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Abstract

Background Pakistan is currently experiencing a double burden of disease. Families with members having both
communicable and noncommunicable diseases are at a greater risk of impoverishment due to enormous out-
of-pocket payments. This study examines the percentile distribution of the determinants of the out-of-pocket
expenditure on the double disease burden.

Method The study extracted a sample of 6,775 households with at least one member experiencing both
communicable and noncommunicable diseases from the Household Integrated Economic Survey 2018-19. The
dataset is cross-sectional and nationally representative. Quantile regression was used to analyze the association of
various socioeconomic factors with the OOP expenditure associated with double disease burden.

Results Overall, 28.5% of households had double disease in 2018-19. The households with uneducated heads,

male heads, outpatient healthcare, patients availing public sector healthcare services, and rural and older members
showed a significant association with the prevalence of double disease. The out-of-pocket expenditure was higher
for depression, liver and kidney disease, hepatitis, and pneumonia in the upper percentiles. The quantile regression
results showed that an increased number of communicable and noncommunicable diseases was associated with
higher monthly OOP expenditure in the lower percentiles (10th percentile, coefficient 312, 95% Cl: 92-532), and OOP
expenditure was less pronounced among the higher percentiles (75th percentile, coefficient 155, 95% Cl: 30-270).
The households with older members were associated with higher OOP expenditure at higher tails (50th and 75th
percentiles) compared to lower (10th and 25th percentiles). Family size was associated with higher OOPE at lower
percentiles than higher ones.

Conclusion The coexistence of communicable and noncommunicable diseases is associated with excessive private
healthcare costs in Pakistan. The results call for addressing the variations in financial costs associated with double
diseases.
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Background

The double disease burden refers to the simultaneous
presence of communicable and noncommunicable dis-
eases among individuals [1]. It has been recognized as
one of the major global health challenges [2]. Every year,
56 million people die worldwide, with 38 million (68%)
succumbing to noncommunicable diseases. Furthermore,
a staggering 16 million (over 40%) deaths occur pre-
maturely, before the age of 70, which is the average life
expectancy in the world. Notably, 86% of these premature
deaths occur in low-middle-income countries or LMICs
[3], highlighting the severity of the burden imposed by
NCDs. Moreover, infectious diseases such as malaria,
tuberculosis, diarrheal diseases, viral hepatitis, transmit-
ted infections, and neglected tropical diseases (NTDs)
remain the leading causes of death in LMICs. These dis-
eases are often called “infectious diseases of poverty” or
IDoP, as they disproportionately affect impoverished
populations [4], contributing significantly to early-age
mortality [5].

However, it is noteworthy that noncommunicable dis-
eases have surpassed infectious diseases as the prime
cause of mortality, particularly among the aged and
women [6]. Globally, the projected economic impact
of cardiovascular disease, diabetes, cancer, and chronic
respiratory diseases is overwhelming, with an estimated
cumulative output loss of USD 47 trillion throughout
2011-2013. Middle-income countries with expanding
populations are expected to bear a substantial proportion
of these losses [7].

The double disease burden places significant eco-
nomic strain on individuals, particularly in LMICs [8].
The financial burden can sometimes lead to compro-
mised adherence to treatment and delays in seeking care,
diminishing quality of life, and in severe cases, disabil-
ity and life-threatening conditions [9]. Eventually, the
income forgone while seeking treatment contributes to a
decline in economic growth and development [1].

Moreover, the effects of multimorbidity are more pro-
nounced in low-income households, potentially pushing
them into poverty or exacerbating existing poverty [10].
Similarly, low-income families, especially those with
elderly members or more dependents and without health
insurance, are highly vulnerable to financial stress [1].

Evidence suggests that individuals with multimorbidity
in noncommunicable diseases incur significantly higher
average out-of-pocket expenditures than those with sin-
gle morbidity, particularly in the case of hospitalization
[11]. The adverse effects of multimorbidity in noncom-
municable diseases are significant among elderly individ-
uals, females, and urban areas [12].

Wealth status and health insurance are crucial in
self-reported diseases [13]. Affluent people have better
access to healthcare services and knowledge regarding
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the implications associated with various diseases [14].
In Bangladesh, India, and Pakistan, older persons with
lower wealth status and lacking health insurance are gen-
erally at heightened risk of inadequate healthcare utili-
zation [15, 16]. The social protection mechanisms that
address healthcare costs can promote equitable access to
healthcare services [17].

Pakistan is struggling with multiple challenges in public
health, prominently the double disease burden. Approxi-
mately 40% of the disease burden comprises commu-
nicable infections, encompassing tuberculosis, acute
respiratory infections, diarrhea, malaria, hepatitis, and
HIV/AIDS. However, over the past few decades, there
has been a gradual transition from communicable to
noncommunicable diseases (NCDs), such as cardiovas-
cular diseases, diabetes, mental health disorders, cancers,
and chronic airway diseases [18]. According to a recent
global health report, 60% of the deaths in Pakistan are
attributable to NCDs [19].

