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Abstract
Background  The private healthcare sector has become an essential component of healthcare systems globally. 
This interest has increased with the universal health coverage agenda. However, in most low- and middle-income 
countries, few classificatory studies of the private hospital sector were carried out.

Methods  This study describes the private hospital sector in a developing country setup and propose a typology 
that could facilitate the identification of its categories and the understanding of its organizational and strategic 
characteristics.

Results  All private hospitals in Morocco as of December 31, 2021 including 397 facilities are included. Most hospitals 
are for-profit, poly-disciplinary, independent, commercial societies, have fewer than 30 beds or between 30 and 99 
beds and are located in urban areas. Private hospitals have a median turnover of 9.8 million MAD and a median capital 
value of 2 million MAD. The clustering method identifies three main categories of private hospitals: for-profit hospitals 
with medium size and turnover, spread across the country but with a high concentration in large regions; not-for-
profit hospitals, with medium to large size, high turnover, located in large regions and including university hospitals; 
and small for-profit hospitals with low turnover, independent ownership and wide distribution over the country. Three 
criteria have the most significant discriminatory power: ownership, size (beds, turnover) and mode of governance.

Conclusions  Private hospitals in Morocco are organized into three types according to three similarity criteria 
including ownership, size and governance. These criteria might be used as the basis for a common typology of private 
hospitals in Morocco and possibly in other low- and middle-income countries with similar contexts.
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Background
Academic interest in the private healthcare sector dates 
back to the 1960s with the emergence of private for-profit 
hospital companies in the United States heralding the 
birth of the hospital industry. This birth occurred dur-
ing a period of rapid growth in health expenditure and 
allowed the creation of a new competitive environment 
allowing hospitals to develop independently from health 
policies [1]. To segment this new market, a first catego-
rization of hospitals was imposed through the identi-
fication of three types of establishments in the private 
hospital sector depending on the ownership of the hos-
pitals: not-for-profit hospitals, independent hospitals and 
investor-owned hospitals. This development also enabled 
hospital activity to establish itself as an industrial cat-
egory in the United Nations’ international classification 
of economic activities (ISIC rev.3) from 1989 and subse-
quently in other industrial classifications.

In developing countries, the dynamics of healthcare 
demand and supply have led to a growing need for pri-
vate healthcare facilities. The area where private sector 
involvement held the greatest potential was in hospital 
care [2]. More recently, healthcare reforms in various 
countries have sought to increase the role of the private 
healthcare sector to complete public sector activities. The 
general argument was that these reforms could maintain 
equity in healthcare financing while promoting efficiency 
by introducing and encouraging competition. Today, the 
private sector is increasingly serving as a partner to pub-
lic health systems, particularly in the provision of clinical 
care [3].

Yet, mixed evidence still exists on the relationship 
between hospital ownership (private not- for-profit, for-
profit and public) and the variable effects on hospital per-
formance and quality of care, as well as on out-of-pocket 
payments. These variations are largely explained by differ-
ences in institutional context, including differences between 
markets, regions, data sources and over time [4–6].

An increasing interest has been paid by international 
organizations in redefining the role of the private sector 
in health reforms [1] and in progressing towards achiev-
ing public health objectives [7]. In the same line, the 
WHO proposed a definition and an initial global typol-
ogy of the private healthcare sector in 2005 [7]. Recently, 
this growing interest increased with the advent of univer-
sal health coverage (UHC) which led to considering the 
private sector as lever for health systems strengthening in 
all low and middle-income countries (LMICs) [8, 9].

Currently, the private sector provides almost 40% of 
all health care in the Latin American, African and West-
ern Pacific regions, 57% in the South-East Asian region 
and 62% in the Eastern Mediterranean region. Weighted 
regional results indicate that 53% of hospital care is 
provided in the private for-profit sector [10]. In OECD 

countries, private hospitals, both for-profit and not-
for-profit, have gained significant shares of the health-
care market. They now represent 77% of hospitals in the 
United States, 75% in Germany, 56% in Spain, 55% in 
France and 48% in Australia [11].

However, there are very few descriptions of the pro-
file of private hospitals in LMICs. In the Philippines, 
Lavado et al. were able to cover nearly all aspects of hos-
pital organization. But their study only focused on four 
regions [12]. To our knowledge, this is the only study 
identified in LMICs and that covers so many variables. 
This can be explained by the fact that in the Philippines 
the private hospital sector is highly developed. In addi-
tion, very few studies have been carried out using cluster-
ing methods applied to private hospitals in LMICs. Most 
of these studies do not use national databases and do not 
offer a typology [13]. Some studies have used hospital 
clustering methods based on the characteristics of health 
professionals and not on the characteristics of hospitals 
[14]. Others studies have attempted a typology focusing 
on the entire private sector and not just on private hos-
pitals [15].

