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Health care durations and health care expenses of
patients with femoral shaft fractures who underwent 
intramedullary nailing: retrospective cohort study
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ABSTRACT
Background. In 2016, the Philippine Health Insurance Corporation (PhilHealth) introduced the Z­package to 
provide financial coverage for, among others, intramedullary nailing procedures and implant costs for eligible 
patients with femoral shaft fractures.
Objective. To compare health care durations and expenses between patients with closed femoral shaft fractures 
requiring intramedullary fixation who utilized the PhilHealth Z­package and those who did not.
Design. Retrospective cohort study.
Setting. Orthopedic Ward, Southern Philippines Medical Center, Davao City, January to December 2018.
Participants. 66 male and female patients, aged 19 to 39 years, who underwent intramedullary nailing for closed 
femoral shaft fractures.
Main outcome measures. Time to surgery, length of hospital stay, total hospital bill, total PhilHealth coverage, 
other funds for medical assistance (OFMA) coverage, and out­of­pocket (OOP) expenses.
Main results. Among the 66 patients, 33 had the Z­package, while the remaining 33 did not. The median time to 
surgery (19 days vs 24 days; p=0.156), median length of hospital stay (24 days vs 29 days; p=0.546), and median 
total hospital bill (Php 62,392.00 vs Php 62,404.80; p=0.314) were comparable between those without the Z­
package and those who had, respectively. However, patients without the Z­package had significantly lower total 
PhilHealth coverage (Php 30,740.00 vs Php 48,740.00; p<0.001) and higher OFMA coverage (Php 49,909.90 
vs Php 34,409.20; p=0.024), and OOP expenses (Php 0.00; IQR: Php 0.00 to Php 20,000.00 vs Php 0.00; IQR: 
Php 0.00 to Php 0.00; p=0.004) compared to those with the Z­package.
Conclusion. Patients with the Z­package had a slightly longer time to surgery, although this difference was not 
statistically significant. However, they benefited from significantly lower remaining bills after PhilHealth 
coverage and reduced OOP expenses compared to patients without Z­package coverage. 
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experience delays in surgery also have a 
higher mortality risk compared to those who 
receive timely intervention.6-10 Patients who 
experienced delayed orthopedic surgery had 
mortality rates ranging from 12.35% to 
38.71%,9 10 while the odds of  dying were 

IN ESSENCE

The financial burden of intramedullary fixation in 
orthopedic injuries is substantial.

Introduced in 2016, the PhilHealth Z‐package 
provides financial coverage for services like 
intramedullary nailing and implant expenses for 
femoral shaft fractures.

In this cohort study, patients without Z‐package 
coverage had significantly higher coverage from 
other funds for medical assistance and out‐of‐
pocket expenses compared to those with the 
package.
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INTRODUCTION
Orthopedic injuries needing fixation can 
result in a substantial financial burden on 
patients, particularly in settings with limited 
resources.1 The cost of  orthopedic implants 
alone can be significant and may force 
patients to postpone treatment, receive in -
adequate treatment, or forgo treatment alto -
gether. Such delays and inadequate treat ment 
can result in poor patient outcomes, as well 
as productivity loss.2 3

Delaying orthopedic surgery can increase 
the risk of  postoperative complications, 
ranging from minor issues, such as pressure 
sores and superficial wound infections, to 
more severe problems, such as respiratory 
complications, cardiac events, and deep vein 
thrombosis.4 The odds of  experiencing any 
of  these complications were found to be 
1.11 to 2.08 times higher for patients with 
delayed surgery.5 6 Orthopedic patients who 
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found to be between 1.09 and 4.5 times 
higher among patients with delayed surgery 
compared to those who received timely 
intervention.6 7 The factors contributing to 
delayed orthopedic surgery often include 
limited financial resources and inadequate 
health care insurance coverage.6 11-13

According to the 2019 Philippine 
National Health Accounts, household out-
of-pocket (OOP) payments accounted for 
47.9% of  the total health expenditure, which 
is a decrease from 62.1% in 2012. Con -
versely, government schemes and compul -
sory contributory health care financing 
schemes contributed 42% to the current 
health expenditure in 2019, representing an 
increase from 27.9% in 2012.14 15 The 
government schemes and compulsory con -
trib utory health care financing schemes 
encompass a range of  programs, including 
domestic revenue-based central government 
schemes, foreign assistance-based central 
government schemes, state/regional/local 
government schemes, and social health 
insurance schemes.14

