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1. Background 

n the past, the concept of the “work force” 
was used in the organizations, but today 
the so-called “human resources” has be-
come common which refers to skilled, 

well-educated, and experienced staff in the organization. 
Now, human resources (HR) are considered one of de-
velopmental factors in every organization and also one of 
the main components of health care services. In the health 
and treatment system, human resources are considered the 
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Estimating Nursing Staff of Tehran Hospitals by WHO 
and Levine Models 

Background: Human resources, especially medical staff is one of the main components of 
health care system and organizational development. The purpose of this study was to estimate 
the required nurses for hospitals affiliated to Tehran University of Medical Sciences based on the 
models of the World Health Organization and Levine. 

Methods: This study was cross-sectional and descriptive. Seven hospitals affiliated to Tehran 
University of Medical Sciences were selected as research sample. After collecting data of the 
number and distribution of the nurses, the data were entered into Excel software. Then, according 
to the WHO and Levine formula, estimated numbers of hospital nurses were compared with the 
current situation.

Results: According to the models, the number of nurses in all hospitals was different with 
standard values. According to WHO model, the correlation was negative and most hospitals but 
Amir Alam, Baharloo, and Farabi hospitals had insufficient number of nurses. Also, according 
to Levine model, all hospitals except Bahrami and Amir Alam hospitals had insufficient number 
of nurses.

Conclusion: According to the World Health Organization and Levine model, the number of 
nurses in the studied hospitals was inadequate. This imbalance requires proper planning and 
standards to rectify the shortage of manpower, especially nurses in studied hospitals.
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main capital of an organization, and its shortage can re-
duce the quality of the care services (Akbari et al. 2011).

 In the majority of developing countries, including Iran 
the health sector consumes about 5% of the gross do-
mestic product and 5% to 10% of government costs. In 
the future finance and budget issues will be even more 
significant. Hospitals consume most of the health sys-
tem budget (50%-89%). Based on Iran’s national sta-
tistics, about 40% of the public health care expenditure 
is spent on hospitals. Especially in developing countries, 
hospitals are known with their inefficient management 
of resources and low profit (Bahadori et al. 2013). HR 
management in the health sector aims to obtain the de-
sired number and skilled forces in different sectors and 
their proper distribution both geographically and organi-
zationally. Any flaws in the management and imbalance 
between supply and demand for human resources in the 
health sector could lead to the shortage or surplus of hu-
man resources. Evidently, the majority of the problems 
in the hospitals are due to the shortage of staff or their 
disproportionate distribution. The World Health Orga-
nization insists on cutting budgets in the health sector 
through the human resources (Akbari et al. 2011). In the 
midst of operating costs of hospitals, the lion’s share is 
the costs of human resources. According to studies and 
international standards, the cost of human resources is 
between 55% and 60% of the total operating costs (Cha-
trooz et al. 2011; Farsi et al. 2010).

An important part of the hospital human resources is 
nursing staff. They play a vital role in enhancing the 
quality of services and 62% of employees in the hospi-
tals are nurses (Akbari et al. 2011). The global average 
number of nurses and midwives is 28 per 10000 people. 
However, the statistics are different for 6 regions, as it is 
68 in Europe, 55 in America, 21 in West Pacific, 14 in 
Eastern Mediterranean, 11 in Southeast Asia, and 11 in 
Africa. Many factors are involved in nursing staff ser-
vices, such as hours of every patient care, care available 
hours, the volume of work, leaving the job, the absences, 
and holidays (Chatrooz et al. 2011). Today, health cost is 
tremendous and hospitals have adopted many solutions 
to deal with these costs, including limiting hospitaliza-
tion period as there is a gradual increase of patients to 
the nurses (Iran-Nejad Parizi 2008). So for proper func-
tioning of hospitals, labor standards should be observed 
in different hospitals to maintain the required efficiency. 
In a US study, 75% of American nurses warned that 
workload increase in the past two years had a negative 
impact on care services. In 2005, in Massachusetts, 25% 
of the studied nurses associated the death of the patients 
with staff shortages. The research has confirmed the re-

lationship between the number of nurses and the quality 
of services in hospitals (Iran-Nejad Parizi 2008).