Pakistan’s healthcare system encompasses both pub-
lic and private healthcare providers. The private sector
caters generally to healthcare needs in urban centers or
cities, while the public sector serves in rural regions [16,
20]. However, public sector healthcare spending needs
to increase proportionately with the growing popula-
tion [21]. The National Health Accounts report 2017-18
reveals that the Government of Pakistan contributes to
41% of the total healthcare expenditure, whereas the pri-
vate sector pays 59%. In private sector healthcare spend-
ing, 88% comprises individuals’ out-of-pocket (OOP)
expenditures [22]. Moreover, public healthcare delivery is
riddled with corruption, nepotism, mismanagement, and
negligence [20].

Consequently, most people are forced to choose pri-
vate healthcare services [23]. However, it burdens people
more since private healthcare is an expensive alterna-
tive primarily concentrated in urban centers. People liv-
ing in far-flung areas travel to cities to access medical
treatment, which further escalates the overall cost of
healthcare, as they need to pay for transport, food, and
temporary residence for caretakers [16].

To our knowledge, studies have yet to examine the dis-
tribution of private medical care costs or out-of-pocket
expenditures associated with double disease burden in
the context of South Asian countries. This study contrib-
utes to literature in two important ways. First, it focuses
on double diseases, which encompass the presence of
both communicable and noncommunicable diseases.
In contrast, previous research has typically measured
multimorbidity based on the presence of one or more
communicable diseases or noncommunicable diseases
[11, 12, 24]. Second, unlike previous studies that ana-
lyzed the effect of multimorbidity on outcome variables
using average household out-of-pocket expenditure or
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population data, this research employs a quantile regres-
sion approach to examine the distribution of OOP
expenditure associated with double diseases [11]. This
approach offers advantages over other empirical mod-
els, such as ordinary least squares or generalized linear
regression, as it provides coefficients that vary across
households or the population [12]. This study used the
Household Integrated Economic Survey or HIES 2018-
19 and National Health Accounts 2017-2018 for the
analysis.

Data and sample

The study extracted a sample of 6,774 households from
the HIES 2018-19 dataset. The selected households
reported having at least one member who experienced
both communicable and noncommunicable diseases
in the three months before the survey. HIES 2018-19
is the eighth survey in a series conducted nationwide
by the Pakistan Bureau of Statistics (PBS) in alternat-
ing years since 2004. It provides detailed information
on 24,809 households related to their sociodemo-
graphic characteristics, consumption, income, savings,
liabilities, and employment. Information about types
of disease, breakdown of OOP expenditure by dis-
ease, inpatient and outpatient healthcare utilization,
type of healthcare providers, etc., is maintained (HIES
2018-19; section D) under National Health Accounts.
Extensive details on the sampling methodology, data col-
lection procedure, and coverage are available at the fol-
lowing PBS website [https://www.pbs.gov.pk/publication/
household-integrated-economic-survey-hies-2018-19].

Outcome variable

This study used out-of-pocket (OOP) expenditure asso-
ciated with double diseases as an outcome variable. The
OOP expenditures comprised expenses on transport,
food, doctor fees, hospital admission fees, medicine or
vaccine, medical supplies, diagnostic tests, cost of sur-
gery, and accompanying person costs. Since the data
were available three months before the survey, this study
transformed the OOP expenses to monthly frequency
for each household. The adult equivalent OOP expendi-
tures were computed to derive the per-capita measure
of the financial burden. Further, the OOP expenditures
were adjusted for inflation by using 2015-16 base prices.
Finally, the OOP expenditures were translated into US
dollars using the average monthly US-Pak exchange rate
for 2017-18 [1$: 105 PKR].

Double disease burden

This study defined double disease burden as “a joint
occurrence of both communicable and noncommuni-
cable diseases three months before the survey and the
medical treatment the affected individual reported to
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have received” The severity of the burden was measured
in terms of the number of both communicable and non-
communicable diseases. A discrete variable, comprising
at least two and higher values for both communicable
and noncommunicable diseases, was used to represent
the severity of double diseases.

Other covariates

Other covariates used in the study included head’s edu-
cation (no education, primary, secondary, and higher),
gender of the head (male or female), marital status (mar-
ried or unmarried), head’s employment (employed or
unemployed), head’s age, healthcare type (inpatient and
outpatient), healthcare provider (private and public),
co-occurrence of three or more CDs and NCDs (yes or
no), household size, older members in household (60 and
above), region (rural or urban), province (Punjab, Sindh,
Khyber Pakhtunkhwa, Baluchistan) and total household
expenditure quantiles (q1: lowest to g5: highest).

Statistical approach

This study applied the Shapiro Wilk W test on OOP
expenditure, and the results showed a skewed nature of
the outcome variable, that is, OOP expenditure associ-
ated with double disease burden (p<0.05) [25]. There-
fore, the quantile regression was employed to assess OOP
expenditures across various percentiles, ranging from
the 10th to the 90th, for households with double disease
[12]. The quantile regression is less affected by the outli-
ers [26]. It allows for estimating the association of OOP
expenditures on both communicable and noncommu-
nicable diseases with explanatory variables across the
entire range of the outcome variable.