In 2013, the Philippine Health Insurance 
Corporation (PhilHealth), introduced case 
rates for various medical conditions and 
procedures, including those related to 
femoral shaft fractures, as outlined in 
PhilHealth Circular No. 0035-2013. For the 
specific case of  femoral shaft fractures, the 
implemented case rate amounts to Php 
30,740.00, covering the procedure cost while 
excluding the cost of  implants.16 To alleviate 
the financial burden on patients and ensure 
that they receive appropriate health care 
without delay or inadequate treatment, 
PhilHealth also implemented PhilHealth Cir -
cular No. 2016-0020. This circular intro -
duced "Z benefit rates for selected ortho -
pedic implants" (Z-package), which covers 
both the cost of  the surgical procedure for 
femoral shaft fractures (Php 30,740.00) and 
the cost of  implants (Php 18,000.00) 
through a case rate.17 However, not all 
patients are eligible for this PhilHealth 
coverage. Patients must first satisfy the 
eligibility requirements and must also be 
prepared to complete and submit the 
necessary documentation in order to receive 
the Z-package.

We conducted this study to compare the 
healthcare durations and expenses between 
patients with closed femoral shaft fractures 
requiring intramedullary fixation who utilized 
the Z-package and those who did not.

METHODOLOGY
Setting
We conducted a retrospective cohort study 
on patients admitted to the Orthopedic 
Ward of  the Southern Philippines Medical 
Center (SPMC) between January and 
December 2018. This department typically 
admits 6-7 adult patients per month for 
intramedullary nailing of  the femur. To 
qualify for the Z-package, patients with 
femoral shaft fractures must meet specific 
criteria. These include having femoral shaft 
fractures without malignant/metastatic patho  -
logical fractures and having any complete 
fracture of  the femur. Furthermore, patients 
must have been ambulatory before the 
injury, and their physical status prior to 
surgery should fall within either ASA I or 
ASA II categories as defined by the 
American Society of  Anesthesiologists.17 To 
establish eligibility, the required documents 
must be submitted to the designated Z-
package Coordinator at the hospital. Sub -
sequently, these documents are forwarded to 
the SPMC PhilHealth Processor and further 
reviewed by the Head of  the PhilHealth 
Regional Benefits and Administration Sec -
tion for approval.18 Patients who choose not 
to or are unable to avail the PhilHealth Z-
package have alternative options to cover 
their hospital bills. They can utilize their 
PhilHealth benefit through the case rate 
specifically for the femoral shaft fracture 
surgical procedure. In addition, they can 
make OOP payments and/or seek applicable 
financial assistance from other available 
funds. The sources of  other funds for 
medical assistance (OFMA) include the 
Lingap Para sa Mahirap funds, Philippine 
Charity Sweepstakes Office funds, Depart -
ment of  Social Welfare and Development 
funds, Medical Assistance for Indigent 
Patients funds, governors’ funds, mayors’ 
funds, and SPMC quantified free service funds.

Participants
We included patients aged 19 to 39 years 
who were admitted for acute trauma with 
closed fractures of  the femoral shaft and 
who subsequently underwent intramedullary 
nailing through either open or closed 
reduction surgery. We excluded patients 
admitted with multiple traumas.

To determine the minimum sample size 
for this study, we assumed that the mean 
length of  stay (LOS) of  patients who had 
intramedullary nailing surgery is 36.35 ± 
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21.19 days.19 Calculations were performed to 
determine the necessary sample size to 
detect a 15-day difference in health care 
duration between two groups of  patients 
based on their Z-package status. In a test for 
difference of  two means carried out at 95% 
level of  confidence, a total sample size of  at 
least 64 will have 80% power of  rejecting the 
null hypothesis if  the alternative holds. A 
total of  93 participants (42 of  whom 
received the Z-package and 53 who did not) 
were eligible for inclusion in the study. Using 
a random number generator, we randomly 
chose 33 patients who received the Z-
package (with Z-package group) and 33 
patients who did not receive the Z-package 
(without Z-package group) from the two lists 
of  eligible participants.

Data collection
From the medical records of  each patient, 
we collected data on age, sex, etiology of  
fracture (road traffic incident, fall, falling 
object injury), fracture configuration (simple 
or complex), and type of  fracture (trans -
verse, oblique, comminuted, spiral). The 
study examined various outcomes based on 
the medical records, including health care 
durations such as time to surgery (defined as 
the number of  days from admission to the 
surgical procedure) and length of  hospital 
stay (defined as the number of  days from 

admission to discharge). Additionally, health 
care expenses were assessed, including the 
total hospital bill, PhilHealth coverage, 
remaining total bill after PhilHealth cover -
age, OOP expenses, and OFMA cov erage.

Statistical analysis
To determine if  the continuous variables are 
normally distributed, we utilized the Shapiro-
Wilk test. We calculated medians and 
interquartile ranges for continuous variables 
and compared them using the rank-sum test. 
Categorical variables were reported as 
frequencies and percentages, and propor -
tions were compared using the chi-square 
test or Fisher's exact test. A 0.05 two-tailed 
p-value was considered significant. For all of  
our statistical tests, we utilized Stata/BE 
17.0.