Studies have shown that the shortage of nurses leads 
to low knowledge and motivation in nurses (Lotfi et al. 
2014; Nayeri et al. 2005). In many studies, shortage of 
nursing staff is one of the major obstacles in achieving 
productivity and quality services (Pourmohammadi et 
al. 2014). Therefore, measures should be taken to not 
only maintain the quality of nurse work in hospitals, but 
also prevent the recruitment of additional staff, because 
hiring extra staff causes loss of the budget, reduce pro-
ductivity, and creates tension and instability. With regard 
to the importance of the issue, the present study aimed 
at estimating nurses of hospitals affiliated to Tehran 
University of Medical Sciences based on the WHO and 
Levine models. The results can be used for proper plan-
ning of HR in hospitals and increasing nursing produc-
tivity and overall effectiveness of staff in the hospitals. 

2. Materials & Methods

The present study was descriptive and cross-sectional. 
Research community was all hospitals affiliated to Teh-
ran University of Medical Sciences. In this regard, hos-
pitals of Valiasr, Shariati, Comprehensive Women, Amir 
Alam, Baharloo, Bahrami, and Farabi were selected as 
study sample due to the availability of information and 
co-operation with the hospital authorities. The validity 
of made researcher form confirmed with teachers and 
pundits and stability tool not the case because of the pur-
pose of the study. Also, an introduction letter for data 
collection was received from Iran University of Medical 
Sciences. After collecting data about the hospitals and 
their nursing staff, these data were fed to Excel software 
and in accordance with the WHO and Levine formula, 
the number of nursing staff needed for every hospital 
ward was calculated and compared with the real situ-
ation in hospitals. To calculate the number of nursing 
force needed, we used the following formulae: 

World Health Organization formula

The number of nurses: the number of bed×coefficient 
occupying the bed×useful hours care section

Useful working hours In this formula

• The number of active bed in every part of the hos-
pital is considered;

• Useful work hours in all sectors is 7 hours.
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Useful surveillance hour in any part of hospital are 
as follows

• Surgery and internal medicine: 5 hours;

• Special care, heart special care, kidney and dialy-
sis: 24 hours;

• Pediatrics and neonates: 6 hours. 

Levine model formula

The number of nurses: the number of bed×days of the 
year×(hours of direct care+indirect care)

(Days of the year-unemployed days)×Useful work hours

In Levine formula components

• The number of active bed is considered in every 
part of the hospital;

• The days of the year is 365 day;

• Direct care means watching the bedside of the 
patient;

• Indirect care means mediated cares like preparing 
medicine, consultation, planning and reporting for 
each patient in 24 hours;

• Difference between days of the year and unemploy-
ment, give the useful days in the year, which is 
equivalent to 245 days;

• Useful work hour in all wards is 7 hour;

• Indirect surveillance hour is 0.7 hour.

Hours of direct care

• Internal medicine, public and surgery: 2.5 hours; 

• Balance intensive care unit (Post): 10 hours; 

• Special care sectors: 12 hours.

3. Results

Out of 7 studied hospitals, 3 were general hospitals and 
4 specialist hospitals and all hospitals were educational 
(Tables 1 & 2). 

Table 1. The number of required nurses in Baharloo Hospital, according to WHO and Levine models.
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150, 1, 2323289.66572022Internal medicine

150, 0, 3333270.83571722Surgery

91, 4, 7323271.25672022Gynecology and 
pediatrics

120, 1, 2212170.83571114Poisoning

100, 0, 5141460.6667710Neonates

190, 0, 78890.412472522ICU 1

200, 0, 89984.832472624ICU 2

340, 0, 12151588.082474541ICU 3

110, 0, 38897.332472715CCU 2

110, 2, 3101076.332472619Post CCU 1

140, 1, 4121296.082474022CCU 1

140, 1, 1212188.412476439Post CCU 2

1840, 10, 5816516582.0516.257219272Total or average
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In the following tables, the status quo of nursing staff 
and its stance with regard to the standards of WHO and 
Levine models are presented separately for each hospital 
(Tables 3-7). The average percentage of bed occupancy 
rate in Baharloo Hospital was 88.41%. Hospital nursing 
staff was 252 people, including 184 nurses, 58 nurse-aids 
and 10 paramedics. Desired nursing staff in the hospital, 
based on an annual average bed occupancy in different 
wards and according to Levine and WHO models was 
calculated as 219 and 272 people respectively.