Results

This study utilized information on all households with
members who had experienced both communicable
and noncommunicable diseases in the three months
before the survey. Of 24,809 households, 23,739 had
members who had experienced some illness, of which
39.2% reported to have suffered from one or more com-
municable diseases only, whereas 32% had experienced
one or more noncommunicable diseases. Only 28.5% of
households had members with both communicable and
noncommunicable diseases. This study used data on
22 diseases, with 12 noncommunicable diseases and 10
communicable diseases. The NCDs included high blood
pressure, diabetes, asthma, kidney disease, stroke, mus-
cle pain, cardiovascular disease, brain hemorrhage, can-
cer, dental care, and ulcers. The communicable diseases
included diarrhea, malaria, tuberculosis, hepatitis, chest
infection, polio, eye infection, measles, typhoid, pneu-
monia, and flu/fever. Information unrelated to illness,
such as child delivery, family planning, antenatal care,
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rehabilitative care, and disease undefined or ambiguously
defined (‘do not know’), was excluded from the analysis.
Table 1 shows the characteristics of participants with
double disease burden. Heads of households with mem-
bers experiencing the joint occurrence of CDs and NCDs
had a mean value 0.12 for higher education, 0.28 for
secondary, and 0.15 for the primary education, whereas
households with uneducated heads had a mean of 0.43.
The mean values for the double burden of diseases was
0.06 for female-headed households, and 0.96 for the
male-headed, 0.82 for the employed, 0.07 for unmarried,
0.91 for the outpatient, 0.19 for the public healthcare pro-
vider, and 0.35 for the urban. Across provinces, Punjab
had the highest mean value for the double disease bur-
den, while Baluchistan showed the lowest value. It may
be due to underreporting of the double diseases in Balu-
chistan, as the area is landlocked with a highly dispersed

Table 1 Descriptive statistics of the study variables
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population and has insignificant access to healthcare
facilities. The mean age of a head is 47 years. The mean
values of double diseases were higher in large households
and those with a higher proportion of older members.
The mean values of double diseases were 0.80 and 0.19
for the private and public sectors, respectively. Across
rural and urban areas, the rural areas showed a higher
mean value of double diseases compared to the urban
areas.

Figure 1 shows the adult equivalent monthly aver-
age OOP expenditures on CDs, NCDs, and double dis-
eases across various percentiles. The financial burden of
double disease is higher in each percentile compared to
communicable only or noncommunicable only, as indi-
cated by PKR 235 (USD 2.23) for double disease, PKR
145 (USD 1.38) for noncommunicable disease, and PKR
158 (USD 1.50) at the 10th percentile in 2017-18, which

Variables Proportion/mean at Cl for CDs

Proportion/mean at 95% for NCDs Proportion/mean
at 95% confi-
dence interval
for dual disease

Head education

No education 0.44[0.436, 0.448]
Primary 0.15[0.151,0.163]
Secondary 0.27[0.265, 0.278]
Higher secondary 0.12[0.124,0.134]
Gender-head

Male 0.91[0.911,0.920]
Female 0.08[0.079, 0.088]
Head's employment

Unemployed 0.16[0.159,0.170]
Employed 0.83[0.829, 0.840]
Head's marital status

Not married 0.087[0.082, 0.091]
Married 0.91[0.908,0.917]
Type of healthcare

Inpatient 0.06[0.058, 0.067]
Outpatient 0.93[0.932,0.941]
Healthcare-provider

Private 0.70[0.698, 0.712]
Public 0.29[0.287,0.301]
Region

Rural 0.65[0.646, 0.661]
Urban 0.34[0.338,0.353]
Province

Punjab 0.46[0.456,0.472]
Sindh 0.290[0.283, 0.297]
KP 0.14[0.136, 0.146]
Baluchistan 0.10[0.099, 0.108]
Head’s age 45[45.09, 45.50]
Household size 6.5[6.46, 6.56]
Older member 3.8[3.71, 3.90]

0. 42[0 419, 0.436] 0.43[0.419,0.443]
15[0.149,0.161] 0.15[0.147,0.164]

0. 28[0 274,0.289] 0.28[0.277,0.299]
13[0.129,0.140] 0.12[0.117,0.132]

0.91[0.905, 0.914]
0.08[0.085, 0.094]

0.19[0.192, 0.206]
0.80[0.793, 0.807]

0.09[0.087,0.097]
0.90[0.902,0.912]

0.09[0.087, 0.096]
0.90[0.903, 0.912]

0.77[0.770, 0.783]
0.22[0.216, 0.229]

0.62[0.621,0.637]
0.37[0.362,0.378]

0.47[0.465, 0.481]
0.20[0.201,0.215]
0.23[0.228,0.242]
0.08[0.201, 0.087]

