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1. Motivation: Why do we care about health out-of-pocket (OOP)
expenditures?

2. Health OOP measurement and measurement issues.

3. High-Frequency Phone Surveys (Burkina, Ethiopia, Malawi, Nigeria,
Uganda).

4. Characterization of health spending patterns (frequency, size, and
composition).

5. Annualization approaches comparisons.




Motivation

Why do we care about health out-of-pocket (OOP) expenditures?




Motivation: Health Out-of-Pocket Spending

Universal Health Coverage Health Financing
* Universal Health Coverage (UHC) is a key part of the * In addition to financial hardship, health OOP spending is also
Sustainable Development Goals (SDGs) and is tracked by the not an efficient way of financing health.
World Health Organization (WHO) and the World Bank (SDG * AKkin to taxing the sick population.
3.8). * Welfare gains related to risk pooling are not realized (ex-
* Universal health coverage (UHC) is the idea that everyone post payment).
should have access to essential quality health services  Healthis a public good with externalities, so private
without suffering from financial hardship. funding is usually insufficient to support adequate
* Financial hardship from health spending is typically measured provision from a social perspective.
by focusing on health out-of-pocket (OOP) expenditures: T T T T T T A
* Share of population spending more than a given Lowincome wer middic income
spending threshold in proportion of total consumption. g " I II . I"
* Share of population pushed under the poverty line due to za I E& " II"IIIIIIIIIIIIIII
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GOOD HEALTH
AND WELL-BEING

OOP funding still represents between 30%-40% of

total health funding in low- and middle-income
4 countries.
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lata source: WHO Global Health Expenditure Database, 2023.



Health OOP Measurement




Health OOP spending measurement issues/concerns

e Spending frequency
* Spending frequency may differ depending on health shock distributions, disease
chronicity...
* Spending frequency matters for policy design.
* Insurance model (Ehrlich and Becker, 1972; Gill and Ilahi, 2000): Rarer/larger shocks
influence the relative price of self vs market insurance.

e Seasonality

* Seasonal disease burden will translate into seasonal health expenditure patterns.
* Comparability between and within countries can be compromised.

e Annualization

* Required to take seasonal effects into account, and to allow cross-country comparison
when survey design are different, and recall periods expressed at different frequencies.



High Frequency Phone Surveys



High-Frequency Phone Surveys

* The rollout of several rounds of (infra-annual) high-frequency phone surveys in
developing countries during COVID-19 provided an opportunity to analyze:

1. The frequency of health spending patterns across different countries.

2. The accuracy of naive annualization methods.

— Do we need more frequent data to measure health OOP spending?



Data Collection Schedule

Month of Start date Burkina Ethiopia Malawi Nigeria Uganda Level of OOP
x ® Household

Januar
y % |ndividual

February . x
March “
April .
My ® X
June .
July “

August
October

November “ x

December “
2022 2023 2022 2023 2022 2023 2022 2023 2022 2023

XX ©

o€
*
*



Health questionnaire

Section 5f. Access to Health Services ﬁ
Instruction: read/don't read - 50/50

1. 2. 3. 4. 4b. 5. 6. 7. 8. ]
Areyouorany  |Who pays for the health insurance (partially or Have you or any member of | |What type of service(s) or care did you or any member of Who in the household needed the |Were you or the | What was the main reason you or the member of your Where was [SERVICE] Did you, or any How much did your household pay out-of-packet for [ITEM] for the [SERVICE] received in the past 4 weeks?
member of your  [fully) of the household members? your household needed any your household need? service? [LIST HOUSEHOLD MEMBER|member of your  |household were not able to get [SERVICE] in the past 4 weeks? |received? member of your
household health services {treatment or| IDs FROM THE ROSTER FOR EACH  |househald able to household, have to  [ASK THE QUESTION FOR EACH SERVICE MARKED "YES" IN Q4
currently covered |READ OPTIONS consultation) in the past 4 SERIVCE] get [SERVICE] in  |ASK THE QUESTION FOR EACH SERVICE MARKED "YES" IN Q4 |ASK THE QUESTION FOR pay out of your own
by any health weeks whether there was READ ALL OPTIONS/DO NOT READ OPTIONS the past 4 weeks? EACH SERVICE MARKED pocket feestouse  |[RECORD -9999 IF DON'T KNOW
insurance? SELECT ALL THAT APPLY iliness or not? DO NOT READ OUT OPTIONS "YES" IN Q4 this [SERVICE] in the
SELECT ALL THAT APPLY ASK THE past 4 weeks?
QUESTION FOR
EACH DIFFERENT ASK THE QUESTION
“»» WENT SECTION | ening/diagno SERVICE MARKED FOR EACH SERVICE
"YES" IN Q4 MARKED "YES" IN Q4