Table 2 shows Valiasr hospital situation, as the chart 
shows, the average percentage of the bed occupancy rate 
in hospital was 91.16%, that is the lowest rate for the 
thorax section (75%) and the highest rate of 99% for the 
blood section. The number of current nursing staff in the 
hospital was 227 people. The optimum number of nurs-
ing staff in the hospital was estimated according to WHO 
and Levine are 287 and 286 people, respectively.

This hospital had the largest number of sections among 
study hospitals that its average percentage of bed occu-
pancy was 91.71%. The number of nurses in this hospital 

was 247 people. The number of required nursing staff in 
the hospital, according to WHO model was 324 people 
and based on the Levine model was 306 people. In the 
hospital, the merger of some sectors caused some addi-
tions in the calculation of nursing force needed. 

Merger sectors were as follows:

• Medical 1: Rheumatism and Neurology; 

• Medical 2: Internal glands, metabolism and internal 
digestion, liver.

In Table 4 presents the result of comprehensive women 
hospital. The average percentage of the occupation of the 
bed in this hospital was 73.55%. The optimum number of 
nurse staff in the hospital, according to the WHO model 
was 96 people and based on the Levine model 105 people.

A total of 115 nursing staff at the hospital were busy pro-
viding services. The average percentage of hospital beds 
occupancy in the course of the study was 68%. The num-
ber of the desired nursing staff according to WHO and 
Levine models were 112 and 166 people, respectively. 

Table 2. The number of required nurses in Valiasr Hospital, according to WHO and Levine models.
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220, 0, 1454585572731Endocrine glands

120, 0, 1242495.5571624General surgery

130, 0, 1323297.5572222ENT

100, 0, 2242499571716Blood

30, 1, 066815734BMT

260, 0, 2464698573231Surgical & women oncologist

270, 0, 21313962474235NICU 1

393, 0, 31818902475549NICU 2

130, 0, 2303092571920Plastic surgery

210, 0, 488982472722ICU

110, 0, 1303075571620Pediatrics

80, 0, 1181887571112Thorax

2023, 1, 2029429491.1611784287286Total or average
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Table 3. The number of required nurses in Shariati Hospital, according to WHO and Levine models.
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64, 2, 04474.096733Neonates

137, 2, 0444492.82571313Gynecology and ob-
stetrics

80, 1, 0191992.37571313Surgery and jaw

100, 0, 0161693.14571116Internal medicine

140, 1, 0292992.61571920Lung 

100, 0, 0222287.86571415Heart 

110, 0, 0232387.12571416Neurosurgery

130, 0, 0101096.242473319CCU

210, 0, 0101098.212473427General ICU

160, 0, 07799.652472419Internal ICU

70, 1, 06676.26247164Kidney transplant

100, 0, 06696.492472016NICU

160, 1, 0404086.24572527Surgery 2 (general)

150, 1, 1171797.59571223Medical 1

300, 0, 0171795.31571224Medical 2

120, 1, 0181892.87571212Kidney (urology)

130, 0, 088100.422472822ICU & neurosurgery

22511, 10, 129429491.71200119324306Total or average
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Table 4. The number of required nurses in Comprehensive Women Hospital, according to WHO and Levine models. 
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145, 0, 1222274.82571215Maternity

146, 0, 1373767.31571825Surgery

70, 0, 0121157.688788Oncology

110, 0, 07746.422471119ICU

310, 0, 31210102.872474232NICU

10, 0, 09974.245756VIP

7811, 0, 510910973.55714296105 Total or average
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The number of nursing staff in the hospital was 144 peo-
ple. The average occupancy ratio of the hospital beds was 
81.37% during the course of study. The number of nurs-
ing staff based on WHO model was estimated to be 138 
people and based on the Levine model, it was 131 people.