47[46.7,47.2]

6.6[6.59, 6.70]
4.5[4.42,4.64]

0.93[0.92, 0.94]
0.06[0.061,0.73]

0.17[0.166, 0.184]
0.82[0.815,0.833]

0.92[0.913, 0.926]
0.07[0.073,0.086]

0.08[0.787,0.092]
0.91[0.907,0.921]

0.80[0.793,0.812]
0.19[0.187, 0.206]

0.64[0.629, 0.652]
0.35[0.347,0.370]

0.45[0.440, 0.464]
0.25[0.242,0.262]
0.20[0.193,0.212]
0.09[0.085, 0.099]
47.7[46.38,47.03]
6.9(6.87,7.03]
4.5[441,4.73]

Authors calculations, HIES 2018-19/NHA 2017-18
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Fig. 1 Adult-equivalent OOP expenditures on communicable, noncommunicable, and double diseases across various percentiles in Pakistan

is not an ordinary cost borne by families given the mas-
sive poverty, lack of health insurance, and limited out-
reach of social protection in Pakistan. Moreover, a family
spent on average PKR 1,057 (USD 10) on double disease,
PKR 652 (USD 6.21) on noncommunicable disease, and
PKR 711 (USD 6.7) on communicable disease at the 50th
percentile.

Among all percentiles, households in P90 had the
highest OOP expenditures on communicable diseases,
as they devoted a significant portion of their spending
on measles, flu/fever, pneumonia, and chest infections.
households spent more on TB and eye infections in p75.
A significant variation is observed across various percen-
tiles for polio, malaria, and hepatitis infection. Among
noncommunicable diseases, households spent dispro-
portionally higher on liver or kidney disease, depression,
and diabetes, as indicated by p90 (see Fig. 2). Adult-
equivalent monthly expenditures on communicable and
noncommunicable diseases were primarily evident in p75
and p90.

Table 2 presents the percentage distribution of house-
holds and average OOP expenditures across each com-
municable, noncommunicable, and double diseases for
different household expenditure quintiles. The percent-
ages of households with CD, NCD, and double diseases
(DDs) were 39.46%, 32.49%, and 28.05%, respectively.
The monthly average expenditure on CD, NCD, and
double diseases were USD 11.3, USD 21.9, and USD 45.7,
respectively. Households in Q1 spent an average of USD
10.9 on CDs, USD 21.3 on NCDs, and USD 39.9 on the

double burden of diseases, whereas in Q2, spent an aver-
age amount of USD 11.9, USD 23, and USD 43.1 on CDs,
NCDs and the double burden of diseases, respectively, in
a month. On the other hand, the average out-of-pocket
spending in Q5 on CD was USD 14.2, that on NCDs was
USD 27.0, and that on double burden disease was USD
55. An increasing trend can be observed in the percent-
age of households having NCDs and double diseases
from Q1 to Q5. Conversely, the percentage of households
with CDs declines from Q1 to Q5 (see Table 2).

Results from quantile regression
Table 3 presents the quantile regression results of adult-
equivalent out-of-pocket expenditures across the 10th,
25th, 50th, 75th, and 90th percentiles. Among all prov-
inces, Khyber Pakhtunkhwa showed a positive associa-
tion with OOP expenditures in the lower quantile (p10)
and a negative association in the upper quantile (p90).
Baluchistan showed a positive and significant association
with OOP expenditure on double disease in p25 and p50,
whereas a negative association was observed in p90. In
contrast, Sindh exhibited a positive association at lower
quantiles such as p25 and p50, and a negative association
at higher quantiles (p90). The out-of-pocket expenditures
were significantly associated with the intensity of the
double diseases in each quantile, indicating a higher val-
ues at the lower tail compared with the upper tail (coef-
ficient 119.5 for the p10 and coefficient 92.3 for the p90).
Regarding sociodemographic covariates, the analysis
showed an increase in out-of-pocket expenditures with
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Fig. 2 Distribution of adult equivalent OOPE on communicable and noncommunicable diseases across various percentiles
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Table 2 Percentage distribution of households and mean OOP expenditures across communicable, noncommunicable, and double

diseases by household expenditure quantiles

Percentage of = Communicable Percentage of

Non-communicable Percentage of

Communicable and non-

households disease Mean households disease households with communicable disease
with CDs (Cl at 95%) with NCDs Mean CD and NCDs Mean
(Cl at 95%) (Cl at 95%)
Overall 3946 $11.38 3249 $2193 28.05 $ 4575
[11.28,11.47] [21.75,22.11] [45.31,46.20]
Q1 4575 $10.961 29.83 $21.31 2442 $3997
[10.86, 11.05] [21.13,21.50] [39.44, 40.49]
Q2 41.56 $11.94 30.96 $230 2747 $43.19
[11.81,12.36] [22.76,23.24] [42.42,43.96]
Q3 37.62 $12.25 3294 $23.99 2945 $4513
[12.36,12.67] [23.70, 24.28] [44.21,46.06]
Q4 35.17 $13.17 3448 $25.20 30.35 $ 4859
[12.99,13.35] [24.85, 26.29] [47.51,49.66]
Q5 32.31 $14.21 36.62 $27.09 31.07 $ 55.05

