and need factors on OOPHE level among CCA households: generalised linear -rg
model (Box-Cox transformation) =
Independent variable Coefficients 95% CI P value i
Household head gender (reference category: Female) -g_
Male 0.015 —0.038 to 0.068 0.5 >
Household head age group, year (reference category: <29) g
30-39 —-0.002 —-0.082 to 0.078 0.9 b
40-49 0.084 0.007 to 0.161 0.03 5
50-59 0.079 0.008 to 0.149 0.02 é-g E
>60 0.225 0.152 to 0.297 <0.0001 g g
Household head marital status (reference category: Not married) 3 %
Married 0.023 —-0.059 to 0.105 0.7 & 3
Household head living condition (reference category: Alone) § i
With family 0.053 ~0.098 to 0.204 0.1 =, §
Household head educational status (reference category: llliterate/read/write) ‘% 8
School degree 0.124 0.055 t0 0.193 0.0005 g g
Higher education 0.157 0.077 to 0.237 0.0001 5_ o
Number of family members (reference category: <3) a N
4-6 0.177 0.093 to 0.261 <0.0001 §‘ o
>7 0.181 0.093 to 0.269 <0.0001 S rn%
At least one member less than 14 years (reference category: No) 3 § g
Yes 0.131 0.079 to 0.182 <0.0001 ;"';,agg
Nationality (reference category: Saudi) g‘g" S
Not Saudi 0.251 0.107 to 0.394 0.0007 5] % g
Residential area (reference category: Rural) g_‘é’ %
Urban 0.245 0.196 to 0.294 <0.0001 o5
Household head employment status (reference category: Unemployed) 2 g%—
Employed 0.133 0.068 to 0.198 <0.0001 %’5; 2'.,
SES index (reference category: Q1 (Poorest) (lowest 20%)) g& g
Q2 (Poor) 0.011 -0.034 to 0.056 0.9 g"g
Q3 (Middle) 0.081 0.026 to 0.136 0.01 > =
Q4 (Wealthy) 0.079 0.008 to 0.149 0.02 5 §
Q5 (Wealthiest) (higher 20%) 0.154 0.077 to 0.231 <0.0001 5 8
Health insurance (reference category: No) 8 g
Yes 0.112 0.061 to 0.163 <0.0001 %’_ 3.
Having a regular doctor (reference category: No) 28 8
Yes -0.151 -0.227 to -0.074 <0.0001 §_)- §
Household head’s level of physical activity (reference category: Active) % Z
Moderately active 0.001 —-0.061 to 0.063 0.9 S S
Inactive 0.029 —0.041 to 0.099 0.07 é %
At least one member with a disability (reference category: No) ‘% N
Yes 0.292 0.237 to 0.347 <0.0001 L™
At least one pregnant member (reference category: No) gi
Yes 0.004 —0.049 to 0.057 0.8 Q
Not-CCA household denotes households not affected by chronic conditions. One-CCA household denotes households affected by one §
chronic condition. More-than-one-CCA household denotes households affected by more than one chronic condition. w
Results are controlled for study variables. g
OOPHE, out-of-pocket healthcare expenditure; SES, socioeconomic status. S
S

=

=

(0]

Almalki ZS, et al. BMJ Open 2022;12:066145. doi:10.1136/bmjopen-2022-066145 7 %


http://bmjopen.bmj.com/

BMJ Open: first published as 10.1136/bmjopen-2022-066145 on 28 September 2022. Downloaded from http://bmjopen.bmj.com/ on June 12, 2025 at Agence Bibliographique de |
Enseignement Superieur (ABES) .
Protected by copyright, including for uses related to text and data mining, Al training, and similar technologies.

‘[eAu ueigely Ipnes ‘HyS ‘ainypuadxe aseoyyesy 19x00d-j0-1no ‘JHd00

‘9oualeeyt

*S9|l3UINb SS0J0B SaoUBIBYIP IO} 1S3 SI|[eA-[BYSNIM L

"100°0>d,.s (10°0>d,, (G0°0>d.