Ll gl
> NEXT SECTION 2> a0
f )
Member ID| Member ID | Member 1D Non-
prescription
Prescription drugs
drugs or obtained
drugs -the-
Examination uE over-the Emergency N y | oOtherexp
[Medical visits [ 50mMend | counter (ambulance) Transpart (specify)
edbya (without
health health
professional | professional
recommend
ation)

\ J \_ J

* Need of service (whether there was illness or not) in the past 4 weeks.

* Information collected at individual/service level.

 Reasons for foregoing health care.

 Health OOP spending by spending category (exams, prescription/non-
prescription drugs, transport...).




Health Spending Characteristics

Frequency, size, and composition




Spending types

Has [NAME] needed any  Based onresponse patterns across survey rounds, we
health services (treatment . .
or consultation) in the past 4 define different types of health spenders.

weeks whether there was an
illness or not?

A
—— Yes AN No ~

— ! Type of access in each round
What;i'd'peﬂgﬁiﬂnfcﬂﬁﬁr cate Type 1 Tvpe 1: No reported need
Eeported need and use

Tvpe 3: Reported need without use

Was [NAME] able to get
[SERVICE] in the past 4
weeks? T}T]CIE of SpEIldE rs

in all rounds

S No (Type 3) —/I\ Yes ( -\1‘
'r Frequent spender: Spent if needed
*Where did [WAME] receive : -
What was the main reason SERVICE]? (Type 2 in two or more) [other rounds
[MNAME] was not able fo get can be T}‘]]E 1 or 3]
[SERVICE] in the past 4 week? +Did [NAME] payv any out-of-pocket Rare spender: Spent if needed (Type

fees to use this [SERVICE] in the past

4 wreeks? 2 1n only one round) [other rounds can

be Tvpe 1 or 3]
* How much did [NAME] pay out-of- . .
pocket expenses for [SERVICE] Never spenders (with or without

recelved in the past 4 weeks? ﬂEEd) '[:T}‘]CJE 1 or TFPE 3 1n all munda}




Health OOP Concentration

OOP Concentration OOP Concentration OOP Concentration
(Burkina Faso) (Ethiopia) (Malawi)
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Health OOP Concentration by Spender Type

Share of total population
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Malawi Burkina Ethiopia Uganda Nigeria
Source: World Bank High Frequency Phone Surveys (2022-2023.)

- No Spenders
- Rare spenders

I:l Frequent spenders

Percentage

* Frequent spending on health is not arare
event.

* Households with at least one frequent
spender member account for ~12% of the
population in Malawi and for 50% of the
population in Nigeria.

Share of total health OOP distribution
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Source: World Bank High Frequency Phone Surveys (2022-2023 )

|| Frequent spenders

- Rare spenders

* Households with frequent spenders
represent over 75% of all spendersin
Nigeria and almost 50% in Malawi and
Uganda.




Health OOP Frequency and Spending Size

Burkina Faso: Distribution of health OOP spending size (%)

(by spending frequency)

Rare Spender

315

Frequent Spender 21

252

Small amounts (< 2.7$)

Source: Burkina Faso High Frequency Phone Survey (2022-23)

Note: Annualized health expenditure distribution estimated from panel data.

Medium amounts

Large amounts (> 10.2%)

The categories for small/medium/large amounts are based on splitting the per capita annual distribution around the 33rd (2.78) and 66th (10.28) percentiles.

