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Introduction
Financial limitations are often a barrier for many patients
in receiving the appropriate healthcare required during the
course of a disease. To counter such inequitable access to
healthcare, Universal Healthcare Coverage (UHC) was
introduced as part of the Sustainable Development Goals
(SDGs) in 2015.1 UHC helps nations in curbing out-of-
pocket expenditures by their patients and is specifically
important for surgical interventions, where an estimated
3.7 billion people are prone to catastrophic expenditures
(defined as 10% of overall expenses incurred within the
house) if they require surgical care.2

The last decade saw UHC gaining momentum globally,
where every country has been striving towards achieving
it for improving the healthcare quality of its citizens.3 High-
income countries (HICs) such as Japan and France have

been able to develop mature UHC systems, which have
proven to be sustainable over a long time.3,4 Meanwhile,
low- and middle-income countries (LMICs) such as Ghana
and Bangladesh are still in the process of setting up
systems that can provide healthcare coverage to all.3,4 A
national health expenditure survey conducted from 2013
to 2014 in Pakistan, a South Asian LMIC, indicated 58% of
the total health expenditure to be derived from out-of-
pocket (OOP), with 85% being spent in private hospitals.5
As a means to decrease these high incurred costs on the
population, Pakistan initiated its first step towards UHC
within Khyber Pakhtunkhwa (KP), a province of the country
in 2015. This initiative was introduced as the Sehat Card
Plus (SCP) Programme for the citizens of the province who
could utilize it for pre-defined surgical and non-surgical
healthcare services.6

While there were continuous modifications made to this
first-of-its-kind programme, the evaluations were mostly
limited to administrative domains, including population
coverage, specialties where SCP was applicable, number of
hospitals empanelled, etc.6,7 with little focus on utilization
of resources and treatment outcomes. Several studies from
the United States have indicated higher utilization of
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resources and greater morbidity in Medicaid patients
whose healthcare expenditure is covered by the state due
to their low-income background.8,9

Since surgical interventions have incurred greater costs and
higher utilization of resources as compared to non-surgical
treatment in the context of SCP,7 it is imperative to evaluate
its associated outcomes such as length of stay and
readmissions that can provide an insight to the utilization
of resources. This can in turn identify the strengths and
limitations of SCP, develop informed policies and expand
this initiative to other parts of the country. Therefore, this
study aimed to determine the utilization of SCP among
citizens of Peshawar, the capital city of KP, for pre-defined
surgical interventions and identify its association with
length of stay (LOS), 14 and 30-day readmission within the
same specialty post-discharge. 

Patients and methods
Ethical approval for this study was received from the Aga
Khan University Ethics Review Board (2022-7632-22601).
This retrospective study used convenience sampling, with
data extracted from four tertiary care hospitals in Peshawar.
These comprised of three private and one public sector
hospital, all of which are empanelled by the province to
provide healthcare services using SCP. Since the public
sector hospital has a bed capacity of approximately 1300
and the private sector hospitals can accommodate an
estimated 1350 patients cumulatively, equal representation
was achieved from both the sectors.

The data collection process took place from October 2022
to December 2022. Data was procured both electronically
and manually for a period of 16 months, from 1st June 2021
to 30th September 2022. During this period, all patients
who underwent exploratory laparotomy, lower (uterine)
segment caesarean section (LSCS), or open reduction
internal fixation (ORIF) of fractures, were included in the
study. These procedures have been specified by the Lancet
Commission on Global Surgery in 2015 as “Bellwether
Procedures”, the provision of which has been deemed a
core indicator of global surgery.10 As per the World Health
Organization (WHO) database, the performance of these
surgeries signified the completion of other less
complicated procedures mentioned within WHO’s primary
surgery package.10