‘so|gelen >U3m 410} m:_ﬂwj.—_om Jo}je pajewl}sa aJle sjusloiyeo)

*UOIHPUOD DJUOJIYD SUO UBY} aiow Ag

pajoaye SpIoYasnoy S8jousp Ployasnoy YDD-auo-Uey}-10)\ “UOIIPUOD DJUCIYD SUO AQ PBIOdE SPIOYaSNoy S8jousp Ployasnoy yYDD-auQ "UOIHPUOD JluoIyd B AQ pajosye Jou Spjoyasnoy sajousp pjoyasnoy yYDD-10N

Almalki ZS, et al. BMJ Open 2022;12:€066145. doi:10.1136/bmjopen-2022-066145

oyasno!

+000°0> 926G 03} 205 ol LG 8€G 03 L6¥ GG G2G 01 8Ly Y Y8y O} 19V LY 2Ly 0} GGY whOb <oo-mco-mvhéo_>_c
9000 111 0} ¥G| «991 9/1 01 /gt /51 0S} 01 901 8zl 012 0} /61 02 €22 01812 {72 PIOYesNOY ¥OO-8UO
fployesnoy yOO-10N SETI o)

ployssnoy

+000°0> 1GEL0YZOLL ., 092) 2LZL O J0LL  WBSkHE ySLL 01 82LL PLE 096 03} £€6 76 108 0329/ 58/ VOD-8U0-UBY}-8I0N

S0°0 29€ 01 961 wiBST LIy 0} gze 69€ GSG 01 £7G wBPS L1V O} yOF 0LY €81 0} 2oF wELY ployssnoy y0D-euQ
fployesnoy yOO-10N  8ulIpsiN

ployasnoy

+000°0> 0k2 0} €29 269 .G 01 65Y 9IS 1.29 0} GBS 809 880} LIE  .GeE 92v 01 /8¢ «907 VOO-8UO0-UBY}-2I0/\

+000°0> 665 0} 085 065 999 01 689 £59 w719 01 909 w019 89201 €52 192 £6€ 01 £/€ +E8E ployesnoy yO0-8u0
tployssnoy yOD-10N S90INIBS

ployssnoy

£000°0 L1120} /202  «el02 9712 0} 1G0Z 6602 6LL1 0Y8IGL b6Vl €81 O} ELOL  ,22Lh €V6L 01009l  wmalll VOD-8U0-UBY}-8I0\
200°0 YPeL O vLLL  ..602) €9EL O} ¥62L  .62Ek €0St 016121 ME-T4 1820} /6S  ..689 €7/ 01 0SS .9v9 ployssnoy yO0-8u0 IHdOO
fployesnoy yOO-10N Ilesen0
lenjen d 1D %56  (dvs)d 10 %56 (dvs) ¢ 10 %56 (dvs)d 10 %56 (4vS)d 10 %56 (dvs) ¢ SUOIHPUOD OlUoIYD sway
UHM SIequisW JO JequinN JHAOO

8|nusaiad U106 a|usosad yis/ a|usasad yi0s a|usasad yisg 8|nusdsad yioL

uoissalbal a|iuenp

JHJOO AlUIuoW YHm paeioosse SUORIPUOD D1UCIYD UM S[BNPIAIPUI JO J8quinu 8U} o} S}NsaJ uoissalbal ajpuenyd) 4 ajqer

)
7
o
3]
3]
®©
c
[
o

o



http://bmjopen.bmj.com/

According to the data, the number of chronic conditions
in a household affects OOPHE and its categories differ-
ently as the quantile increases. A household’s higher
number of chronic conditions were related to higher total
OOPHE at the top range of health expenditures. One-
CCA households had greater effects on OOPHE than
not-CCA households, shown at the top of the expenditure
distribution (coefficients of SAR646 at the 10th percen-
tile and SAR1209 at the 90th percentile, respectively).