Thus, through its evolution, the private hospital sec-
tor become an important component of the healthcare 
system and of the reform dynamics. Despite this impor-
tance, the classification and typology of private hospitals 
have received little attention from policy makers and 
researchers. This study argues that it is not possible to 
adequately approach the analysis and development of the 
private sector without an empirical understanding of its 
overall organization and characteristics. In this context, 
and in order to advance the understanding and docu-
mentation of the private hospital sector, we propose the 
development of a typology to better describe and under-
stand the private hospital market. This typology could 
thus facilitate the identification of categories of private 
hospitals sharing common organizational and strate-
gic characteristics, which could be used to analyse the 
dynamics of change in this sector. The relevance of this 
typology is tested through its application for the docu-
mentation of the private hospital sector in Morocco.

Methods
Study context
The Moroccan health system is organized into sev-
eral interconnected healthcare networks, combining 
a dense public healthcare network in 12 decentralized 
health regions, and an expanding private healthcare sec-
tor, located mainly in major urban areas, particularly on 
the Casablanca-Rabat axis. In 2021, the public sector 
comprises 2985 primary healthcare centers providing 
supportive, preventive and curative care [16]. Second-
ary and tertiary care are provided by a pyramid-shaped 
public hospital network including 165 local, regional and 
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inter-regional hospitals (as well as 157 support facilities) 
accounting for a total of 26 771 beds and 13 682 medi-
cal practitioners. The public sector has a ratio of 1375 
inhabitants per hospital bed. The private sector has over 
12 534 beds and 14 199 medical practitioners [17]. Most 
private physicians are self-employed but some physicians 
are public-sector employees and are practicing in private 
hospitals (part-time practice or dual practice). The capi-
tal of private hospitals is funded by independent actors 
(mostly physicians) (86%), national and international 
financial holdings (8%), health insurance organizations 
(3,3%) and non-profit foundations (2,6%) [18].

Delimitation of the study object
The overall definition of what constitutes a “hospital” 
is similar in all countries, with specific characteristics 
inherent to each country’s history. The word “hospital” 
currently covers a wide range of institutions, from small 
rural facilities to large university clinics, from small com-
munity centers to giant complexes with multiple head 
offices and large numbers of employees [19]. In the 
United Nations classification of all economic activities 
(ISIC rev.4), hospitals are understood as “human health 
institutions which have accommodation facilities and 
which engage in providing diagnostic and medical treat-
ment to inpatients with any of a wide variety of medical 
conditions” [20]. In the OECD classification of systems 
of health accounts, hospitals are defined as “licensed 
establishments that are primarily engaged in providing 
medical, diagnostic and treatment services that include 
physician, nursing and other health services, to inpatients 
and the specialized accommodation services required by 
inpatients” [21]. In some countries, health facilities must 
additionally have a minimum size, such as a number of 
beds and medical staff to ensure 24-hour access, in order 
to be registered as a hospital. Currently, the private hos-
pital sector comes in many shapes and sizes, ranging 
from small physician-owned facilities to large, publicly 
traded, for-profit hospital chains [22].

In a similar vein, private hospitals are, according to 
the global health observatory of the WHO, “hospitals 
not owned by government or to parastatal organizations”. 
They include both private not-for-profit hospitals and 
private for-profit hospitals [10]. Thus, a private hospital 
is a non-state-owned health facility authorized to provide 
specialized inpatient and/or outpatient healthcare. It is 
sometimes called a private clinic (Morocco, Tunisia) or a 
private health establishment (France). In this work, these 
names will be used interchangeably.

Framework development
The rationale behind developing a typology of healthcare 
facilities is to allow for continuous refinement of actors, 
understanding and analysis of the healthcare system and 

systematic organizational analysis. It also facilitates com-
parison by referring to the same categorization criteria, 
and can be used as a regulatory framework. Typologies 
are thus a useful and widely used tool in understanding 
and describing health organizations. Thereby, the use of 
typologies makes it possible to reduce the complexity 
of “messy” empirical realities, allowing it to systemati-
cally analyse similarities and variations and to detect and 
interpret patterns [23].

