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Association between payer mix and costs, revenues 
and profitability: a cross-sectional study of Lebanese 
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ABSTRACT This study aimed to examine the association between the payer mix and the financial performance of public 
and private hospitals in Lebanon. The sample comprised 24 hospitals, representing the variety of hospital characteristics 
in Lebanon. The distribution of the payer mix revealed that the main sources of revenue were public sources (61.1%), 
out-of-pocket (18.4%) and private insurance (18.2%). Increases in the percentage of revenue from public sources were 
associated with lower total costs and revenues, but not profit margins. An inverse association was noted between 
increased revenue from private insurance and profitability, attributed to increased costs. Increased percentage of out-
of-pocket payments was associated with lower costs and higher profitability. The study provides evidence that payer 
mix is associated with hospital costs, revenues and profitability. This should initiate/inform discussions between public 
and private payers and hospitals about the level of payment and its association with hospital sector financial viability.

االرتباط بني خليط الدافعني وبني التكاليف واإليرادات واألرباح: دراسة مقطعية للمستشفيات اللبنانية
شادي صالح، وليد عامر، نبيل نتفجي، يارا مراد، هاين دياميس، هيلدا حرب

اخلالصــة: لقــد هدفــت هــذه الدراســة إىل فحــص االرتبــاط بــن خليــط الدافعــن وبــن األداء املــايل للمستشــفيات العامــة واخلاصــة يف لبنــان. 
ولقــد شــملت العينــة 24 مستشــفى متثــل خمتلــف أنــواع املستشــفيات يف لبنــان. فأظهــر توزيــع خليــط الدافعــن أن املصــادر الرئيســية لإليــرادات 
كانــت إمــا مصــادر عامــة )61.1 %(، أو دفــع مــن اجليــب )18.4 %(، أو تأمــن خــاص )18.2 %(. وكانــت الزيــادة يف النســبة املئويــة لإليــرادات مــن 
مصــادر عامــة مرتبطــة بانخفــاض إمجــايل التكاليــف واإليــرادات، ال هبوامــش الربــح. كــام لوحــظ وجــود ارتبــاط عكــي بــن زيــادة اإليــرادات 
مــن التأمــن اخلــاص وبــن األربــاح، تعــزى إىل زيــادة التكاليــف. وكانــت زيــادة النســبة املئويــة للمدفوعــات مــن اجليــب مرتبطــة بانخفــاض 
ــا.  ــا وأرباحه ــفيات وإيراداهت ــف املستش ــط بتكالي ــن يرتب ــط الدافع ــى أن خلي ــًا ع ــدم دلي ــة تق ــذه الدراس ــاح. إن ه ــاع األرب ــف وارتف التكالي
ــتوى  ــول مس ــفيات ح ــن املستش ــاص وب ــام واخل ــن الع ــن القطاع ــن م ــن الدافع ــات ب ــراء مناقش ــج يف بدء/إث ــذه النتائ ــهم ه ــي أن تس وينبغ

املدفوعــات وارتبــاط ذلــك باجلــدوى املاليــة لقطــاع املستشــفيات.

Association entre la pluralité des payeurs, les coûts, les revenus et la rentabilité : étude transversale dans des 
hôpitaux libanais

RÉSUMÉ La présente étude visait à examiner l'association entre la pluralité des payeurs et la performance financière  
des hôpitaux publics et privés au Liban. L'échantillon portait sur 24 hôpitaux, représentant la diversité des 
caractéristiques des établissements au Liban. La répartition des différents payeurs a révélé que parmi les 
principales sources de revenus figuraient le secteur public (61,1 %), les paiements directs (18,4 %) et les assurances 
privées (18,2 %). Des augmentations du pourcentage des revenus provenant du secteur public étaient associées 
à des coûts et à des revenus totaux plus faibles, mais non toutefois aux marges bénéficiaires. Une association 
inverse a été observée entre l'augmentation de revenus issus des assurances privées et la rentabilité, attribuée à 
des coûts plus élevés. Une hausse du pourcentage de paiements directs était associée à des coûts moindres et à 
une meilleure rentabilité. La présente étude fournit des élèments de preuve montrant que la pluralité de payeurs 
est associée aux coûts, aux revenus et à la rentabilité des hôpitaux. Cette situation devrait non seulement lancer 
des discussions entre les payeurs publics et privés et les hôpitaux sur le niveau de paiement et son association à 
la viabilité financière du secteur hospitalier, mais également contribuer aux débats à ce sujet.
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Introduction