[13.95,14.47]

[27.40, 27.57]

[53.48,56.62]

Authors calculations from HIES, 2018-19 & NHA data 2017-18; PKR implies Pakistan rupees; PKR was converted into dollars using average of monthly nominal

exchange rate for 2017-18 given by the State Bank of Pakistan, as follows, PKR 105: $1
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Table 3 Quantile regression of out-of-pocket expenditures associated with double disease
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Outcome variable: P10 P25 P50 P75 P90
Adult-equivalent Monthly OOPE
Province (RC: Punjab)
KP 6.566%** 6.254 5.624 -19.04 -46.72*
(2.274) (5.003) (14.66) (20.84) (25.75)
Sindh 0974 2384 25.69% 1.221 -54.43**
(2.556) (3.659) (15.07) (18.63) (21.43)
Baluchistan 4952 13.19*% 47.20%* 4.860 -112.0%*
(5.439) (7.479) (18.51) (25.65) (30.81)
Number of dual diseases
313.2%% 293.6%* 258.8%** 149.8** 6.053
(119.5) (114.9) (63.99) (59.52) (92.36)
Education (RC: Higher education)
No education 0.860 0.657 -3.160 3.996 -6.206
(3.173) (4.151) (12.09) (14.49) (23.30)
Primary -0.288 -2.776 2.566 3.201 21.04
(2418) (3.478) (13.02) (22.85) (26.81)
Secondary 2.955 0.787 16.24 60.20% 08.39%**
(4.473) (5.766) (23.64) (31.22) (37.87)
Married head (RC: Unmarried)
-2.475 5.248 33.06 29.36 -33.79
(5.431) (7.710) (25.20) (40.72) (38.89)
Female (RC: Male)
9.816 3.031 2.605 44.85 101.0
(6.277) (5.960) (25.34) (48.79) (85.04)
Employed (RC: unemployed head)
-2.870 -11.03** -52.91*** -41.72* -65.61**
(2.896) (5.027) (17.34) (22.97) (32.00)
Head's age -0.860%** -1.436%** -2 41 7%%% -2.424%%% -2.759%%
(0.104) (0.180) (0.390) (0.726) (0.870)
Older members -5.533%*% 2615 44.11%%*% 43.37%%% 45.01**
(1.731) (2.674) (8.739) (10.51) (17.72)
Household Size -73.82%%% -75.02%%* -67.65%%* -63.35%%* -6340%%*
(1.773) (2.187) (2.869) (3.101) (3.658)
Outpatient (RC: In-patient)
-3.525 -2.810 -12.08 6.543 -3.807
(4.366) (4.393) (12.06) (24.06) (30.37)
Public (RC: Private healthcare provider)
-3.734* -13.55%%% -70.73%%% -139.1%%% -2134%%
(2.223) (3.130) (13.78) (21.99) (46.85)
Rural (RC: Urban)
2.862 4.763* 6.507 -14.46 -33.60
(2.016) (2.531) (11.66) (15.44) (24.55)
Quantiles (RC: Quantile 1)
Q2 -15.26%** -27.23%** -94.11%** -89.92%** -155. 1%
(3.415) (4.442) (17.65) (24.79) (35.42)
Q3 -25.68%%% -30.76%%* -89.55%*% -104.6%%% -179.9%%*
(3.855) (5472) (17.43) (33.23) (35.36)
Q4 -25.59%%* -27.23%*%* -62.58*** -84.71%% -192.5%%%
(3.856) (6.292) (23.40) (25.77) (38.69)
Q5 -25.95%** -14.34** 9.895 26.88 -32.96
(4.117) (6.049) (30.87) (36.21) (50.96)
Constant 1,499%** 1,556%** 1,699%** 1,804%** 2,100%**
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Table 3 (continued)
Outcome variable: P10 P25 P50 P75 P90
Adult-equivalent Monthly OOPE

(117.6) (115.7) (68.39) (72.61) (101.2)
Observations 6,381 6,381 6,381 6,381 6,381

RCimplies reference category; Standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1

P10, P25, P50, P75 and P90 refer to percentiles

an increase in education level from p10 to p90. House-
holds with older members demonstrated a significantly
positive association with OOP expenditures from p50
to p90 but a negative relationship with OOP expendi-
ture at p10. Public healthcare was negatively associated
with OOP expenditures across all percentiles. The OOP
expenditures on double disease was positively associated
with the urban households in p10, p25, and p50, while
showed a negative association in p75 and p90.