To develop a framework to categorize private hospitals, 
we adopted an empirically-driven approach rather than 
a theoretically-driven approach. The empirical approach 
is not based on a theoretical pre-selection of relevant 
indicators to deduce ideal types but rather on empirical 
data [24]. We built our framework primarily on interna-
tional classifications governing the hospital market as a 
health industry (United Nations, OECD, WHO, Research 
and Markets) (see Additional file 1 for more details), dis-
cussed and supplemented by empirical policy documents 
based on country experiences (Morocco, Tunisia, France, 
United States) (see Additional file 2 for more details). 
Therefore, the resulting typology corresponds to a real 
categorization (clusters) and not to a theoretical model-
ling. We adopted a single two-step approach, in which 
the cluster analysis followed the descriptive analysis and 
literature review. The steps of the typology building pro-
cess are described in Fig. 1.

In this context, our narrative review of international clas-
sifications enabled us to identify nine criteria with 15 vari-
ables for the categorization of private hospitals (Table 1).

Collection of data
We collected data in Morocco during the year 2021 using 
two main databases:

 	– The database of the Ministry of Health relating to the 
supply of care [25].

 	– The private database of Inforisk SA. specialized 
in legal and financial information on companies. 
It is the richest and most up-to-date database on 
Moroccan companies. Its platform Charika.ma 
provides access to legal and financial information on 
more than 760 000 Moroccan companies and more 
than 500 million companies in 230 countries around 
the world.

These two databases have been cross-referenced, cleaned 
up and completed by collecting updated information 
through direct contact with private hospital key stake-
holders. These collected data were the subject of a two-
stage analysis. First, a descriptive statistical analysis to 
define the profiles of private hospitals in Morocco was 
based on seven criteria and ten variables, as shown in 
Table 1, including hospital ownership, specialisation, 
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number of beds, type of governance, declared turnover, 
capital, legal form, university status, population covered 
and region. Second, a cluster analysis was performed to 
identify a private hospital typology.

Cluster analysis
Factor, cluster and discriminant analyses are used to 
analyse data collected from private hospitals for the year 
2021. Private hospital data were analysed using an unsu-
pervised clustering approach, where nine variables with 
seven criteria were used to construct the clusters. These 
variables cover the main characteristics of private hos-
pitals. The other two criteria including membership and 

performance, as well as six variables were not analysed, 
as the corresponding information is not available in the 
majority of private hospitals.

The method used to construct the clusters is a mixed 
method based on the combination of the k-means algo-
rithm [26] and Gower’s distance measure [27, 28].

In practice, a dissimilarity matrix between observations 
is first calculated. Then, this matrix is used as input to the 
k-means algorithm.

The k-means method aims to separate data points with 
different characteristics into different clusters and group 
data points with similar characteristics together. It is an 
iterative algorithm that, regardless of its starting point, 

Table 1  Categorization of criteria for private hospitals identified in the literature review
Criteria Variables Consid-

ered in 
this study

Physical location 1. Urban or rural Yes
Territorial 
distribution

2. National, regional or provincial (district) Yes

Membership 3. National or multinational No
Ownership 4. For-profit or not-for-profit Yes
Legal form (status) 5. If for-profit: professional civil society (SCP), public limited company (SA), limited liability company (SARL), limited 

liability company with sole partner (SARLAU) or general partnership society (SNC)
If not-for-profit: association, NGO or Foundation

Yes

Size 6. Number of beds Yes
7. Staff number No
8. Number of patients (inpatients and outpatients) or population coverage (geographical patient catchment) No
9. Turnover Yes
10. Capital Yes

Governance 11. Independence, corporate group, health network, others (private hospitals under supervision for example) Yes
Specialisation 
(services)

12. Poly-disciplinary (number of specialties) or mono-disciplinary Yes
13. Teaching status Yes

Performance 14. Net income No
15. Quality (accreditation for example) No

Fig. 1  Flow diagram of the typology building process
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converges to a solution. For each starting point, a differ-
ent solution can be found. The calculations are repeated 

several times to select the best solution for the chosen 
criterion.

Iteratively, a starting point is chosen for the first itera-
tion, which consists of matching observations with the 
centroids of the k clusters. After determining the dis-
tance of the observations from the k centroids, they are 
assigned to the closest one. The observations are then 
redistributed according to their distance from the new 
centroids, and so on, until convergence is achieved.

The optimal number of clusters can be determined 
using a variety of techniques. In our study, we used the 
elbow method [29]. It uses sum-of-square to evaluate the 
goodness of split. Then, an elbow plot of sum-of-square 
for k values ranging from two to N is created. As a rule, 
when k increases, the corresponding sum-of-square will 
decrease. A trade-off between k (i.e. number of clusters) 
and sum-of-square can be observed. Typically, the opti-
mal value of k starts to flatten out and forms an elbow 
shape.

All the analysis was carried out using the R software [30].

Ethical and regulatory considerations
As the study is retrospective, based on anonymized data 
and purely observational, it was exempt from institu-
tional review board approval according to the Moroccan 
legislation (law number 28 − 13) [31].