A proforma was developed to collect the data on
demographics, admission details, and surgical outcomes.
Extracted data for each patient included their age, gender,
district of residence, whether SCP was used for treatment,
type of Bellwether Procedure done, LOS (in days), outcome
at discharge (alive/expired), and readmission within 14 and
30-days after discharge (in the same specialty). Three

hospitals had well-developed electronic health record
(EHR) systems that utilized the Current Procedural
Terminology (CPT) system as a means to classify diagnosis
and treatment accurately.11 The CPT codes specified for
exploratory laparotomy, LSCS, and ORIF of fractures were
used to extract relevant data. Since one private hospital
lacked an EHR system, data was collected manually
through file reviews, where records were maintained
according to the type of surgical intervention. Three data
collectors reviewed each record that fulfilled the inclusion
criteria and performed data entry on an Excel sheet stored
on a password-protected computer. The data was extracted
as per the variables in the proforma. The three hospitals
with EHR systems did not have data related to the patient’s
comorbidities, disability status, and complications.
Therefore, these variables could not be included in the
analysis.

Estimating 8% of the patients using SCP to be readmitted
after surgery, a total sample of 373 was calculated (with 223
SCP users and 150 non-users), to achieve 80% power at a
two-sided 5% level of significance.12 After retrieving
datasets from all hospitals, patients having an emergent
status for surgical intervention were excluded, with the
inclusion of all other records, regardless of their age,
gender, and SCP status. All data were anonymised using de-
identified codes to ensure the confidentiality of the
patients. 

Data was analyzed using Stata software (StataCorp, College
Station, TX), version 14.2. Categorical data were reported
as frequencies and percentages (n/%), normally distributed
continuous data were reported with means and standard
deviations (SD), and continuous data with skewness was
reported with median and interquartile range (IQR).
Multivariable regression analysis was performed to
determine the independent associations of SCP insurance
usage with length of stay and readmission, after controlling
for age, gender, type of hospital (public/private), and
surgical intervention. Since severity of the disease was not
available, it could not be adjusted. A p-value of <0.05 was
considered significant.

Results
A total of 1891 records were obtained from all four
hospitals. After excluding records with missing data, 1853
entries were used for analysis. The mean age of all patients
was 28.74±12.75 years, with the majority of patients being
females, n=1,379 (74.42%). This gender predominance was
due to the extensive number of LSCS cases, n=1150
(62.06%). ORIF and exploratory laparotomy were
performed on 547 (29.52%) and 156 (8.42%) patients
respectively. The mortality rate for the overall cohort was



17 (0.92%). Table 1 demonstrates the demographic details
of the cohort, as well as the readmission rate at 14- and 30-
days post-discharge.

As shown in Table 2, the total sample was stratified as per
the use of SCP to determine the demographics and
outcomes based on their status of insurance. For the
independent variables age, gender, and surgical
intervention, a statistically significant difference was noted
between the two groups (all p<0.001). However, no
difference was seen for in-hospital mortality and
readmission at both 14- and 30-days post-discharge. The
mortality rate among SCP users was 07 (1.20%), while for
SCP non-users, it was 10 (0.79%). Furthermore, the crude
readmission rate at both 14- and 30-days after discharge
was greater for SCP non-users as compared to SCP users
(14-day readmission rate:  87 out of 1261 (6.90%) vs 31 out
of 575 (5.39%); 30-day readmission rate: 36 (2.85%) vs 8
(1.39%).

Stratified by surgical intervention, the highest mortality
rate was observed within exploratory laparotomy, n=12
(7.69%), while patients undergoing LSCS did not report any
mortality. The longest median length of stay (LOS) was

observed for patients undergoing ORIF (median: 6 days;
IQR: 2-8 days), followed by exploratory laparotomy
(median: 5.5 days; IQR: 3-11 days) and LSCS (median: 2 days;
IQR: 2-3 days). To test the adjusted difference in LOS
between the two groups, mean LOS was used to provide
estimates. An increase was seen in mean LOS after
adjusting for confounders (age, gender, type of hospital,
and surgical intervention) within SCP users (4.55 to 4.62
days), while within SCP non-users, a decrease was observed
(4.42 to 4.39 days). The highest readmission rates for both
14- and 30-days post-discharge were observed in patients
who underwent exploratory laparotomy. 