Health-care organizations especially 
the most complex of them, hospitals, 
have always been expected to operate 
within uncertain financial environ-
ments. In recent years, emerging trends 
such as global inflation and financial 
crisis, biotechnological advances and 
investments in information systems 
have further increased the pressure on 
hospitals to maintain profitability (1,2). 
However, one of the main determinants 
of hospitals’ financial performance 
remains the payer mix, defined as the 
types of payers and the percentage of a 
hospital’s revenue from each payer (3). 
This is particularly relevant in countries 
with a mixed payer system, whereby 
each payer may set or negotiate differ-
ent prices, payment mechanisms and 
structures (4). Payer mix can influence 
both the success of some hospitals and 
the financial demise of others, since 
some payers are considered more 
revenue-generating and/or profitable 
to hospitals than others (4).

The effect of payer mix on hospital 
financial status can be categorized into 
2 factors: payment levels and mecha-
nisms. In multi-payer health-care sys-
tems, a hospital is likely to have several 
contractual arrangements with third-
party payers, each dictating a different 
rate of payment for the same service. 
The other factor relating to payer mix 
is the method of payment. This can in-
clude the payment basis; for example, 
fee-for-service, in which the hospital 

is paid per service delivered, or capita-
tion, payment per capita independent 
of volume of services (3). Hospitals and 
payers are in a continuous quest to iden-
tify more efficient and effective payment 
techniques to enhance the care process 
(5). The variation in hospital payment 
mechanisms and levels has a potential 
effect on the hospital’s choices in terms 
of identifying and prioritizing patient 
mix, payer mix and service mix (6).

To our knowledge, only a limited 
number of studies have assessed the 
association between payer mix and prof-
itability among hospitals operating in 
multi-payer health-care systems and all 
of these were carried out in developed 
country, high-income setting (7–10). 
A study of the effect of a single domi-
nant payer concluded that efficiency 
seemed equivalent across hospitals and 
that the types of payer had significant 
effects on the profits of hospitals regard-
less of their type, i.e. whether they were 
not-for-profit, religious foundations or 
government-owned (9). Public payers’ 
level of compensation for services has 
been associated with decreased profits 
for health-care institutions, and in some 
instances were on average lower than 
costs (8). For instance, in a physician 
clinic setting in Florida in the United 
States of America (USA), it was shown 
that clinics with a high reliance on 
public payers, specifically Medicaid, 
were at a financial disadvantage and 
were less likely to engage in new in-
vestments (10). Another study showed 
that hospital revenues from private 

payers contributed to the fixed costs 
of the hospital, whereas public sources 
were associated with amounts close to 
nothing in profits; in other words, the 
compensation of public payers is merely 
covering the variable costs of the health-
care services (7).

The hospital sector worldwide is 
therefore engaging in more financial 
analysis to identify revenue/profit maxi-
mizing strategies. One such technique 
is portfolio analysis in which hospitals 
examine their payer mix and its asso-
ciation with profitability (11). Based 
on this exercise, hospital administrators 
can rationalize the process of assigning 
funds to programmes, services or payers 
as key to keeping a strategic plan on 
course (12). Hence, there is a need to 
monitor and inform both payers and 
hospitals on the effects of payer mix 
on financial operations. Our study in 
Lebanon adds to the literature on the 
association between payer mix and the 
financial viability of hospitals by provid-
ing a detailed exploration of the financial 
performance in a developing country, 
multi-payer, fragmented health-care 
system with relation to different pay-
ment methods and levels. The approach 
used is presented in Figure 1 and was 
adapted from Donabedian’s structure–
process–outcome model (13).