Results
A total of 397 private hospitals are considered in this 
study and are thus included in the clustering algorithm. 
They represent all private hospitals in Morocco, called 
private clinics, as of December 31, 2021. “Establishments 
assimilated” to private clinics, such as dialysis centers and 
medical radiology centers, are not taken into consider-
ation in this study because they do not correspond to our 
definition of a private hospital.

Private hospital characteristics
The distribution of the characteristics of the study hos-
pitals are presented in Table 2. Regarding hospital own-
ership, the majority (93.2%) are for-profit hospitals and 
6.8% are not-for-profit hospitals. However, the latter 
represent 17.3% of the total bed capacity of private hos-
pitals due to the importance of their size. 18.6% of the 
study hospitals are mono-disciplinary while 81.4% are 
poly-disciplinary. 50.4% of private hospitals have less 
than 30 beds and barely 5.8% have 100 beds or more. In 
terms of geographical distribution, among the 12 regions 
in Morocco, 5 regions include 79.3% of private hospitals 
(Casablanca-Settat, Rabat-Sale-Kenitra, Marrakech-Safi, 
Fes-Meknes and Tanger-Tetouan-Al Hoceima). The Cas-
ablanca-Settat region alone includes 30% of private hos-
pitals and 40% of their beds, at a time when two regions 
have none. Also, the majority of private hospitals are 

Table 2  Characteristics of the private hospitals in Morocco
Variables All private hospitals

(N = 397)
Ownership
  For-profit 370 (93.2%)
  Not-for-profit 27 (6.8%)
Specialisation
  Mono-disciplinary 74 (18.6%)
  Poly-disciplinary 323 (81.4%)
Number of beds
  < or = 29 200 (50.4%)
  30–99 174 (43.8%)
  > or = 100 23 (5.8%)
Governance
  Independent 344 (86.6%)
  Corporate group 29 (7.3%)
  Health network 11 (2.8%)
  Under tutelage 13 (3.3%)
Declared turnover(MAD)a

  Mean (SDb) 16 000 (20 700)
  Median [Minc, Maxd] 9 780 [6.5–178 000]
Capital (MAD)a

  Mean (SDb) 8 323 (52 909)
  Median [Minc, Maxd] 2 000 [10–775 135]
Legal form
  Commercial society 366 (92.2%)
  Civil society 4 (1%)
  NGOe or foundation 14 (3.5%)
  Other 13 (3.3%)
University status
  Teaching center 4 (1.0%)
  Non-teaching center 393 (99.0%)
Population
  Urban 355 (89.4%)
  Rural 42 (10.6%)
Region
  Casablanca-Settat 119 (30.0%)
  Rabat-Sale-Kenitra 68 (17.1%)
  Marrakech-Safi 44 (11.1%)
  Fes-Meknes 42 (10.6%)
  Tanger-Tetouan-Al Hoceima 40 (10.1%)
  Souss-Massa 30 (7.6%)
  Beni Mellal-Khenifra 26 (6.5%)
  Oriental 23 (5.8%)
  Draa-Tafilalet 4 (1.0%)
  Guelmim-Oued Noun 1 (0.3%)
a In thousands of Moroccan dirhams (MAD)
b Standard deviation
c Minimum
d Maximum
e Non-governmental organization
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located in urban areas (89.4% versus 10.6%). In terms of 
governance, the majority (86.6%) are independent hospi-
tals while 7.3%, 2.8% and 3.3% are corporate group, health 
network and under tutelage private hospitals, respec-
tively. The turnover of the study hospitals ranges from 
6.5 thousand to 178 million Moroccan dirhams (MAD), 
with a median of 9.8 million MAD and a mean of 16 mil-
lion MAD. Regarding the value of capital, nearly 55% 
of private hospitals report it among their data. It varies 
from 10 thousand to 775 million MAD with an average 
of 8.3 million and a median of 2 million MAD. The range 
of variation in turnover and capital is too wide between 
private hospitals. This shows that the declaration of these 
values is most likely not well regulated. Finally, regarding 
their legal form, 92.2% of hospitals are commercial soci-
eties (SA, SARL, SARLAU or SNC), 1% are civil societies 
(SCP), 3.5% are non-governmental organizations (NGOs) 
or foundations and 3.3% have other legal forms.

Number of clusters
One of the most difficult problems in any applied cluster 
analysis is determining the number of clusters in which 
to group the data. Our clustering separation metrics 
recommend three as the number of clusters that con-
vey most information. This is consistent with the aspect 
of the elbow plot, which shows that the additional con-
tribution to the variance explained is smaller after three 

clusters (Fig. 2). Following the elbow plot and the major-
ity rule, the number of clusters was set to three.