Nigeria: Distribution of health OOP spending size (%)

(by spending frequency)

Rare Spender 67

Frequent Spender

Small amounts (< 3.7$)

Source: Nigeria High Frequency Phone Survey (2022-23).
Note: Annualized health expenditure distribution estimated from panel

Medium amounts

Large amounts (> 14.2$)

data
The categories for smallmedium/large amounts are based on spitting the per capita annual distribution around the 33rd (3.78) and 66th (14.28) percentiles.

Ethiopia: Distribution of health OOP spending size (%)
(by spending frequency)

Rare Spender 200 206

Frequent Spender 205

Small amounts (< 3.73) Medium amounts Large amounts (> 15.68)

Source: Ethiopia High Frequency Phone Sunvey (2020-23)
Note: Annualized health expenditure distribution estimated from panel data.
The categories for smallimedium/large amounts are based on spitting the per capita annual distribution around the 33d (3.75) and 66th (15.63) percentiles.

Uganda: Distribution of health OOP spending size (%)
(by spending frequency)

Rare Spender 44 314

Malawi: Distribution of health OOP spending size (%)
(by spending frequency)

Rare Spender

Frequent Spender e 174 505

Small amounts (< 1.3%) Medium amounts Large amounts (> 5.4%)

Source: Malawi High Frequency Phone Survey (2022-23).
Note: Annualized health expenditure distribution estimated from panel data.
The categories for smallmedium/large amounts are based on spitting the per capita annual distribution around the 33rd (1.38) and 66th (5 48) percentiles

Frequent Spender . 375 292

* Frequent spenders are more likely
to spend larger amounts on health,
and rare spenders are more likely
to spend lower amounts.

Small amounts (< 3.3%) Medium amounts Large amounts (> 11.73)

Source: Uganda High Frequency Phone Survey (2022-23)
Note: Annualized health expenditure distibution éstimated from panel data
The categories for smallimedium/large amounts are based on splitting the per capita annual distribution around the 33rd (3.39) and 66th (11.78) percentiles.




Health OOP Frequency and Composition
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Average of health OOP by type of health care services

(per capita PPP 2017)
Rare Frequent Rare Frequent Rare Frequent Rare Frequent Rare Frequent

Spender  Spender  Spender  Spender  Spender  Spender  Spender  Spender  Spender  Spender

Burkina Ethiopia Malawi Nigeria Uganda

mDrug mInpatient ™ Outpatient Other

Spending on drugs, and on
inpatient care represent the
majority of health OOP spendingin
all 5 countries covered in this
study.




Annualization

Comparing different approaches



Annualization Comparisons

(i) Panel data (ii) Round-specific (iii) Pooled cross-
approach cross-sectional sectional estimation
(Benchmark) estimation with non-repeated
nchmar
Shenms households
Round 1 Round 1

Round 2 . . Round 2 . . Round 2 .

wnis @ @ @ @
Round R .

Not included in analysis Not included in analysis



Annualization Comparisons

(i) Panel data approach:

1
P [ _
OOP anet — N—Wz WJOOPJ
= J=1 Round 1
R
2
00P; = FZ 00P;,
r=1 Round 2

Under the panel approach (benchmark),
we first sum health spending across survey
rounds, and we annualize the average
spending amount/capita/round.

Round R




Annualization Comparisons

(ii) Round-specific cross-sectional estimation:

j=1Wrj

12 N,
OOPTS — ZNr 2j=1 er OOPTJ

Under the round-specific CS approach, ¥y . :
we treat each round of data collection as Round2 852 . 00Fan

an independent sample, and we annualize
the health spending amounts.




Annualization Comparisons

(iii) Pooled cross-sectional estimation with non-repeated households:
R N,

OOPPooled — 12 - 0O0P...
Non-repeat — _ p N, Wrj ]
r=1 Zj=1 W‘l”j r=1j=1

Round 1

00P;,
Under the pooled CS approach, we also construct a

cross-sectional dataset, but we select a subset of
households from the panel data to appear only once.
Round2 (00Py .

Households are randomly distributed in specific cross
sections such that:
* (1) each householdis selected only once, and s o o

* (2)the sampleis distributed across all rounds of the
Round R .,

panel.