Context
Lebanon is a small middle-income 
country with a restricted regula-
tory role for the State and a pluralistic, 
fragmented health-care system. The 

Figure 1 Conceptual framework for effect of payer mix on hospital finances
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limited governance capacity has led to 
a proliferation of services in the private 
sector, which has witnessed a rapid 
expansion of private hospitals by 60% 
within few years (14) resulting in a total 
of 3.5 hospital beds per 1000 people 
(15). This oversupply of hospitals and 
physicians inflates the national health 
bill by increasing the expenditure on 
health services because of the supplier-
induced demand (16). Moreover, due 
to the weak regulatory role of the gov-
ernment, the private insurance market 
maintains high premiums coupled 
with “cream skimming” techniques, 
while reimbursing for a limited number 
of services and covering only 6.5% of 
the population (17,18). As it stands, 
the health system in Lebanon suffers 
from a multiplicity of providers and 
financing agencies, each with differ-
ent entitlement schemes, beneficiary 
provisions and, in most cases, separate 
contractual/financial arrangements 
with providers (19). All of these factors 
complicate the financing process and 
render it inefficient.

Four main categories of funding 
health services can be identified in Leba-
non: (a) government financing, through 
the Ministry of Public Health (MoPH), 
based on taxes; (b) social insurance 
based on contributions, which itself is 
fragmented into sub-funding agencies 
including the National Social Security 
Fund, Civil Servants’ Cooperation and 
the army medical brigade among oth-
ers; (c) private insurance based on risk-
based premiums; and (d) household 
direct out-of-pocket payments (OOP). 
The government has initiated a series 
of sector reforms in an effort to combat 
escalating health costs and to decrease 
inefficiencies in the system.

One of the main pillars of the reform 
was limiting the unrestricted financing 
by MoPH through the development 
and expansion of public hospitals and 
the primary health-care network. In 
addition, the MoPH instituted a utiliza-
tion review system for hospitalization 
in an effort to better understand and 

reduce billing inaccuracies and un-
necessary utilization, particularly for its 
beneficiaries. For the purpose of this pa-
per’s discussion it is important to note 
that public hospitals in Lebanon have 
organizational autonomy to a great de-
gree. From a financial standpoint, such 
autonomy extends to include billing, to 
both public and private payers, based on 
type and volume of services provided.

The multiplicity of payers and the 
public–private mix in delivery means 
that the Lebanese health-care market 
serves as an ideal natural laboratory for 
exploring the effects of payer mix. This 
study aimed to examine the association 
between payer mix and costs, revenues 
and profit margins of public and private 
hospitals in Lebanon.

Methods

Study design and population
The study employed a cross-sectional 
study design to capture a snapshot of 
the financial performance of hospitals 
in Lebanon. The study population in-
cluded 160 hospitals in Lebanon: 129 
private and 31 public. In order to capture 
the difference and the spread of these 
facilities, stratified random sampling 
was utilized. Hospitals were divided into 
5 strata according to the region/gover-
norate—Beirut, Bekaa, South, Mount 
Lebanon and North—and within each 
stratum, hospitals were randomly sam-
pled according to the respective distri-
bution of hospitals in each governorate, 
taking into consideration size, type of 
ownership (private versus public) and 
accreditation status. Hospitals were 
classified into 4 accreditation classes 
(A, B, C and D) based on the hospital 
performance in the accreditation review 
process. Top-scoring hospitals received 
an accreditation status of A; class A hos-
pitals tended to be the large teaching 
hospitals, while D hospitals were mostly 
the smaller rural ones.

The target sample size was 24 hos-
pitals that reflected and represented 

the variability of hospital characteristics 
in Lebanon and covered almost one-
third of hospital beds. A representative 
sample was based on hospital size and 
accreditation status, where possible, and 
at least 1 public hospital (irrespective 
of accreditation status). This was fol-
lowed in 3 out of the 5 governorates. 
In the North and Bekaa there were 
classes of accreditation that were not 
present in these regions. Hence, these 
were replaced with hospitals in Mount 
Lebanon where there was a larger con-
centration of hospitals.

Ethical approval was secured from 
the institutional review board office 
at the American University of Beirut. 
Invitation letters were sent to the ran-
domly selected hospitals to invite them 
to participate in the study, in order to 
brief them on the study and obtain con-
sent for participation. Hospitals that 
refused to participate or failed to com-
plete the survey were replaced through 
random substitution with hospitals that 
matched the above-mentioned charac-
teristics. This process continued until 
a satisfactory number of surveys was 
completed. One hospital failed to com-
plete the survey; it was not replaced 
as the data collection operation was 
scaling down.

Netbook laptops, with installed data 
entry software, were used by field staff 
for interviewing and data entry. Regular 
data quality checks and reports were 
undertaken by the research staff.