Private hospital categories
The hospital profiles identified by the k-means algorithm 
are presented in Table 3. The hospitals included in each 
cluster have different patterns.

Cluster 1 consists of 169 private hospitals. All hospi-
tals are for-profit and most of them are poly-disciplinary 
(91.7%). The number of beds is average with 93.5% hospi-
tals having between 30 and 99 beds, and only 6.5% having 
100 beds or more. In terms of governance, hospitals are 
mainly independent (88.8%) and 11.2% are part of cor-
porate groups. The turnover of the hospitals ranges from 
492 thousand to 87.7 million MAD, with a mean of 19.2 
million MAD and a median of 14.5 million MAD. The 
most common legal form is commercial society (99.4%) 
while only one hospital is a civil society owned hospital. 
All hospitals are non-teaching centers and the majority 
of them are located in the urban area (94.7%). Hospitals 
are located in the region of Casablanca-Settat (37.3%), 
the region of Rabat-Sale-Kenitra (16%), the region of Fes-
Meknes (11.2%), the region of Oriental (9.5%), the region 
of Marrakech-Safi (8.9%), the region of Tanger-Tetouan-
Al Hoceima (6.5%), the region of Souss-Massa (6.5%), 
the region of Beni Mellal-Khenifra (3%) and the region of 
Draa-Tafilalet (1.2%).

Fig. 2  Cluster separation according to the number of groups in the clustering algorithm
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Cluster 2 is the smallest cluster including 32 private 
hospitals. The majority of hospitals are not-for-profit 
(84.4%) and poly-disciplinary (87.5%). The number of 
beds is medium to high with 37.3% of hospitals having 
100 beds or more, 50% having between 30 and 99 beds 
and only 12.5% having less than 30 beds. In terms of 

governance, most hospitals are under tutelage (40.6%) or 
in network (34.4%) and only few hospitals are indepen-
dent (12.5%) or part of corporate groups (12.5%). Hospi-
tal turnover is high and ranges from 2.9 to 178 million 
MAD, with a mean of 54.5 million MAD and a median 
of 37.6 million MAD. In terms of hospital legal form, 

Table 3  Private hospital profiles identified by the clustering algorithm
Variables Cluster 1 Cluster 2 Cluster 3

(N = 169) (N = 32) (N = 196)
Ownership
  For-profit 169 (100%) 5 (15.6%) 196 (100%)
  Not-for-profit 0 (0%) 27 (84.4%) 0 (0%)
Specialisation
  Mono-disciplinary 14 (8.3%) 4 (12.5%) 56 (28.6%)
  Poly-disciplinary 155 (91.7%) 28 (87.5%) 140 (71.4%)
Number of beds
  < or = 29 0 (0%) 4 (12.5%) 196 (100%)
  30–99 158 (93.5%) 16 (50.0%) 0 (0%)
  > or = 100 11 (6.5%) 12 (37.5%) 0 (0%)
Governance
  Independent 150 (88.8%) 4 (12.5%) 190 (96.9%)
  Corporate group 19 (11.2%) 4 (12.5%) 6 (3.1%)
  Health network 0 (0%) 11 (34.4%) 0 (0%)
  Under tutelage 0 (0%) 13 (40.6%) 0 (0%)
Declared turnover (MAD)a

