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Background: Applying Prevention and Control of Infection (PCI) standards in hospitals reduces probable risks to patients, staff and
visitors; it also increases efficiency, and ultimately improves productivity of hospitals.

Objective: The current study aimed to determine the status quo of international standards of PCl in hospitals located in the north of Iran.
Materials and Methods: This cross-sectional studywas conducted in 23 hospitals. Data collection tool was a questionnaire with confirmed
validity and reliability.. In this regard, 260 managers, section supervisors and infection control nurses participated in the study according
to census basis. SPSS software version 16 was employed to analyze the data through descriptive and analytical statistics.

Results: Among the studied hospitals, 18 hospitals were public. Hospitals enjoyed 77.2% of leadership and programming, 80.8% of focus
of programs, 67.4% of isolating methods, 88.2% of hand health and protection techniques, 78.8% of improving patient’s safety and quality,
90.3% of training personnel, and 78.7% of the average status quo of PCI standards.

Conclusions: This study revealed that PCI standards were significantly observed in the studied hospitals and that there were necessary
conditions for full deployment of nosocomial infection surveillance.
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1. Background

Nosocomial infections are referred to the infections
that appear at least 48 to 72 hours after patient’s admis-
sion, during hospitalization or after discharge, provided
that they don’t exist or incubate at the time of admission
(1-4). Reports indicate that only 5-10% of hospitalized pa-
tients in industrial developed countries suffer from noso-
comial infections, while the rate is 25-30% in developing
countries. According to an estimation, annual incidence
of nosocomial infections was about 10% (about 2 million)
in the United States in 2011 (5-9). It was estimated that
the average incidence of nosocomial infections in Iran in
2009 was 10-15%; 10-20% of patients with nosocomial in-
fections died. Moreover, 5.96% of all deaths in hospitals
result from nosocomial infections (10). According to the
conducted case studies, it has been proved that the level
of nosocomial infections is high in Iran; for example,
Masoumi Asl et al. (2009) reported that the incidence of
nosocomial infections in pediatric intensive care units
was 14.7% (11). In a burn center with 182 hospitalized pa-
tients, the frequency of nosocomial infections was 75.9%
(140 patients) (12). In addition, the incidence of urinary
tract infection in 428 patients admitted to pediatric in-
tensive care unit of Tehran Mofid Hospital was 7.2% (13).
One of the methods to improve quality and safety in

health care organizations is through accreditation which
emphasizes the continuous improvement of quality and
safety of patients and personnel in order to describe
quality of health-treatment services (14).

Joint Commission International (JCI) has presented
international standards for hospitals to improve their
quality, and patients’ safety. These standards are a set
of various initiatives designed to evaluate health care.
They contain two parts: “patient-based standards” and
“organization-based standards”; Prevention and Control
of Infection (PCI) standards are of organization-based
standards (14-19). Applying PCI standards in hospitals re-
duces probable risks to patients, staff and visitors, it also
increases efficiency, and ultimately improves productiv-
ity of hospitals. Several studies have indicated (15-18) that
accreditation standards are effective in reducing hospi-
tal infections (15-18). For example, a study conducted in
Japan on 638 hospitals in 2004-2005 showed that accred-
itation of hospitals resulted in positive performance in
infection control programs (18). Nosocomial infections
increase hospital readmissions, average length of stay,
costs and mortality rate; they also decrease productivity
and have adverse and negative effects on the reputation
of the hospital.

Implication for health policy/practice/research/medical education:

Application of this study is in line with full deployment of nosocomial infection surveillance.
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2. Objectives

The current study aimed to assess the status quo of PCI
international standards in 23 hospitals in the north of
Iran (Mazandaran province).

3. Materials and Methods

This cross-sectional study was conducted in all general
and specialized public hospitals in the north of Iran in
2012-2013 (23 hospitals in Mazandaran province). Data
was collected through a questionnaire completed by 260
managers, supervisors of different sections and infection
control nurses according to a census base. A standard
questionnaire consisted of three parts was employed
to collect the data: The first part consisted of variables
related to the status of hospital (name of hospital, type
of hospital in terms of being general or specialized and
number of beds); the second part included respondents’
demographic variables (gender, age, education and
work experience); and the third part consisted of 6 sec-
tions leadership and programming (14 questions), focus
of programs (35 questions), isolating methods (5 ques-
tions), hand health and protection techniques (5 ques-
tions), improving patients” safety and quality (14 ques-
tions), and training personnel (7 questions). Content
Validity of the questionnaire was assessed by experts”
viewpoints. To determine the reliability of the question-
naire, test-retest method was employed, that is, the final
questionnaire was distributed among 10 members of the
statistical universe twice with a time interval of 10 days,
and its reliability was found to be 81%.