Multivariable regression models were constructed for
primary outcomes after removing the records of expired
patients and those with unknown readmission status. 
Table 3 illustrates the association between the use of SCP
and surgical outcomes. Specifically, 3A shows its
relationship with the length of stay for 1,836 cases; 3B
highlights factors independently associated with 14-day
readmission, drawn from 1,783 cases; and 3C presents a
multivariable logistic regression model for 30-day
readmission, also involving 1,783 cases. As shown in 
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Table-1: Demographic details and readmission rate of the included sample.

Variable n (%) (n=1853)

Age (years)
≤ 18 292 (15.76)
19-44 1389 (74.96)
45-64 125 (6.75)
≥ 65 47 (2.54)
Gender
Male 474 (25.58)
Female 1379 (74.42)
Use of Sehat Card Insurance
Yes 582 (31.41)
No 1271 (68.59)
Type of Hospital
Public 697 (37.61)
Private 1156 (62.39)
Surgical Intervention
Exploratory Laparotomy 156 (8.42)
Lower (uterine) Segment Caesarean Section (LSCS) 1150 (62.06)
Open Reduction Internal Fixation (ORIF) 547 (29.52)
Status at Discharge
Alive 1836 (99.08)
Expired 17 (0.92)

n (%) (n=1836)
14-Day Readmission (Discharge to 1st Readmission)
Yes 118 (6.43)
No 1665 (90.69)
Unknown 53 (2.89)
30-Day Readmission (Discharge to 1st Readmission)
Yes 44 (2.40)
No 1739 (94.72)
Unknown 53 (2.89)

Table-2: Distribution of Demographics and Readmission Rate as per Insurance Status.

Variable Sehat Card Sehat Card p-value
Users Non-Users 

(n=582) (n=1271)
n (%) n (%)

Age (years) <0.001
≤ 18 41 (7.04) 251 (19.75)
19-44 493 (84.71) 896 (70.50)
45-64 36 (6.19) 89 (7.00)
≥ 65 12 (2.06) 35 (2.75)
Gender <0.001
Male 109 (18.73) 365 (28.72)
Female 473 (81.27) 906 (71.28)
Type of Hospital 0.413
Public 211 (36.25) 486 (38.24)
Private 371 (63.75) 785 (61.76)
Surgical Intervention <0.001
Exploratory Laparotomy 62 (10.65) 94 (7.40)
Lower (uterine) Segment 429 (73.71) 721 (56.73)
Caesarean Section (LSCS)
Open Reduction Internal Fixation (ORIF) 91 (15.64) 456 (35.88)
Status at Discharge 0.383
Alive 575 (98.80) 1261 (99.21)
Expired 7 (1.20) 10 (0.79)

n (%) (n=575) n (%) (n=1261)
14-Day Re-admission (Discharge to 1st Re-admission) 0.214
Yes 31 (5.39) 87 (6.90)
No 529 (92.00) 1136 (90.09)
Unknown 15 (2.61) 38 (3.01)
30-Day Re-admission (Discharge to 1st Re-admission) 0.056
Yes 8 (1.39) 36 (2.85)
No 552 (96.00) 1187 (94.13)
Unknown 15 (2.61) 38 (3.01)
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Table 3A, after adjusting for surgical intervention, age, and
gender, multivariable linear regression indicated that
compared to SCP non-users, SCP users had a significantly
prolonged LOS (standardized β = 0.52, p=0.022).

Tables 3B and 3C show multivariable logistic regression
models used to highlight associations between the use of
SCP and readmission at 14- and 30-days post-discharge
respectively. The odds of 14-day readmission amongst
those using SCP lowered by 36% (95% CI: 0.41-1.00), as
shown in Table 3B. Additionally, the odds of readmission
among patients undergoing surgery at a public hospital
were 2.58 times more than those getting a surgical
intervention at a private hospital. 

While 30-day readmission was significantly higher in
patients undergoing exploratory laparotomy (OR: 4.12, 95%
CI: 1.40-12.20) and ORIF (OR: 3.03, 95% CI: 1.15-7.97), the
status of SCP use did not indicate any significant
association with it (p<0.225). Table 3C further depicts the
association between independent variables to 30-day post-
discharge readmission.