RESULTS
A total of  66 records of  patients with closed 
fractures of  the femoral shaft, who were 
admitted to SPMC and subsequently under -
went intramedullary nailing, were included in 
the analysis of  this study. Out of  these 
patients, 33 received the Z-package, while 
the remaining 33 did not. The baseline 
characteristics of  patients in both groups are 
shown in Table 1. The two groups were 
comparable in terms of  median age, sex 
distribution, etiology of  fracture distribution, 

Table 1 Baseline demographic and clinical characteristics of patients without Z­package versus with Z­package.

Without Z­package
n=33Characteristics

Age, median years (IQR)

Sex, frequency (%)

30 (90.91)    Male

 3 (9.09)    Female

With Z­package
n=33

26 (78.79)

7 (21.21)

p­value

 0.170

24 (22 to 32) 28 (21 to 31) 0.898

Etiology of fracture, frequency (%)

27 (81.82)    Road traffic accident

5 (15.15)    Fall
31 (93.94)

2 (6.06)

 0.278

1 (3.03)    Falling object injury

Fracture configuration, frequency (%)

0 (0.00)
0.609

20 (60.61)    Simple  22 (66.67)

    Complex

61 (98.39)Type of fracture, frequency (%) 32 (100.00) 0.620*

13 (39.39) 11 (33.33)

    Transverse

7 (21.21)    Oblique 4 (12.12)

12 (36.36) 17 (51.52)

IQR=Interquartile range (25th percentile to 75th percentile)

*Fisher's exact test

    Comminuted

1 (3.03)    Spiral 1 (3.03)

13 (39.39) 11 (33.33)
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fracture configuration distribution, and type 
of  fracture distribution.

Table 2 shows a comparison of  health 
care durations and expenses between 
patients without the Z-package and those 
with the Z-package. There was no 
statistically significant difference in the 
median days to surgery between patients 
without the Z-package (19 days; IQR: 9 to 
30) and those with the Z-package (24 days; 
IQR: 17 to 26; p=0.156). Similarly, there was 
no significant difference in the median 
length of  hospital stay between patients 
without the Z-package (24 days; IQR: 14 to 
39) and those with the Z-package (29 days; 
IQR: 22 to 30; p=0.546).

In terms of  health care expenses, there 
was no statistically significant difference in 
the median total hospital bill between 
patients without the Z-package (Php 
62,392.00; IQR: Php 50,813.20 to Php 
77,903.00) and those with the Z-package 
(Php 62,404.80; IQR: Php 57,159.50 to Php 
91,449.00; p=0.314). However, the median 
total PHIC coverage among patients without 
the Z-package (Php 30,740.00; IQR: Php 
30,740.00 to Php 30,740.00) was significantly 
lower compared to those with the Z-package 
(Php 48,740.00; IQR: Php 48,740.00 to Php 
48,740.00; p<0.001).

Furthermore, the median remaining bill 
after PhilHealth coverage was significantly 
higher among patients without the Z-
package (Php 39,186.50; IQR: Php 25,432.00 
to Php 70,330.20) compared to those with 
the Z-package (Php 13,664.80; IQR: Php 
7,810.20 to Php 42,709.00; p=0.001). The 
median OFMA coverage of  patients without 
the Z-package (Php 49,909.90; IQR: Php 
43,190.00 to 66,945.00) was also significantly 
higher compared to those with the Z-
package (Php 34,409.20; IQR: Php 27,654.26 
to 64,340.20; p=0.024). Additionally, patients 
without the Z-package had a significantly 
higher median total OOP expense (Php 0.00; 
IQR: Php 0.00 to Php 20,000.00) compared 
to those with the Z-package (Php 0.00; IQR: 
Php 0.00 to Php 0.00; p=0.004).

Figure 1 provides a breakdown of  the 
total expenses incurred by all patients 
included in this study, comparing those 
without the Z-package to those with the Z-
package. The aggregate total bill of  patients 
in the without Z-package group was Php 
3,412,851.70, while that of  patients with the 

Table 2 Comparison of health care durations and health care expenses between patients without the Z­package and those with the Z­package.