  Mean (SDb) 19 200 (13 800) 54 500 (46 900) 7 040 (4 740)
  Median [Minc, Maxd] 14 500 [492, 87 700] 37 600 [2 920, 178 000] 7 470 [6.5, 55 900]
Legal form
  Commercial society 168 (99.4%) 5 (15.6%) 193 (98.5%)
  Civil society 1 (0.6%) 0 (0%) 3 (1.5%)
  NGOe or foundation 0 (0%) 14 (43.8%) 0 (0%)
  Other 0 (0%) 13 (40.6%) 0 (0%)
University status
  Teaching center 0 (0%) 4 (12.5%) 0 (0%)
  Non-teaching center 169 (100%) 28 (87.5%) 196 (100%)
Population
  Urban 160 (94.7%) 26 (81.3%) 169 (86.2%)
  Rural 9 (5.3%) 6 (18.8%) 27 (13.8%)
Region
  Casablanca-Settat 63 (37.3%) 14 (43.8%) 42 (21.4%)
  Rabat-Sale-Kenitra 27 (16.0%) 3 (9.4%) 38 (19.4%)
  Marrakech-Safi 15 (8.9%) 4 (12.5%) 25 (12.8%)
  Fes-Meknes 19 (11.2%) 1 (3.1%) 22 (11.2%)
  Tanger-Tetouan-Al Hoceima 11 (6.5%) 7 (21.9%) 22 (11.2%)
  Souss-Massa 11 (6.5%) 1 (3.1%) 18 (9.2%)
  Beni Mellal-Khenifra 5 (3.0%) 1 (3.1%) 20 (10.2%)
  Oriental 16 (9.5%) 1 (3.1%) 6 (3.1%)
  Draa-Tafilalet 2 (1.2%) 0 (0%) 2 (1.0%)
  Guelmim-Oued Noun 0 (0%) 0 (0%) 1 (0.5%)
aIn thousands of Moroccan dirhams (MAD)
bStandard deviation
cMinimum
dMaximum
eNon-governmental organization
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most hospitals are NGOs or foundations (43.8%) or had 
other forms (40.6%), few hospitals are commercial soci-
eties (15.6%) and none is a civil society. 12.5% of hospi-
tals are teaching centers. Most hospitals are in the urban 
area (81.3%) and mainly concentrated in the region of 
Casablanca-Settat (43.8%), followed by the region of 
Tanger-Tetouan-Al Hoceima (21.9%), the region of Mar-
rakech-Safi (12.5%) and the region of Rabat-Sale-Kenitra 
(9.4%).

Cluster 3 is the largest cluster with 196 private hospi-
tals. All hospitals are for-profit and mono-disciplinary 
(28.6%) or poly-disciplinary (71.4%). The number of beds 
is low with all hospitals having less than 30 beds. Regard-
ing governance, most hospitals are independent (96.9%) 
and only 3.1% are part of corporate groups. The turnover 
of the hospitals is low and ranges from 6.5 thousand to 
55.9 million MAD, with a mean of 7 million MAD and 
a median of 7.5 million MAD. The most common legal 
form is commercial society (98.5%) and only few hospi-
tals are civil societies (1.5%). All hospitals are non-teach-
ing centers. 86.2% of hospitals serve a predominantly 
urban population and 13.8% serve a predominantly 
rural population. Hospitals are well distributed over the 
national territory with 21.4% in the region of Casablanca-
Settat, 19.4% in the region of Rabat-Sale-Kenitra, 12.8% 
in the region of Marrakech-Safi, 11.2% in the region of 
Fes-Meknes, 11.2% in the region of Tanger-Tetouan-Al 
Hoceima, 10.2% in the region of Beni Mellal-Khenifra, 
9.2% in the region of Souss-Massa, 3.1% in the region of 
Oriental, 1% in the region of Draa-Tafilalet and 0.5% in 
the region of Guelmim-Oued Noun.

Therefore, three categories of private hospitals stand 
out. A first type which groups together for-profit hospi-
tals, rather poly-disciplinary and independent, mainly 
commercial companies, with medium size and turnover. 
They are spread over the whole territory, but with a high 
concentration in large regions. A second type of private 
hospitals, which is mainly made up of non-profit hospi-
tals, rather poly-disciplinary, in network or under tute-
lage, with medium to large size and high turnover. They 
are concentrated in large regions and may be university 
hospitals. A third type of hospitals is a group of private 
for-profit hospitals, rather independent, with small size 
and low turnover and well distributed over the territory.

Thus, the Table 3 shows that the variables which have 
the most significant discriminatory power in this seg-
mentation are: the property, the number of beds, the 
turnover and the governance. The characteristics relating 
to the other variables studied are practically found in the 
three clusters. These four discriminating variables refer 
to three criteria (Table 1): the ownership, size of hospi-
tals (beds and turnover) and governance. These criteria 
can be used for the classification of private hospitals in 

LMICs which often do not have large databases of private 
health facilities.

Sensitivity analysis
Figure 3 displays the distribution of hospitals in the three 
clusters. Observations (i.e. hospitals) are represented 
by points and variables have been transformed into two 
dimensions using principal component analysis. This 
representation shows the distribution of observations in 
the three clusters, represented on a Euclidean space. This 
sensitivity check confirms that the three private hospital 
clusters are distinct. We can thus consider that our clus-
tering algorithm used is robust.

Discussion
The private health sector plays an important and growing 
role in the healthcare systems of the LMICs. But signifi-
cant gaps remain about its characteristics and develop-
ment. Due to various demographic and epidemiological 
changes, the public sector has been overwhelmed with 
the demand for healthcare services, especially services 
provided by hospitals. This forced changes in health mar-
kets, which led to significant increases in private sector 
participation in healthcare delivery [3]. The international 
community, including the WHO, lacks a common frame-
work for analysing the private health sector. It also lacks 
an evidence base from which to develop guidance on the 
types of services and activities where it might have a role 
or comparative advantage in strengthening health sys-
tems [9]. Whatever approach is taken to overcoming this 
obstacle, it must begin by understanding the rules that 
govern the organization and functioning of the private 
care sector.