Discussion
The findings from this retrospective study highlight the
surgical outcomes associated with the use of public
insurance in a resource-limited setting. The results indicate
limited use of public insurance for inpatient surgical
procedures among the included hospitals, where
approximately only 30% of patients utilized it. Furthermore,
SCP users had a significantly higher LOS as compared to the
patients who did not receive services under SCP for the
same procedures. While the SCP users had significantly
lower odds of having 14-day readmission as compared to
SCP non-users, there was no significant difference between
these groups for 30-day readmission rates.

The SCP was introduced as a means to provide increased
access to healthcare delivery in terms of both availability
and affordability to all residents of KP.6 There has been a
continuous expansion within the services of this publicly
funded programme since its inception in 2015.13 Currently,
approximately 7.2 million families are utilizing the SCP
services.14 Our results indicate only 582 (31.4%) patients
used SCP for major surgical procedures, specifically
exploratory laparotomy, LSCS, and ORIF. The limited use of
SCP is majorly due to the residents being ineligible for the
programme due to their citizenship, lack of proper
documentation required for registration in the programme,
and not being aware of the SCP services.15 However, the
number of enrolled families within the programme has
continued to increase, with 35,866,110 families registered
for it as of 1st July 2022.7 Continuous primary, secondary,
and third-party evaluations further identify barriers

Table-3: Adjusted Beta Coefficients for Association between Use of Sehat Card and
Surgical Outcomes: (A) Length of Stay (LOS); (B) 14-Day Readmission; (C) 30-
Day Readmission

Table 3A: Multivariable Linear Regression Model for Association between Length of
Stay and Use of Sehat Card

Variable Adjusted Beta p-value
Coefficients 

(95% CI)

Use of Sehat Card Insurance
No Reference -
Yes 0.52 (0.08,0.97) 0.022
Surgical Intervention
Lower (uterine) Segment Caesarean Section (LSCS) Reference -
Exploratory Laparotomy 6.11 (5.16,7.05) <0.001
Open Reduction Internal Fixation (ORIF) 3.59 (2.79,4.40) <0.001
Gender
Female Reference -
Male -0.18 (-0.90,0.55) 0.634
Age (years)
≤18 Reference -
19-44 0.31 (-0.36,0.99) 0.360
45-64 0.22 (-0.73,1.17) 0.651
≥ 65 0.47 (-0.98,1.92) 0.522
Table 3B: Multivariable Logistic Regression Model for Association between 14-Day
Readmission and Use of Sehat Card

Use of Sehat Card Insurance
No Reference -
Yes 0.64 (0.41,1.00) 0.048
Type of Hospital
Private Reference -
Public 2.85 (1.79,4.54) <0.001
Surgical Intervention
Lower (uterine) Segment Caesarean Section (LSCS) Reference -
Exploratory Laparotomy 1.87 (0.87,4.03) 0.109
Open Reduction Internal Fixation (ORIF) 0.73 (0.33,1.59) 0.423
Age (years)
≤ 18 Reference -
19-44 2.42 (1.27,4.64) 0.008
45-64 2.17 (0.95,4.97) 0.068
≥ 65 1.76 (0.46,6.70) 0.406
Gender
Female Reference -
Male 1.52 (0.81,2.87) 0.192
Table 3C: Multivariable Logistic Regression Model for Association between 30-Day
Readmission and Use of Sehat Card

Use of Sehat Card Insurance
No Reference -
Yes 0.61 (0.27,1.36) 0.225
Surgical Intervention
Lower (uterine) Segment Caesarean Section (LSCS) Reference -
Exploratory Laparotomy 4.13 (1.40,12.20) 0.010
Open Reduction Internal Fixation (ORIF) 3.03 (1.15,7.97) 0.024
Gender
Female Reference -
Male 1.52 (0.66,3.48) 0.322



associated with the usage of insurance and provide
potential solutions for equitable expansion of the
programme.7,15