DISCUSSION
OOPHE restricts comprehensive healthcare and finan-
cial support, particularly for people with chronic condi-
tions. In Saudi Arabia, identifying population groups that
OOPHE may disproportionately impact is crucial. Thus,
we examined OOPHE levels in Riyadh Province, Saudi
Arabia. The data showed that CCA households reported
much higher OOPHE than households with no members
with chronic conditions, which is mirrored in the interna-
tional literature.™*' Looking closely into the composition
of OOPHE, we found that households with more than one
member suffering from health conditions have greater
OOPHE for services and medicines due to their complex
care and treatment needs. Our findings are consistent
with those of the earlier studies.**** Policymakers may
consider moving from a single-disease perspective to one
that includes multimorbidity, especially when allocating
financial resources and devising policy strategies.
Additionally, the study examined the relationship
between predisposing, enabling and need variables and
the magnitude of OOPHEs among CCA households.
Our data indicated that the risk of OOPHE was greater
in homes headed by older adults, which is in line with
previous results.” This increased likelihood is due to
greater demand for and utilisation of healthcare services
by the older generation than by younger age groups.
Our research also found that a household head with a
higher educational level was associated with a higher
level of OOPHE, probably due to higher awareness of the
importance of health and more knowledge about health-
care alternatives. This conclusion corroborates research
performed in other nations.” ** Our study also discovered
that employment status is a major factor. Our finding indi-
cated that employed heads of households are more likely
to have larger OOPHE than those who were unemployed.
This conclusion is consistent with findings from other
nations’ investigations."” * The research found that the
‘number of family members’ affected OOPHE. Increasing
family size increases medical care use and OOPHE. China
and Serbia had similar outcomes.*’ *® On the other hand,
this finding contradicts Li et al and Choi et al*®® ° The
number of chronically ill household members is a key
predictor of OOPHE. As noted, chronic illness preva-
lence is linked to higher monthly OOPHE. Our results
confirm an earlier study on a similar relationship.* A
member under 14 is another statistically significant indi-
cator of household healthcare costs. The coefficients

show that adding a member under 14 to the household
increases OOPHE, in agreement with prior research.* >
Further, the need for care in terms of the presence of a
member with a disability in the household increases the
risk of experiencing OOPHE. Disabled people have been
found to have a greater need for healthcare, as many
studies show.? Moreover, there is a substantial correla-
tion between a disabled family member’s presence and
chronic illnesses in most instances.”* Experiencing higher
OOPHE was significantly associated with nationality, and
this effect was highest among the non-Saudi nationals,
which seemed to contradict an earlier study.”' This contra-
diction may be due to the differences in methods and
population characteristics, as we only focused on those
who received care 3months before the interview. This
is an expected finding as over 80% of non-Saudis work
in the private sector,”” which would limit their access to
government-run medical facilities. Another unexpected
finding was that the level of OOPHE was much greater in
urban households than in rural households. This appears
counterintuitive and contradictory to what is observed
in other countries.” ®* %7 Urban regions may be more
likely to have superior medical facilities and specialists,
and patients with chronic conditions tend to live in close
proximity to them.

Our data suggest that wealthy families are more likely
to have OOPHE than poor households. It is safe to infer
that the lower class has limited access to medical care
and tends to avoid doctors owing to budgetary issues.”
This finding emphasised the vulnerable position of the
poor population when seeking health services. Although
data from various countries indicate that insured house-
holds incur lower OOPHE,46 % our results show that
households covered with health insurance spend more
on OOPHE. A close look at the connection suggests
that health insurance is inadequate to control OOPHE.
However, denying health insurance because of this
perception may be misguided. Improved access to treat-
ment and greater healthcare use by insured households
may explain the high OOPHE. On the other side, it
might be due to adverse selection: families make insur-
ance purchase choices based on their estimated risks;
thus, those with chronic conditions are more likely to buy
the insurance and use more healthcare services. Insured
households with generous plans face moral hazards from
the increased usage of services.” Finally, having a regular
doctor has a robust detrimental influence on the OOPHE
level. Usually, households with a doctor who visits them
regularly have better access to preventive services and are
more likely to follow the doctor’s prescriptions. Conse-
quently, such patients are less likely than others to return
for follow-up appointments after an emergency depart-
ment visit and have lower rates of health and drug compli-
cations.”'