Data sources/study instrument
Extraction of hospital financial informa-
tion was completed in 2012 through 
a review of financial records for the 
2010 fiscal year. Other secondary data 
sources were used to complement this 
primary data, mainly from the MoPH 
and the Syndicate of Private Hospitals. 
The main variables of interest extracted 
from these sources included MoPH 
total payments to hospitals and hospital 
characteristics, including ownership, 
size, region, teaching status and accredi-
tation status.
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Analysis plan
The data were collected, coded and 
entered into SPSS, version 22 software 
for analysis. Means and standard de-
viations (SD) were used to summarize 
numerical variables such as revenue 
and cost, and frequency and percent-
ages were used to summarize categori-
cal data such as region and hospital 
size. Payer mix/revenues sources and 
cost distribution were transformed into 
percentages to reflect a better distri-
bution of the variables. Profit margin 
was calculated using the difference 
between hospital revenue and cost and 
dividing by the revenue. The natural 
logarithms of revenue and cost was 
used in further analysis, and along with 
profit margin these were considered as 
the outcome variables. At the bivariate 
level, the Pearson correlation coeffi-
cient was computed between payer 
mix/revenue sources and log cost, log 
revenue and profit margin. The means 
of these 3 outcomes variables for dif-
ferent groups were compared using 
either the Student t-test or the analysis 
of variance F-test, depending on the 
number of groups. Three independ-
ent regression analyses were used to 
model the outcome variables, each 
separately. Due to the small sample 
size, only contributing variables to the 
models were kept, coefficients were 
exponentiated and reported along with 
the P-values. Categorical variables such 
as teaching status and accreditation 
status were transformed into dummy 
variables with one or more categories 
a references, depending on what best 
fitted the model. Differences were 
considered statistically significant at P 
< 0.05. Borderline significance was also 
highlighted and reported.

Results

A total of 24 hospitals, representing 
31.6% of the hospital beds in Lebanon, 
provided information for the study; 18 
hospitals were private (75.0%), 5 were 

teaching hospitals (20.8%), 11 were 
middle size (45.8%) and 7 were in ac-
creditation class A (29.2%) (Table 1).

The distribution of the payer mix/
revenue sources for all the hospitals 
revealed that, on average, the highest 
proportion of the hospitals’ revenue 
came from public sources (61.1%), 
followed by out-of-pocket payments 
(18.4%) and private insurance 
(18.2%). The total cost distribution 
showed that, on average, the highest 
cost category was personnel (45.9%), 
followed by infrastructure and utilities 
(29%) and medical supplies (includ-
ing drugs) and equipment (25.6%) 
(Table 2).

Table 3 presents the correlation 
between payer source and selected 
hospital characteristics. Significant cor-
relations were detected between philan-
thropy as a payer source and ownership, 

as well as teaching status. In addition, 
"Other" payer sources were found to 
be significantly correlated with hospital 
region.

Multivariate regression 
analyses
Multivariate regression analyses, 
modelling log-cost, log-revenues and 
profit margin, are presented in Table 4. 
Inclusion of covariates was determined 
by 2 paradigms: reaching the most par-
simonious model and the small sample 
size. The model fit for log-cost had an 
adjusted R2 = 80.7%. The increase in the 
percentage of revenues from public pay-
ers was negatively associated with cost 
(b = –0.085, P = 0.024) and the same 
was observed with out-of-pocket pay-
ments (b = –0.092, P = 0.019). Teaching 
hospitals were associated with higher 
costs compared with non-teaching 

Table 1 Characteristics of the participating hospitals (n = 24)

Hospital characteristic No. %

Total beds 3857 31.6a

Ownership

Public 6 25.0

Private 18 75.0

Size (no. of beds)

< 50 5 20.8

50–100 11 45.8

> 100 8 33.3

Region

Beirut 5 20.8

Mount Lebanon 7 29.2

Bekaa 3 12.5

North 4 16.7

South 5 20.8

Teaching status

Teaching 5 20.8

Non-teaching 19 79.5

Accreditation status

A 7 29.2

B 2 8.3

C 6 25.0

D 2 8.3

n/a 7 29.2
aThe percentage is out of total number of beds in Lebanon. 
n/a = not available. 
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hospitals (b = 2.1115, P = 0.001). In 
addition, accreditation status C and 
D was associated with a likelihood of 
higher costs as compared with hospitals 
without status (b = 1.009, P = 0.025)