The average percentage of the bed occupancy, as shown 
in Table 8 was 64.82%. The number of nurses in hospital 
was 135 people. According to WHO model 101 people 
and based on Levine model 131 people was estimated.

In this hospital merger of some sectors has taken place. 
Merger sectors included internal medicine (men and wom-
en), ENT section plus medical (men and women). As seen 
in Figure 1, in Farabi and Baharloo hospitals, the number 
of nurses with respect to WHO model is more and based 
on the model Levine is less. In Valiasr hospital, the num-
ber is less than both models. Also in Shariati and Compre-
hensive Women hospitals, the number of current nursing 
staff is less than the number of staff estimated by the two 
models. Based on WHO model, Amir Alam and Baharloo 

Table 5. The number of required nurses in Farabi hospital, according to WHO and Levine models.
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122, 2, 0303070571520Section A1

102, 1, 2353557571424Section A2

133, 2, 2464653571731Section B1

112, 1, 3323263571422Section B2

202, 2, 1444479572430Section C

43, 3, 499862472624ICU

7814, 11, 12 619196684942112166Total or average
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Table 6. The number of required nurses in Bahrami Hospital, according to WHO and Levine models.
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130, 2, 1212166.20671214Neonatal care

111, 2, 2252565.19571214Pediatric surgery

120, 2, 1212186.25571314Infectious ward

253, 2, 2131398.132474432NICU

132, 1, 1161676.81871410Internal medicine 1

142, 1, 1181882.12571118Internal medicine 2

243, 1, 1101093.932473227Post ICU

11211, 11, 912412481.377749138131Total or average
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hospitals have the surplus in nursing staff and Valiasr and 
Shariati hospitals have a shortage in nursing staff. 

As shown in Table 8, in Amir Alam and Baharloo hospi-
tals, the number of nursing staff is more than the estimat-
ed number by WHO model. Based on this model, Amir 
Alam and Baharloo hospital have the most of the surplus 
in nursing staff and Valiasr and Shariati hospitals are fac-
ing with a high shortage in the number of nursing staff. 
Based on Levine model, all hospitals except Bahrami 
and Amir Alam have shortage of nursing staff (Table 9). 

4. Discussion 

Hospitals are among the health care system components 
that their performance will result in coordination with 
other factors and contributing to society health. In fact, 
hospitals play a key role in providing health and treatment 
services. Therefore, hospitals have a huge impact on the 
performance of the health system (Rothberg et al. 2005). 
However, some general hospitals in Iran do not use the 
full capacity of hospital beds, their bed occupancy ratio is 
low, use greater number of human resources, and do not 
use efficiently and effectively many of the hospitals and 

Table 7. The number of required nurses in Amir Alam Hospital, according to WHO and Levine models. 

Cu
rr

en
t n

ur
se

s

N
ur

se
-a

id
s,

 p
ar

am
ed

ic
s,

 m
id

w
iv

es

Fi
xe

d 
be

ds

Ac
tiv

e 
be

ds

Th
e 

be
d 

oc
cu

pa
nc

y 
pe

rc
en

ta
ge

Ho
ur

s s
ur

ve
ill

an
ce

 u
se

fu
l i

n 
w

ar
d

Da
ily

 u
se

fu
l w

or
ki

ng
 h

ou
rs

Th
e 

nu
m

be
r o

f r
eq

ui
re

d 
nu

rs
es

, 
ac

co
rd

in
g 

to
 W

HO
 m

od
el

Th
e 

nu
m

be
r o

f r
eq

ui
re

d 
nu

rs
es

, 
ac

co
rd

in
g 

to
 Le

vi
ne

 m
od

el

W
ar

d

197282868.08571319Internal medicine (men 
and women)

123141459.532472926CCU

1546673.802471516ICU

935566.495723VIP

288484864.39572233ENT ward (men and 
women)

207505056.66572034Surgery (men and 
women)

1033215115164.826842101131Total or average
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Figure 1. The number of nurses, according to WHO model in all studied hospitals. Client-Centered Nursing Care
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facilities capacities. This will lead to irreparable harm to 
the nation’s health system (Sadeghifar et al. 2011).