Discussion

The findings showed variation in OOP expenditures on
double disease across various quantiles (p10, p25, p75
and p90). The joint occurrence of communicable and
noncommunicable diseases increases the financial bur-
den on families in lower quintiles, such as p10 and p25,
as it requires frequent hospital visits and expenditures
on medicines [27]. The results are in agreement with the
previous evidence that revealed the concentration of the
burden of diseases among households in lower socioeco-
nomic strata. Households from lower quintiles generally
cannot afford costly medical treatment [28]. As a result,
they are forced to borrow and sell out assets to meet
healthcare needs [29]. Furthermore, the financial strain
not only adversely affects the quality of life of ailing per-
sons but also make their caretakers face the brunt of the
reallocation of time and spending, often pushing families
under debt burden and impoverishment [30]. Previous
research has indicated OOP expenditures as one of the
crucial determinants of poverty [31].

The results showed that OOP expenditures increase
with increased education of the head across all percen-
tiles. A similar study suggested that educated people
make informed choices regarding healthcare utilization
compared to their uneducated counterparts [32]. The
lack of knowledge regarding healthcare limits the under-
standing of complexities associated with diseases, lead-
ing to delayed or underutilized medical treatment, and
resulting in severe health conditions [33]. The results
infer about the positive association of the households
with older members and OOP expenditures on double
disease are in line with the prior evidence, which indi-
cates that households with elderly members had a higher
likelihood of incurring healthcare expenditures than
households without elderly members [25].

Compared to the private healthcare, households with
double diseases had lower OOP expenditures on public
healthcare utilization. The results conform with the evi-
dence [34]. A higher treatment cost for multiple diseases
affect the household’s choice of healthcare utilization.
Financial barriers may force them to prioritize public
healthcare utilization over private services to manage
their other needs [35]. Generally, public healthcare ser-
vices are subsidized in Low-Middle-Income Countries
(LMICs). However, the outreach of such services is lim-
ited, and the quality is compromised mostly.

The results showed that urban households are asso-
ciated with higher OOP expenditures than their rural
counterparts. The findings align with the earlier evidence
[31], which showed that people allocate most of their
income to out-of-pocket healthcare payments in urban
areas. Expensive medications, healthcare services, and
higher living costs in urban areas contribute to excessive
OOP expenditures [36]. In our study, the employment,
marital status, and age of household heads were found to
be negatively associated with OOP expenditures across
different percentiles, whereas the strength (magnitude) of
the association was significant at the upper tails.

The findings indicate that household size and OOP
expenditures on double disease were negatively associ-
ated across all percentiles, implying that larger house-
holds had lower healthcare spending per adult equivalent
compared to smaller families. However, the result contra-
dicts with the prior evidence [37].

This study established that households with female
heads were inclined to incur higher out-of-pocket expen-
ditures than male-headed households. It may be due to
cultural restrictions on women’s mobility and their net-
working in Pakistan, which are often helpful in obtaining
subsidized medical treatment. A few studies have offered
similar insights into the association of the gender of the
head with OOP expenditures on multimorbidity [38].

The analysis stresses the need for expanding the out-
reach of public healthcare, regulating private healthcare,
and subsidizing private healthcare costs to deal with the
increasing burden of double diseases. Prior evidence sup-
ported the efficacy of health insurance, particularly uni-
versal health coverage or UHC, and medical subsidies in
reducing the financial burden related to double diseases
in developing countries [39].
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Strengths and limitations

We employed nationally representative datasets in this
study to explore the distribution of the co-occurrence
of communicable and noncommunicable diseases and
the associated financial burden. A rigorous exploratory
analysis was used, including tests for checking skewness,
frequency distributions of communicable, noncommu-
nicable, and double diseases, and quantile regression.
However, this study has some limitations. For example,
the analysis could not distinguish between subsidized
or insured medical treatment and medical costs solely
borne by households, leading to the likely overestima-
tion of the financial burden of double diseases. National
Health Accounts 2017-18 did not provide information on
health insurance and subsidized medical care. In addition
to this, the data on some diseases, such as AIDS, men-
tal disorders, and skin disease, were not available, which
restricted the analysis to selected communicable and
noncommunicable diseases. Lastly, due to the unavail-
ability of detailed information, the study could not scru-
tinize the out-of-pocket expenditures associated with the
complex surgical procedures.

Conclusion

This study provides a comprehensive analysis of OOP
expenditures in the context of the double burden of dis-
eases. The findings drawn from the quantile regression
showed that the financial burden was unequally distrib-
uted across various quantiles. Furthermore, the financial
costs associated with double diseases were higher among
large-sized families, elderly members, and households
with members experiencing certain health conditions,
such as depression, liver and kidney disease, hepatitis,
and pneumonia.

The higher out-of-pocket medical payments may infer
that the population is affluent enough to pay for double
diseases. Still, it does not necessarily mean that OOP
expenses are a better way to finance medical treatment,
especially when socioeconomic gaps are substantial.