The model fit for log-revenues 
showed an adjusted R2 = 66.7%, 
whereby an increased percentage of 
revenues from public sources was nega-
tively associated with total revenues (b 
= –0.047, P = 0.042) and higher classes 
of accreditation status were positively 
associated with revenues. The model fit 
for profit margin had an adjusted R2 = 
67.5%. These findings revealed that the 
increase in percentage of revenues from 
private insurance was negatively associ-
ated with profit margin (b = –2.4, P = 
0.005). On the other hand, increased 
revenues from out-of-pocket payments 
was positively associated with hospital 
profit margins (b = 2.44, P = 0.020). 
Hospitals with accreditation status B 
had a higher profit margin compared 
with those with a C/D status.

Discussion

Payer mix remains a key factor associated 
with hospital financial performance, due 
to its influence on the hospital’s revenue 

structure and cost-containment behav-
iour. Exploring such an association is 
most relevant in countries with a mixed 
(financing) health-care system in which 
hospitals have to cope with differing 
payment levels and schemes; Lebanon 
has such a system. The aim of this paper 
was to examine the association between 
payer mix and hospital costs, revenues 
and profit margins.

The findings from the study revealed 
an association between payer mix and 
financial performance. Increases in 
the percentage of revenue from pub-
lic sources were associated with lower 
total costs and revenues, but not profit 
margins. Such a finding conforms with 
that of other studies showing that the 
payments received from public pay-
ers do not cover overall hospital costs 
(8,20). It has been shown, for example, 
that in the USA health-care system—
which is contextually similar to that of 
Lebanon—Medicare and Medicaid 
payments cover a proportion of costs 
(7). In Lebanon, it has been the finan-
cial management practice that revenues 
from public payers are used to cover 
mostly fixed costs, with dependence 
on other revenue sources for profits. 
An additional factor that characterizes 
public payers in Lebanon is a substantial 

level of discount to the bill amount im-
posed that is linked to an active post-
utilization review system. The process 
of review and associated appeal by hos-
pitals, added to common government 
budgetary constraints, usually results in 
delays in payment for services rendered. 
It is a well-accepted fact that the average 
age of accounts receivable from public 
years exceeds that of any other payer 
group. Although some public payers 
have reduced the time taken to process 
payments, it is not uncommon to have 
considerable numbers of outstanding 
invoices to public payers that are more 
than a year old (21). It is very likely that 
these 2 factors, lower payments levels 
and delayed payment, have structur-
ally forced hospitals to implement cost 
controls that are applied proportional 
to the percentage of revenue from pub-
lic payers, i.e. with more revenue from 
public sources, the tighter is the cost 
containment. The argument for the for-
mer factor’s effect, i.e. lower payment 
levels, is reinforced by evidence indicat-
ing that public payers are generally more 
successful in controlling health services 
costs for their beneficiaries, even in 
the most complex and mixed systems 
(22,23).

Another finding of this study 
was the inverse association between 
increased percentage revenue from 
private insurance (in relation to total 
revenue) and profitability. This is an 
interesting finding, as the expectation, 
supported by evidence from other 
studies (24–26), is that an increase in 
the percentage of revenue from private 
insurance would be associated with 
higher profit margins. Nevertheless, 
our findings reinforces counter-argu-
ments related to the fact that increased 
revenues from private payers are usu-
ally associated with lower profit mar-
gins due to their aggressive contracting 
strategies (27). A possible explanation 
also relates to the Lebanese context. 
The private insurance market in Leba-
non is estimated to cover 6–8% of the 
total population (17), with a relatively 

Table 2 Average distribution of inpatient revenue sources and of costs in the 
participating hospitals (n = 24)

Variable Median Mean (SD)

% %

Payer mix/revenue sources

Public 64.2 61.1 (19.6)

Private insurance 15.8 18.2 (14.5)

Employer-based 0.4 0.7 (1.7)

Out-of-pocket 15.3 18.4 (15.1)

Philanthropy 0.2 2.1 (3.6)

Other 1.3 3.2 (5.6)

Cost distribution

Infrastructure and utilities 22.7 29.0 (21.4)

Medical supplies and equipment 21.6 25.6 (18.1)

Personnel 46.6 45.9 (23.2)

Administration 5.7 4.2 (2.7)