Our study focuses on private hospitals, which are 
health facilities that contain a lot of equipment and 
consume a lot of resources, and whose use is costly for 
users and for the UHC. In Morocco, there are 397 private 
hospitals with 14 502 beds in 2021. They thus represent 
70.6% of all hospitals (public and private) and 35.2% of 
the national capacity in hospital beds (excluding military 
hospitals). In addition, the private hospital sector is the 
preferred recourse for beneficiaries of compulsory health 
insurance [32]. Since 2022, this health insurance has been 
generalized to the entire Moroccan population. This 
makes knowledge of the private hospital sector useful for 
achieving universal access to healthcare and for regulat-
ing health insurance.

Almost all private hospital classifications have a legal 
rather than an empirical basis. To understand the orga-
nization and real characteristics of the private hospital 
sector in Morocco, we adopted a two-step approach in 
our study: (i) a descriptive approach based on a statisti-
cal analysis including ten variables identified through 
a review of the literature on hospital classification; and 
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(ii) an unsupervised learning approach based on cluster-
ing algorithm (k-means) to identify hidden patterns or 
groupings in our empirical data.

The first stage of analysis is the most common in the 
literature. It allowed us to better define the profile of pri-
vate hospitals since it was based on ten variables, while 
the private hospital data collected by the Ministry of 
Health is based on only three variables: the ownership, 
the number of beds and the geographical site. Compared 
to Morocco, Tunisia has the same basis for describing 
the private hospital sector, with an additional criterion 
relating to specialization [33]. Due to lack of data, our 
descriptive analysis of private hospitals did not cover 
variables relating to human resources, medical technol-
ogy and use of services, as is the case in the OECD data-
base (OECD.stat) considered among the most important 
health databases [11]. Despite its importance, OECD.
stat remains a general health database. Indeed, compared 
to our typology, the OECD database does not include 
key variables such as turnover, capital, governance and 
ownership, which are essential to describe the profile of 
private hospitals. This means that our analysis is more 
specific to the private hospital sector than that of the 
OECD. As for the WHO, its global health observatory 
has no data on private hospitals and its description of the 
hospital sector is limited to the overall density of beds 
[10]. Thus, the results of our descriptive analysis provide 

a better understanding of the profile of private hospitals 
and their differential characteristics compared to public 
hospitals. They help identify gaps in healthcare coverage 
and guide healthcare planning. This better description 
of hospital profiles also makes it possible to draw cross-
national comparisons. However, despite its importance, 
the private hospital sector is not considered in the analy-
sis of healthcare systems at the global level.

According to the second stage of analysis, it was a ques-
tion of building a typology by using a grouping algorithm 
based on our empirical data covering the entire national 
territory. The clustering method showed that it is pos-
sible to build a solid segmentation with only three criteria 
of similarity: ownership, hospital size (beds and turn-
over) and governance. Hospital size related criterion can 
be enriched by the use of data on staff, technology and on 
patients when they exist. In our study, we identified three 
main types of private hospitals. The first type is made up 
of for-profit, independent or group hospitals, which are 
medium in size and turnover. The second type is made 
up of large private, not-for-profit, under tutelage or net-
worked hospitals with high turnover. The third type is 
made up of small, for-profit, independent, low-turnover 
hospitals.

In high-income countries, hospital clustering aimed 
to analyse trends in hospital organization (vertical and 
horizontal integration) [34]. Some countries have even 

Fig. 3  Distribution of observations in the three clusters
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applied it to the public hospital sector [35]. Some high-
income countries categorize private hospitals accord-
ing to their function (general or specialist care; acute or 
long-term) or according to their legal status or owner-
ship, such as in the United States, France or Germany. 
In the United States, due to the development of hospital 
groups, hospital segmentation is organized into systems 
and networks to inform health policy and practice, as 
well as research on the performance of different health 
groups and clusters [36]. In Morocco, the creation of hos-
pital groups is a relatively recent phenomenon. Although 
it concerns 41 private hospitals, it did not impose itself as 
a cluster whatever the number k of groups explored with 
k-means algorithm.