A major finding of this study is the significantly prolonged
LOS for SCP users undergoing Bellwether procedures as
compared to SCP non-users. Multiple studies from HICs
demonstrate a prolonged hospital stay for insured patients.
Studies from the United States using data from the National
Trauma Data Bank (NTDB) and the American College of
Surgeons-National Surgical Quality Improvement
Programme (ACS-NSQIP) concluded that insured patients
have a longer LOS than uninsured patients post-trauma
and post-pancreatoduodenectomy, respectively.16,17 While
limited, literature from LMICs also indicates similar findings
for various other treatments18 While the public-funded SCP
aims to increase accessibility to healthcare services within
Pakistan, there is a possibility of overuse of medical services
owing to no expenses incurred to the patient, often
referred to as moral hazard.19 Furthermore, insured patients
are also shown to have more surgical complications as
compared to patients paying out-of-pocket.20 It is
imperative to ascertain the causes of prolonged LOS in our
study to prevent excessive use of medical services which
can increase the stakeholders’ expenditure and decrease
the rate of complications as a means of providing quality
care, irrespective of the payer status.

The rate of 14-day readmission is used consistently in
Taiwan as a monitoring indicator of healthcare quality.21

Due to a similar short- and long-term healthcare goals of
Pakistan and China, and a similar Asian population, we used
the 14-day readmission parameter to identify its potential
association with patients’ insurance status. After adjusting
for confounders, our results indicate 36% lower odds of 14-
day readmission for insured patients as compared to their
uninsured counterparts. Contrary to our findings, Lin et al.
concluded a higher 14-day readmission rate in publicly
insured children as compared to those who are privately
insured.22

Concerning the association of 30-day readmission rates
with insurance status, there is wide variability within the
literature. Our results showed no statistical difference in 30-
day readmission rate among SCP users and non-users 
(p< 0.225). Similarly, a study from Philadelphia reported no
statistical difference for 30-day readmission rate in gastric
bypass patients among users and non-users of
Medicare/Medicare.23 In contrast, Jacobs et al. analysed
inpatient NSQIP data and concluded Medicaid and
uninsured patients to have significantly increased 30-day
readmission as compared to privately insured patients
(adjusted OR: 1.35, 95% CI: 1.11–1.65, p-value: 0.004).24

There is a possibility that self-paying/uninsured patients

delay seeking care and take early discharges/leave against
medical advice due to the costly healthcare,25 leading to
increased readmission rates. However, this was not seen in
our study, encouraging the need for similar research to be
conducted with a higher number of SCP-empanelled
hospitals. 

Since the surgical outcomes of SCP users have not been
determined after the inception of the programme in 2015,
this study is the first-of-its-kind to compare vital quality
indicators such as LOS and readmission rates of insured
with uninsured patients. Furthermore, using Bellwether
procedures to ascertain these outcomes allowed for a
broader perspective on the quality of healthcare services
provided under the SCP. 

While this study used patient cohorts from both public and
private hospitals, the overall sample was small. This limited
determination of factors associated with mortality, owing
to its lower rate. Data were extracted from four hospitals
that received patients from diverse settings and
backgrounds. However, since these hospitals were within
the same city of the province, it can limit the
generalisability of the results. Since the dataset received
only included the individual hospital’s record number and
not the reference number allocated to the patients as part
of SCP, they could not be tracked for post-discharge
mortality and readmission in cases where they might have
gone to a different hospital. Furthermore, the severity of
the disease was not available. Maintenance of EHRs within
other SCP-empanelled hospitals would have allowed for
increased variables and more robust analysis.

Conclusion
Our results show that compared to SCP non-users, SCP
users have a significantly higher LOS and lower 14-day
readmission rate, with no statistical difference for 30-day
readmission rate. Higher LOS can lead to over-utilisation of
resources in the public insurance programme, however
lower readmission rates show optimal recovery of surgical
patients. Continuous scrutiny and evaluation of such
programmes is required, both within administrative and
treatment domains, to ensure appropriate use of resources
and positive outcomes for patients. This could pave
avenues for further improvement in SCP, establishing it as
a model of public insurance programme for other low-
resource settings.

Disclaimer: Limited findings from this study have
previously been discussed in a report titled “Third Party
Evaluation of Sehat Card Plus Khyber Pakhtunkhwa” which
was conducted by the Department of Community Health
Science at the Aga Khan University, Karachi, Pakistan.
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