SD = standard deviation.
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small number of operating insurance 
companies. Although private insur-
ance rates are not significantly higher, 
hospitals tend to seek contracts with 
such companies, mostly due to the 
prompt payment mechanism (com-
pared with public payers). This stems 
from the fact that insurance companies 
are characterized by a rigorous concur-
rent utilization review system whereby 
most of the rendered services would 
have been monitored/approved dur-
ing the hospital stay. The finding from 
our study indicates that hospitals may 
be willing to absorb the financial loss 
associated with private insurance, most 

probably to address their cash flow 
problems emanating from delays in 
public payer payments or the lack of 
knowledge of profitability associated 
with private insurance. Another factor 
contributing to reduced profitability is 
service demands by private insurance 
companies and their beneficiaries, 
which were found also to be associ-
ated with increased cost for this patient 
segment.

The study also revealed that in-
creased percentage of out-of-pocket 
payment was associated with lower 
costs and higher profitability. It has to 
be noted that in the Lebanese hospital 

financing system, there is a relatively 
modest ceiling on the out-of-pocket 
levels in cost sharing arrangements for 
public and private payers. Hence, it is 
a valid assumption that the increase in 
out-of-pocket would be mostly from 
patients without insurance coverage 
paying for their care. Such findings are 
expected given that most studies have 
shown as association between out-of-
pocket payment and higher profit mar-
gins (25,28). In the literature this has 
been attributed to a number of reasons 
including cost-shifting, lack of volume 
discounts and information asymmetry 
(clinical and financial). As observed 

Table 3 Association between payer mix and selected hospital characteristics (n = 24) 

Hospital 
characteristic

Payer source

Public Private 
insurance

Employer Out-of-pocket Philanthropy Other

Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD)

Ownership

Public 65.7 (24.7) 12.5 (15.2) 2.5 (2.9) 21.2 (29.1) 0.0 (0.0) 1.2 (2.2)

Private 59.8(18.6) 19.5 (14.5) 0.1 (0.3) 17.4 (8.1) 2.7 (3.9) 3.8 (6.3)

P-value 0.570 0.397 0.193 0.787 0.023 0.382

Size (no. of beds)

< 50 49.3 (24.4) 23.0 (21.7) 1.0 (2.2) 24.6 (27.9) 2.0 (4.5) 0.2 (0.4)

50–100 68.2 (15.4) 15.4 (13.6) 0.8 (2.0) 16.9 (9.4) 1.4 (3.4) 2.0 (2.1)

> 100 59.6 (19.8) 18.8 (9.6) 0.2 (0.4) 15.6 (7.4) 3.0 (3.7) 6.6 (8.4)

P-value 0.212 0.651 0.759 0.584 0.759 0.110

Region

Beirut 47.8 (18.0) 28.5 (13.4) 0.3 (0.5) 16.3 (7.9) 4.0 (4.2) 4.3 (4.3)

Mount Lebanon 63.5 (16.3) 14.5 (0.7) 0.0 (0.0) 7.5 (3.5) 0.0 (0.0) 14.5 (13.4)

Bekaa 63.0 (19.7) 21.3 (17.6) 0.0 (0.0) 18.2 (6.3) 1.7 (4.1) 1.5 (2.3)

North 77.3 (15.3) 15.0 (16.7) 0.0 (0.0) 9.5 (11.0) 1.0 (1.4) 1.5 (1.7)

South 55.3 (21.4) 9.0 (8.4) 2.5 (2.9) 31.6 (23.3) 2.5 (4.4) 0.5 (1.0)

P-value 0.286 0.349 0.183 0.169 0.768 0.016

Teaching status

Teaching 49.6 (18.4) 22.0 (10.7) 0.3 (0.6) 19.3 (5.7) 6.3 (3.8) 5.0 (5.0)

Non-teaching 63.7 (19.4) 17.3 (15.4) 0.8 (1.9) 18.1 (16.8) 0.9 (2.7) 2.8 (5.8)

P-value 0.199 0.573 0.704 0.898 0.005 0.549

Accreditation status

A 56.2 (20.8) 18.2 (10.4) 0.3 (0.5) 17.4 (6.4) 4.2 (4.4) 9.0 (9.1)

B 68.5 (9.2) 13.5 (2.1) 0.0 (0.0) 14.0 (12.7) 1.0 (1.4) 3.0 (2.8)