Thus, this single two-step approach to analyse the pri-
vate hospital sector, adopted by our study, appear to be 
comprehensive. The descriptive approach makes it possi-
ble to define the private hospital general profile based on 
specific variables identified and tested. As for the unsu-
pervised learning approach, it makes it possible to build 
clusters of hospitals on the basis of attributes of similari-
ties identified in a more objective way by clustering algo-
rithm. This enables to systematically analyse similarities 
and variation as well as detect and interpret patterns for 
a better understanding of the dynamics of this sector 
which is still poorly understood in LMICs.

Our findings may have several implications for public 
authorities. This study provides valuable insights into the 
private hospital market in Morocco, which could be used 
to inform policy and decision-making in the healthcare 
sector. Understanding the characteristics and emerging 
typology of private hospitals can help to better regulate 
the private sector and to better plan its complementar-
ity with the public sector. In addition, both in Morocco 
and in similar LMICs, private hospitals play an increasing 
role in the healthcare system, providing a substantial por-
tion of healthcare services to the population, and playing 
a crucial role in achieving UHC. Clarke et al. highlight 
the importance of the private sector in UHC and con-
sider that it is necessary to have political commitment 
and effective regulation to optimize its potential [9]. 
Fallah and Bazrafshan conducted a systematic scoping 
review of evidence from developing countries, examin-
ing the participation of private hospitals in delivering ser-
vices towards UHC [37]. Siddiqi et al. draw lessons from 
country experiences to understand the role of the private 
sector in delivering health benefit packages of UHC [38]. 
These studies collectively underscore the significance of 
the private sector in the context of UHC, while also high-
lighting challenges and lessons learned from country 
experiences. Similarly, Jeurissen et al. suggested the role 
of public support and reimbursement strategies within 
UHC reforms in promoting the growth of the private sec-
tor in the United States, the United Kingdom, Germany, 

and the Netherlands [22]. These lessons could inspire 
private sector growth in Morocco, from small physician-
owned private hospitals to private hospital networks.

Overall, these studies highlight the heterogeneity of the 
private hospital sector in LMICs and the need to con-
sider its diversity when designing health policies and reg-
ulations. In addition, the majority of these studies were 
descriptive and did not include a clustering algorithm of 
the data. Our study is the first in Morocco and among the 
few in LMICs to identify the typology of private hospi-
tals using an unsupervised clustering approach. Another 
strength of our study is the use of a database that includes 
all private hospitals in the country. Our study also used a 
robust methodology and two-stage approach to catego-
rize a new typology of the private sector hospitals that 
presents high contextual relevance for the ongoing imple-
mentation of UHC policy and health system reform in 
Morocco. In addition, the ten variables used considered a 
wide range of hospital characteristics that, to our knowl-
edge, have never been analysed before in Morocco and 
in the LMICs. However, our study may have some limi-
tations. A limitation is that our analysis did not include 
some important hospital characteristics, such as staff-
ing, technology and utilization, due to the unavailability 
of these data. This shows the importance of feeding the 
routine information system with data from the private 
sector. Another limitation of our study is that our litera-
ture review was not comprehensive, but was based on a 
narrative review of typologies adopted by international 
organizations.

In LMICs, the private hospital sector is not sufficiently 
known. The data available to define its profile are insuffi-
cient to provide an understanding of its organization and 
the dynamics of its development. LMIC governments will 
find it difficult to define the role of this sector in improv-
ing access to healthcare and in moving towards UHC. 
The national information systems of these countries 
must therefore be strengthened and enriched with data 
on the private healthcare sector. In the meantime, studies 
similar to our can be considered to position and regulate 
the private hospital sector. We consider that the results 
of our study offer a starting point for adapting the regu-
lation and governance of this sector in Morocco and in 
LMICs. However, our single case study is not sufficient to 
test the transferability of our typology. Further research 
needs to be carried out in other contexts to judge its gen-
eralizability to other similar LMICs contexts.

Conclusions
In Morocco, the routine information system has few vari-
ables to describe the profile of the private hospital sec-
tor while it represents more than a third of all hospitals. 
We explored the characteristics and typology of the pri-
vate hospital sector in Morocco using ten variables. Our 
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results show that the private hospital sector is organized 
into three types of hospitals according to three similarity 
criteria: ownership, size (beds and turnover) and gover-
nance. This typology contributes to the understanding of 
the development dynamics of this sector and can guide 
efforts to plan and regulate the supply and demand of 
care in the current context of the generalization of com-
pulsory health insurance which makes the private sector 
open to beneficiaries of all medical coverage schemes. 
Our study has several policy implications. It offers policy-
makers with a typology of private facilities that may guide 
the formulation of policies to enhance the growth of the 
private sector in order to improve regulation, supervision 
and the design of appropriate policies and incentives to 
increase quality of care, performance and accessibility of 
care within the context of UHC extension and decentral-
ization reform.
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