In this regard, the results of the present study that 
showed the micro-level, that nursing staff is unbalanced 
the office of Health and the organization and manage-
ment of the country’s planning on the number of re-
quired nurses, according to the occupation of the coef-
ficient declares If the hospital bed have higher 75% of 
the occupation can be 1.5 people per bed with occupying 
the bed and less, 2.1 people per bed, demand for the posi-
tion (Sadeghifar et al. 2013). Accordingly, the number of 
required hospital nursing staff in Baharloo Hospital was 
less than the standard (Baharloo 247 people, Valiasr 441 
people, Shariati 441 people, comprehensive women hos-
pital 130 people, Farabi hospital 235 people, Bahrami 
Hospital 186 people, Amir Alam 181 people. Sadeghi 
et al. showed that only 11.29% of the hospitals met the 
standards of the Ministry of Health standards, 11.29% 
were above the standards, and 77.42% were below the 
standards (Sadeghifar et al. 2011).

 In the present study and based on the models, most 
studied hospitals are facing with shortage of staff. With 
regard to the number of nursing force, 5% of hospitals 
were in accordance with the Levine model, 6% were 
higher and 89% of hospital wards were lower than the 
Levine model. While with regard to WHO model, 10.5% 
were in accordance with the model standards, 15% were 
higher and 74.5% were lower. Based on the results of the 
study, hospitals need to replace workers and nurse-aids 
with nursing staff, because the total number of health-
care staff, including nurses, paramedics, and nurse-aids 
were higher than the standard values. Furthermore, their 
knowledge and expertise in terms of caring service are 
not beneficial and reduces the efficiency and the balance 
of power in the healthcare sector. So, by replacing health 
workers and nurse-aids with nurses, we will have higher 
effectiveness and efficiency and lower layoffs. Various 
studies proposed different ways to improve the required 
medical staff. For example, the use of additional person-
nel in the act as overtime nurses other sectors of nursing 
will be diminished staff need (Sadeghifar et al. 2013). 

Table 8. The number of current nursing staff and WHO model estimates in the hospitals.

Current nursing staffWHO modelDifferenceHospital

252219+33Baharloo

230287-57Valiasr

247324-23Shariati

9496-2Women

115112+3Farabi

144138+6Bahrami

135101+34Amir Alam

Client-Centered Nursing Care

Table 9. The number of current nursing staff and Levine model estimates in the hospitals.

Current nursing staffLevine modelDifferenceHospital

252272-20Baharloo

230286-56Valiasr

247306-59Shariati

94105-11Women

115166-51Farabi

144131+13Bahrami

135131+4Amir Alam

Client-Centered Nursing Care
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Entrusting the tasks office clerks sectors in the reduc-
tion is effective. Entrusting the tasks patient care from 
the boys and patient service forces and also admitted it 
would be very dangerous. So formulation accountabili-
ties of any of the groups and evaluation system based on 
the establishment of a description of the functions en-
trusted is necessary. 

The study found that according to Levine model, all 
studied hospitals but Bahrami hospitals and Amir Alam, 
are facing with the nursing staff shortages that the differ-
ence in the hospitals to differences in areas such as the oc-
cupation factor, the number of holiday, using the approved 
bed, or active bed in determining the number of required 
nurse, considering services trainee students, if entrusting 
the tasks to non-governmental sector or outside the hos-
pital, the standard of the absence of the number of beds 
in each sector, being different type of activity and special-
ized sectors, situation in building indicators, installations, 
equipment, infrastructure, compared to the area, the work-
flow and the deployment of relevant units, attributed the 
knowledge and skills nurses. Regarding these areas, it is 
necessary that with regard to the differences and the condi-
tions for resolving the deficits each hospital acted.

Finally, to maintain and improve the quality of services 
provided in hospitals, the basic step is efficient and effec-
tive planning. In this regard, it is suggested that nursing 
job description must be formulated as a spate of targeted 
and not based on fact and aims to attract new labor and 
manpower to apply existing and planned with respect to 
the principles of true manpower jobs until manpower 
and efficient way to be used by other sources and sec-
ondly, a shortage of manpower, especially the nursing 
staff in the case study is an effective way.
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