C 65.5 (19.1) 22.2 (16.7) 0.0 (0.0) 13.8 (12.8) 0.3 (0.6) 1.5 (1.9)

D 46.0 (24.0) 28.5 (26.2) 0.0 (0.0) 24.5 (0.7) 0.0 (0.0) 1.0 (1.4)

P-value 0.721 0.711 0.576 0.914 0.520 0.087

SD = standard deviation.
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from the findings of the present study, 
revenues and profit margins from public 
payers and private insurance companies 
tend to be restricted. As such, it is com-
mon practice among hospitals to shift 
the financial burden to out-of-pocket 
paying patients (29).

The study had several limitations 
that merit consideration. First, al-
though the study sample comprised 
approximately one-third of hospital 
beds in Lebanon, it remained a sample 
and did not include all hospitals in Leb-
anon. The study attempted to employ a 
stratified random sample that factored 
in key characteristics including geo-
graphical location and accreditation 
class. Another restraint was the limited 
ability to validate cost data provided 
by hospitals. To help address this limi-
tation, the surveyor team performed 
quality checks on-site. Moreover, data 
were re-checked by the investigators 
and anomalous values were high-
lighted and reviewed with hospital staff 

after the initial data collection phase. A 
third limitation was the accuracy of the 
payer mix/revenue source and amount 
of revenues. Again, care was taken to 
validate these numbers on-site. In addi-
tion, further validation was performed 
through comparing self-reported num-
bers with those from the MoPH files 
to make sure revenue amounts were 
accurate. When major discrepancies 
were detected, a follow-up contact was 
made to the hospital to validate the 
estimates.

In conclusion, the study revealed 
that payer mix was associated with 
hospital costs, revenues and, most im-
portantly, profitability. For Lebanon, 
the findings should initiate a debate 
between public and private insurance 
payers on the one hand and hospitals 
on the other, about payment levels and 
their association with hospital sector 
financial viability. In most countries 
with mixed systems, public payers 
have a dual role of serving as one of the 

largest financiers of hospital services 
and equally, if not more importantly, 
the overseer/caretaker of the health-
care sector. As such, public payers have 
an obligation to be sensitive to the po-
tential impact of current payment rates 
or future reductions in payments on 
the financial viability of hospitals. On 
the other hand, private insurers, as well 
as hospitals receiving its beneficiaries, 
should be aware of the influence of 
payment rates on profitability. Finally, 
hospitals have a moral responsibility 
towards out-of-pocket paying patients 
(for the government, it is an obliga-
tion). Ensuring that all citizens have 
prepaid health-care insurance coverage 
is the responsibility of governments. 
Nevertheless, hospitals should not 
capitalize on deficiencies in the system 
by shifting the financial burden dis-
proportionately to the out-of-pocket 
segment of the population. 
Findings: None.
Competing interests: None declared.

Table 4 Effect of hospital characteristics and payer mix on cost, revenues and profit margins

Variable Log total costs
Adj R2 = 0.807

Log total revenues
Adj R2 = 0.667

Profit margin
Adj R2 = 0.675

Coef B ExpB P-value Coef B ExpB P-value Coef B P-value

Payer mix/revenue sources

Public –0.085 0.92 0.024 –0.047 0.95 0.042 – NS

Private insurance –0.066 0.94 0.066 – – NS –2.40 0.005

Employer-based – – NS – – NS – NS

Out-of-pocket –0.092 0.91 0.019 – – NS 2.44 0.020

Philanthropy – – NS – – NS – NS

Other – – NS – – NS – NS

Teaching status

Teaching 2.115 8.29 0.001 – – NS – NS

Non-teaching – – – – NS – NS

Accreditation status

A – – NS 2.805a 16.53 0.001 – NS

B – – NS 2.805a 16.53 0.001 34.97 0.099

C 1.009a 2.74 0.025 1.606 4.98 0.049 1.00a ref –

D 1.009a 2.74 0.025 1.00 a ref – – 1.00a ref –

n/a 1.00ref – 1.00a ref – – –b –b

Log is the natural logarithm. 
Other variables tested in the model (ownership, size, and region) were not significant and thus removed. 
aCategories merged together; bNot included in the analysis; refReference category. 
n/a = not available; NS = not significant (P ≥ 0.05).
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