The research findings are helpful for policymakers to
understand the underlying mechanism for the unequal
distribution of OOP expenditures associated with dou-
ble diseases and develop social security schemes. The
government of Pakistan should expand the coverage of
subsidized healthcare services to marginalized groups of
populations, particularly for those who are suffering from
double disease burden. Furthermore, there is a dire need
for comprehensive data on illness types, costs associated
with illness, healthcare values, and quality of life indica-
tors to provide rigorous evidence for policymaking.

Abbreviations

AIDS  Immunodeficiency syndrome

cD Communicable disease

HIES Household Integrated Economic Survey

Page 9 of 10

NHA National Health Accounts
NCD Noncommunicable disease
DDs Double diseases

IDoP  Infectious disease of Poverty
LMIC  Low-middle-income-countries
OOP  Out-of-pocket

PBS Pakistan Bureau of Statistics
PKR Pakistani rupees
usb United States Dollar

Author contributions

LN contributed to the conceptualization, data analysis, and writing down

of results and discussion. SS has contributed to the introduction, literature
review, discussion, and conclusion. LN has formatted the paper for the journal.
Both authors reviewed the article for grammatical errors or typos before the
submission.

Funding
Authors have not received any financial support from any organization to
conduct this research.

Data availability

This article is based on the secondary data obtained from the Pakistan Bureau
of Statistics website: https://www.pbs.gov.pk/content/psim-hies-2018-19-
microdata The data is available in the open domain. Anyone can access

the HIES 2018-19 data. The National Health Accounts 2017-18 data can be
obtained from PBS against payment.

Declarations

Ethics approval and consent to participate
Not Applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 30 September 2023 / Accepted: 10 March 2024
Published online: 14 March 2024

References

1. Boutayeb A.The double burden of communicable and noncommunicable
diseases in developing countries. Trans R Soc Trop Med Hyg. 2006;100:191-9.

2. Abbafati C, Abbas KM, Abbasi-Kangevari M, Abd-Allah F, Abdelalim A, Abdol-

lahi M, et al. Global burden of 369 diseases and injuries in 204 countries and

territories, 1990-2019: a systematic analysis for the global burden of Disease

Study 2019. Lancet. 2020;396:1204-22.

WHO. Fact sheet: Non communicable Diseases. 2022.

Asian Development Bank. Development Asia. 2011.

5. Bhutta ZA, Salam RA, Das JK, Zohra SL. Tackling the existing burden of infec-
tious diseases in the developing world: existing gaps and the way forward.
Infect Dis Poverty. 2014;3.

6. LunaF, Luyckx VA. Why have noncommunicable diseases been left behind?
Asian Bioeth Rev. 2020;12:5-25.

7. World Economic Forum. Harvard School of Public Health. The Global Eco-
nomic Burden of Noncommunicable Diseases. 2011.

8. McIntyre D, Thiede M, Dahlgren G, Whitehead M. What are the economic
consequences for households of illness and of paying for health care in low-
and middle-income country contexts? Soc Sci Med. 2006,62:858-65.

9. Pallegedara A. Impacts of chronic noncommunicable diseases on house-
holds’ out-of-pocket healthcare expenditures in Sri Lanka. Int J Health Econ
Manag. 2018;18:301-19.

10. Falkingham J. Poverty, out-of-pocket payments and access to health care:
evidence from Tajikistan. Soc Sci Med. 2004;58:247-58.

11, Karan A, Farooqui HH, Hussain S, Hussain MA, Selvaraj S, Mathur MR.
Multimorbidity, healthcare use and catastrophic health expenditure by

Hw


https://www.pbs.gov.pk/content/pslm-hies-2018-19-microdata
https://www.pbs.gov.pk/content/pslm-hies-2018-19-microdata

Naz and Sriram BMC Public Health

22.

23.

24.

25,

26.
27.

(2024) 24:801

households in India: a cross-section analysis of self-reported morbidity from
national sample survey data 2017-18. BMC Health Serv Res. 2022;22:1151.
Anindya K, Ng N, Atun R, Marthias T, Zhao Y, McPake B, et al. Effect of multi-
morbidity on utilisation and out-of-pocket expenditure in Indonesia: quantile
regression analysis. BMC Health Serv Res. 2021;21:427.

Le DD, Leon-Gonzalez R, Giang TL, Nguyen AT. Socio-economic-related
health inequality in noncommunicable diseases among older people in Viet
Nam. Ageing Soc. 2021,41:1421-48.

Thanh PT, Duong PB. The economic burden of noncommunicable diseases
on households and their coping mechanisms: evidence from rural Vietnam.
World Dev. 2022;151:105758.

Brinda EM, Rajkumar AP, Enemark U, Prince M, Jacob KS. Nature and deter-
minants of out-of-pocket health expenditure among older people in a rural
Indian community. Int Psychogeriatr. 2012;24:1664-73.

Naz L, Ghimire U, Zainab A. Behavioral factors associated with utilization of
healthcare services among elderly in Pakistan: evidence from a nationally
representative survey. BMC Geriatr. 2021,21:42.