The quantile regression analysis results offer supple-
mental information on how the number of members in a
household with chronic conditions influences the house-
hold’s overall OOPHE. The mean of OOPHE across
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the number of individuals with chronic conditions in
the household indicates an obvious positive increasing
pattern along the OOPHE distribution, reflecting that
its mean significantly overestimates having an individual
with expenditures related to a chronic condition at the
lower end of OOPHE distribution and underestimates
the difference of medical payments between different
numbers of members with chronic conditions at higher
quantiles along the expenditure distribution. The result
implies that the number of individuals with chronic condi-
tions in a household imposes weaker effects on OOPHE
when the OOPHE is at a small scale, and this effect is
increased as the OOPHE becomes larger.

Itis essential to analyse the potential financial impact of
other expenses, particularly for low-income households.
Although our data indicate that families with several
CCAs incur much higher costs across the quantiles, other
expenses may disproportionately impact low-income fami-
lies, who are also more likely to experience catastrophic
health costs. In other words, low-income families may
allocate much of their income to other expenses than
higher income families. Policymakers should ensure that
people with chronic diseases from low-income families
get the help they are entitled to and do not have to carry
the financial burden associated with their condition.

Survey data and methodology have certain limita-
tions. First, the present data were based on a cross-
sectional survey with self-reported OOPHE, which may
be impacted by recall and reporting bias. Second, indi-
viduals with untreated chronic diseases were not included
in our research. Because untreated chronic diseases tend
to develop into other conditions and health issues that
impose an additional financial burden, the total OOPHE
reported in our research may be underestimated. Third,
the research did not examine each chronic condition’s
influence on OOPHE. Future studies must address these
gaps and examine how OOPHE is linked to specific
chronic diseases. Fourth, the study sample comprised
households receiving care 3months before the inter-
view; OOPHE may be overstated relative to the general
population.

Despite these limitations, our results have significant
implications for Saudi strategy. Saudi Arabia has under-
taken several financial reforms as part of its Health Sector
Transformation Program. The government has created
the Center for National Health Insurance (CNHI),
formerly known as the Program for Health Assurance
and Purchasing, to guarantee that all citizens and legal
residents who work in the government sector have access
to free, accessible and high-quality healthcare. People
are eligible only if registered at the Primary Healthcare
Center, regardless of SES.”” The Center receives funding
from the Ministry of Finance, which it uses to purchase
healthcare services from providers via health clusters.
Purchased services are based on a benefits package that
is heavily founded on clinical and cost-effectiveness
studies to ensure the delivery of appropriate care. The
CNHI is currently developing a payment structure to

fund health clusters. Before implementation, it must be
planned appropriately, and lowering OOPHE should be a
priority. Seniors, individuals with disabilities and chronic
conditions and those on social assistance would have
lower copayments and subsidised prescriptions. Another
reform is a supplementary health insurance system that
will allow most citizens and residents to add additional
benefits.’* These reforms are expected to reduce OOPHE
and provide financial protection against high OOPHE
only if policymakers consider the impact of these policies
on persons with chronic conditions and their families.
However, their effectiveness can be assessed to improve
access to healthcare and reduce OOPHE in families. From
the clinical practice perspective, OOPHE associated with
chronic diseases can be further minimised by adopting
the patient-centred medical home model of care. This
model is based on the same principles as the chronic care
model, with the primary goal of providing patients with
organised, proactive and coordinated care rather than
episodic treatments to improve outcomes while lowering

65 66
management costs.”

CONCLUSIONS

Our findings indicate that CCA families pay considerably
greater OOPHE compared with not-CCA households.
The number of individuals with chronic conditions in a
home played a substantial and more prominent role, with
a more significant and apparent influence on the higher
quantile (vs the lower quantile). The determinants of
OOPHE were studied to identify helpful information for
decision-making to reduce the OOPHE among house-
holds with chronic conditions. These results may give
helpful information to policymakers in the implemen-
tation of future healthcare transformation programme
policies.
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