Annualization Comparisons

# of statistically significant differences * We systematica lly compare whether
(Independent cross-section (i1) vs panel estimates (1)) our variables of interest differ between
Total # of O?pipii?ffa OOP per capita Share of drug the single cross-sectional approach
comparisons (n) esfimate) (spenders only) spending and the panel estimate across all
Total 19 7 19 10 comparisons.
Burkina 4 1 4 4 * |[fwefocus on average OOP per capita
Ethiopia > 0 2 ! across the entire population, a naive
Malawi 3 2 3 2 ) ) )
Nigeria 4 2 4 2 annualization based on a single cross-
Uganda 3 2 3 1 section is statistically different from
RMSE as % mean™ 175.2 6398.4 34.2 the analog amount estimated using
Average of MAE** 53.2 94.7 13.7

infra-annual panel data about 37% of

Average of .
MAPE** 111.2 121.4 151.8 the time.

“RMSE (Root Mean Squared Error): Ji S (00P,aatgty — 00Perass ). To compute RMSE as % mean, the * Thedifference in estimation is larger if
RMSE divided by average of OOP from Panel. we are interested in average OOP

“*MAE (Mean Absolute Error): —Z¥_,|00P(i), — 00P(ii);| spending per capita among the
*#* MAPE (Mean Absolute Percentage Error): % K |””P(22;;;?:(ii)kl spenders only.

* The estimation of OOP composition
also differs over half of the time.




Annualization Comparisons

# of statistically significant differences
(Pooled cross-section (ii1) vs panel estimates (1))

Total # of O?pf:) pSlra(t:?flita OOP per capita Share of drug
comparisons (n) esfimate) (spenders only) spending
Total 100 3 100 9
Burkina 20 0 20 2
Ethiopia 20 0 20 0
Malawi 20 3 20 1
Nigeria 20 0 20 5
Uganda 20 0 20 1
RMSE as % mean*® 25.4 6591.8 6.2
Average of MAE™* 48.4 86.2 12.5
Average of MAPE™* 106.5 112.0 128.2

Comparing seasonally-adjusted cross-
sections with panel data produces closer
estimates of average OOP per capita for
the entire population.

Comparisons of OOP composition (share
of drugs) also remain within reasonable
bounds and differ less than 10% of the
time.

Average OOP per capita among the
spenders only remain however
systematically different.

*RMSE (Root Mean Squared Error): JiE?ﬂ(ODPpamm) — 00P¢,055 11))*- To compute RMSE as %

mean, the RMSE divided by average of OOP from Panel.
**MAE (Mean Absolute Error): % X_|00P(i), — OOP(ii)|

10 |ooP(i)—00P(ii)]|
K

*** MAPE (Mean Absolute Percentage Error): = N 207 ()
k




Conclusion




Discussion/Conclusion

Collecting high frequency data (infra-annual)
on health expenditure seems to matter for at
least two reasons:

Measurement
More granular characterization of health

More reliable population-level

estimation of health OOP spenders. | -
annual volume and * Across the 5 countries covered in this study,

composition (especially if we total health OOI.D spending is heavily
want to estimate average concentrated with frequent spenders

spending among the spenders). accounting for a large proportion of health

OOP expenditure, because they spend more
often and because they spend more.

* Allows better targeting for health insurance
schemes and for benefit package design.

* Optimalrisk sharing strategies will depend
on the frequency and the size of the risk
distribution.



Discussion/Conclusion

Collecting high frequency data (infra-annual)
on health expenditure seems to matter for at

least two reasons:

Measurement Survey Design

More reliable population-level More granular characterization of health

estimation of health OOP spenders. * Conducting high-frequency

annual volume and * Across the 5 countries covered in this study, ldatalcﬁuef;io[‘ at cour);ry.

" oy total health OOP spending is heavily evel shoutd also consider:
composition (especially if we _ . Dat llecti N
want to estimate avera concentrated with frequent spenders ata collection costs

ge i i * S ling frame/attrition
spending among the spenders) accounting for a large proportion of health amplng

OOP expenditure, because they spend more * Mode effects (phone
often and because they spend more. SUVV?Y.S). -

* Allows better targeting for health insurance * Possibility to integrate
schemes and for benefit package design. high frequency data with

« Optimal risk sharing strategies will depend larger/lower frequency
on the frequency and the size of the risk datasets

distribution.
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