Without Z­package
n=33Characteristics

Health care durations

19 (9 to 30)    Time to surgery, median days (IQR)

24 (14 to 39)    Length of hospital stay, median days (IQR)
 

Health care expenses

With Z­package
n=33

24 (17 to 26)

29 (22 to 30)
 

p­value

0.156

0.546

   

62,392.00 (50,813.2 to 77,903.00)    Total hospital bill, median Php (IQR)

30,740.00 (30,740.00 to 30,740.00)    Total PhilHealth coverage, median Php (IQR)

39,186.50 (25,432.00 to 70,330.20)    Remaining bill after PhilHealth coverage, median Php 
    (IQR)

62,404.80 (57,159.50 to 91,449.00)

 48,740.00 (48,740.00 to 48,740.00)

13,664.80 (7,810.20 to 42,709.00)

0.314

<0.001*

0.001*

49,909.90 (43,190.00 to 66,945.00)    OFMA coverage, median Php (IQR) 34,409.20 (27,654.26 to 64,340.20) 0.024*

0.00 (0.00 to 20,000.00)    OOP expenses, median Php (IQR) 0.00 (0.00 to 0.00) 0.004*

IQR=Interquartile range (25th percentile to 75th percentile); OFMA=other funds for medical assistance; OOP=out­of­pocket

*significant at p<0.05

Figure 1 Comparison of breakdown of total expenses incurred by patients with closed 
fractures of the femoral shaft who underwent intramedullary nailing between those who 
received the Z­package and those who did not.
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Z-package was Php 3,281,174.30. Among 
the 33 patients with the Z-package, the sum 
of  expenses for the implants covered by 
PhilHealth amounted to Php 594,000.00, 
which accounted for 18.10% of  the total 
hospital bill of  the patients in this group. 
Patients without the Z-package had a 
PhilHealth coverage sum of  Php 885,470.00, 
while patients with the Z-package had a 
coverage sum of  Php 1,073,010.00.

Out of  the aggregate total bills, Php 
2,527,381.70 and Php 1,614,164.30 were not 
covered by PhilHealth for patients without 
the Z-package and with the Z-package, 
respectively. Among patients without the Z-
package, 13.22% of  the remaining expenses 
after PhilHealth coverage were paid out-of-
pocket, while the remaining 86.78% was 
covered through OFMA. In contrast, 
patients with the Z-package only paid 1.62% 
of  the remaining expenses after PhilHealth 
coverage out-of-pocket, with the remaining 
98.38% covered through OFMA.

DISCUSSION
Key results
In this study, there were no statistically 
significant differences in the medians for 
days to surgery, length of  hospital stay, and 
total hospital bill between patients without 
Z-package and those with Z-package. Pa -
tients without the Z-package had a 
significantly lower median total PhilHealth 
coverage compared to those with the Z-
package. However, patients without Z-
package had significantly higher medians for 
remaining bill after PhilHealth coverage, 
OFMA coverage, and OOP expenses 
compared to those with Z-package.

Strengths and limitations
This study compared health care durations 
and expenses between patients who received 
the Z-package and those who did not. The 
findings provide valuable insights into the 
importance of  a national health insurance 
program in meeting the specific needs of  
patients with femoral fractures who lack 
financial resources. Understanding the gaps 
in the delivery of  services by PhilHealth can 
guide policy development for both hospitals 
and PhilHealth, leading to improvements in 
the care provided to patients with femoral 
fractures.

However, there were certain limitations 
in this study. Clinical outcomes such as 

morbidity were not assessed, even though 
the development of  morbidity during a 
patient's hospital stay can significantly impact 
health care durations and expenses. 
Additionally, the estimation of  OOP 
expenses may have been underestimated as 
we relied solely on medical records, which 
may not capture expenses incurred for 
purchasing medications and other supplies 
outside the hospital. Finally, patients in this 
study only came from a single tertiary 
government hospital. The inclusion of  
patients admitted to private hospitals could 
have enhanced the accuracy of  the data, as 
they may have different health financing 
schemes compared to those admitted to 
public hospitals like SPMC.

Interpretation
The enrollment in the Z-package is expected 
to reduce the financial burden on patients 
through shorter hospital stays, facilitating an 
early return to work and alleviating the 
economic strain experienced by the pa tient.17 
Moreover, the reduction in hospital stays 
promotes the efficient utilization of  hospital 
resources, leading to improved resource 
management. However, in our study, we 
observed a 5-day delay in surgery among 
patients who enrolled in the Z-package 
compared to those without the Z-package. A 
contributing factor to this delay is the 
processing time required for the Z-package 
application. Once all documentary require -
ments are completed, these documents need 
to undergo screening and approval by var -
ious offices within the hospital.18 Other 
factors such as availability of  the operating 
room, availability of  blood products, and 
medicines in the hospital may also contribute 
to the increased time to surgery. Successive 
days in surgical delays have been associated 
with poorer patient outcomes.6 20 The 5-day 
delay in surgery may result in a higher odds 
of  overall complications to patients.

While patients in both groups had similar 
total hospital bills, there were differences in 
how these bills were settled by the patients in 
this study. Patients without the Z-package 
incurred the cost of  implants and other 
hospitalization expenses either through OOP 
payments or by seeking financial assistance 
from other available funds designated for 
medical assistance. A large proportion of  the 
remaining hospital bill after PhilHealth 
coverage was covered by OFMA, effectively 
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