Oduro Appiah J, Agyemang-Duah W, Peprah C, Adei D, Peprah P, Fordjour AA.
Transportation barriers to formal healthcare utilisation and associated factors
among poor older people under a social protection programme in Ghana. J
Transp Health. 2020;19:100965.

Jafar TH, Haaland BA, Rahman A, Razzak JA, Bilger M, Naghavi M, et al. Non-
communicable diseases and injuries in Pakistan: strategic priorities. Lancet.
2013;381:2281-90.

World Health Organization. Noncommunicable Diseases Progress Monitor
2022.2022.

Zaidi SA. The urban bias in health facilities in Pakistan. Soc Sci Med.
1985,20:473-82.

Muhammad Q, Eiman H, Fazal F, Ibrahim M, Gondal FM. Healthcare in Paki-
stan: navigating challenges and building a brighter future. Cureus. 2023;15.
Pakistan Bureau of Statistics. National Health Accounts Pakistan. Islamabad;
2017.

Zaidi SA, Bigdeli M, Langlois EV, Riaz A, Orr DW, Idrees N, et al. Health systems
changes after decentralisation: progress, challenges and dynamics in Paki-
stan. BMJ Glob Health. 2019;4:¢001013.

Zhai X, Zhang Q, Li X, Zhao X. Association between multimorbidity patterns
and catastrophic health expenditure among Chinese older adults living
alone. Arch Gerontol Geriatr. 2023;106:104892.

Du J,Yang X, Chen M, Wang Z. Socioeconomic determinants of out-of-
pocket pharmaceutical expenditure among middle-aged and elderly adults
based on the China Health and Retirement Longitudinal Survey. BMJ Open.
2019;9:024936.

Koenker R, d'Orey V. Comput Regres Quantiles Appl Stat. 1987.

Palladino R, Lee JT, Ashworth M, Triassi M, Millett C. Associations between
multimorbidity, healthcare utilisation and health status: evidence from 16
European countries. Age Ageing. 2016;45:431-5.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Page 10 of 10

Abegunde DO, Mathers CD, Adam T, Ortegon M, Strong K. The burden and
costs of chronic diseases in low-income and middle-income countries.
Lancet. 2007;370:1929-38.

Zhao'Y, Atun R, Anindya K, McPake B, Marthias T, Pan T et al. Medical costs
and out-of-pocket expenditures associated with multimorbidity in China:
quantile regression analysis. BMJ Glob Health. 2021;6.

Gutiérrez-Delgado C, Guajardo-Barrén V. The double burden of disease in
developing countries: the Mexican experience. In: Chernichovsky D, Hanson
K, editors. Innovations in Health System Finance in developing and transi-
tional economies. Emerald Group Publishing Limited; 2009. pp. 3-22.

Garg CC, Karan AK. Reducing out-of-pocket expenditures to reduce poverty:
a disaggregated analysis at rural-urban and state level in India. Health Policy
Plan. 2009,24:116-28.

Molla AA, Chi C, Mondaca ALN. Predictors of high out-of-pocket healthcare
expenditure: an analysis using Bangladesh household income and expendi-
ture survey, 2010. BMC Health Serv Res. 2017;17.

Castro-Sanchez E, Chang PWS, Vila-Candel R, Escobedo AA, Holmes AH.
Health literacy and infectious diseases: why does it matter? Int J Infect Dis.
2016;43:103-10.

Anwar M, Green J, Norris P Health-seeking behaviour in Pakistan: a narrative
review of the existing literature. Public Health. 2012;126:507-17.

Basu S, Andrews J, Kishore S, Panjabi R, Stuckler D. Comparative performance
of private and Public Healthcare Systems in low- and Middle-Income coun-
tries: a systematic review. PLoS Med. 2012;9:21001244.

Kumara AS, Samaratunge R. Patterns and determinants of out-of-pocket
health care expenditure in Sri Lanka: evidence from household surveys.
Health Policy Plan. 2016;31:970-83.

Khalid F, Raza W, Hotchkiss DR, Soelaeman RH. Health services utilization and
out-of-pocket (OOP) expenditures in public and private facilities in Pakistan:
an empirical analysis of the 2013-14 OOP health expenditure survey. BMC
Health Serv Res. 2021;21:178.

Ozgen Narci H, Sahin |, Yildinm HH. Financial catastrophe and poverty
impacts of out-of-pocket health payments in Turkey. Eur J Health Econ.
2015;16:255-70.

Bernabé E, Masood M, Vujicic M. The impact of out-of-pocket payments for
dental care on household finances in low and middle income countries. BMC
Public Health. 2017;17:109.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.



	﻿Out-of-pocket expenditures associated with double disease burden in Pakistan: a quantile regression analysis
	﻿Abstract
	﻿Background
	﻿Data and sample
	﻿Outcome variable
	﻿Double disease burden

	﻿Other covariates
	﻿Statistical approach

	﻿Results
	﻿Results from quantile regression

	﻿Discussion
	﻿Strengths and limitations

	﻿Conclusion
	﻿References