Questions of the third part had three options (Yes,
somewhat and no). Each positive, somewhat, and nega-
tive answer received 2, 1, and 0 scores, respectively. Since
each field had a certain number of questions, scores
of each field were changed to a 0-100 scale; the average
scores related to each area were measured. Scores over
75% were considered as excellent, 61-75% as good, 41-60%
as medium, 25-40% as bad and less than 25% as very bad.
To analyze the data analytical, and descriptive statistical
methods were applied, and ANOVA, , independent T-test,
Kruskal-Wallis, and Mann-Whitney tests were used. Be-
fore the analysis, normality of data and equality of vari-
ances were examined; in case that conditions of paramet-
ric tests were not established, non-parametric tests were
used. SPSS software version 16 was employed to analyze
the data,and P < 0.05 was considered as the level of sig-
nificance. The current study was conducted in coordina-
tion with the treatment deputy, the deputy sent letters
to the hospitals, and the informed written consent was
obtained from the respondents before completing the
questionnaires. In addition, participants were informed
that the analysis would not be conducted in terms of
hospital name and that the name of hospitals and the re-
spondents’ profiles would be kept confidential.

4.Results

In the current study, 260 participants including man-
agers, supervisors and infection control nurses partici-
pated; 81.2% of them were male. Most of the participants
were in the age group of 30-40 years, 82.7% of them had
bachelor’s degrees, 86.1% of the subjects were supervisors
of different sections, and 88.8% of them had studied nurs-
ing (Table 1). Among the 23 hospitals whose staff complet-
ed the questionnaires, 18 were general hospitals; most of
the hospitals (12 ) had between 100 - 200 beds (Table 2).

Table 3 indicates that the differences observed in all
components of PCI (leadership and programming, focus
of programs, isolating methods, hand health and pro-
tection techniques, improving patient’s safety and qual-
ity, training personnel) and average PCI in terms of the
variables “sex, age group, education level, participants’
position, occupational field and work record (concern-
ing work record, the criteria “improving patients” safety,
and quality and isolating methods” had statistically sig-
nificant differences at significant levels of 0.01 and 0.03
respectively), type of hospital and number of beds” were
not statistically significant (P > 0.05). Also, the status of
PCI components and average PCI are generally presented
in (Table 4). According to Table 4, all PCI components and
average PCI (except for isolation methods) are more than
75 % of the participants’ viewpoints.

Table 1. Subjects’ Demographic Characteristics

Variables No. (%)
Gender

Male 211(81.2)

Female 49 (18.8)
Age group

20-30 35(13.5)

30-40 112 (43.1)

40-50 99 (38.1)

<50 14 (5.4)
Education

Bachelor’s degree 215 (82.7)

Master’s degree and higher 45 (17.3)
Participants’ position

Manager 13(5)

Section in-charge 224 (86.1)
Academic field

Infection control expert 23(8.8)

Medicine 1(4.2)

Nursing 231(88.8)

Others 18(6.9)
Work record(year)

<6 45(17.3)

6-10 46 (17.7)

11-15 58(22.3)

16-20 58(22.3)

>20 53(20.4)
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Table 2. General Characteristics of Studied Hospitals

Variables No. No. of Personnel Participating in the Study (%)
Type of hospital
General 18 210 (80.8)
specialized 5 50(19.2)
No. of beds
<99 9 78 (30)
100-200 12 161(61.9)
>200 2 21(8.1)
Total 23 260 (100)

Table 3. Mean and Significance Level of the Status Quo of PCI Component in Terms of Characteristics of the Subjects and the Studied
Hospitals

Variables Leadership Focus of Isolating Hand Health Improving Training Average of PCI
and Program-  Programs Methods and Protection Patients' Personnel
ming Techniques Safety and
Quality
Mean Pvalue Mean Pvalue Mean Pvalue Mean Pvalue Mean Pvalue Mean Pvalue Mean Pvalue
Gender 0.48 0.69 0.71 0.24 0.09 0.85 0.91
Male 93 81.1 67.5 88.5 79.9 90.1 79.1
Female 91 81.9 68.8 92 753 91.6 78.8
Age group 0.61 0.76 0.29 0.45 0.47 0.41 0.17
20-30 78.2 81.3 70.2 86.5 71.7 86.7 80.1
30-40 75.6 80.1 65.4 87.5 76.9 90.9 77.2
40-50 77.2 80.9 68.9 89.2 80.5 92.8 87.4
50< 81.7 85.9 80 90.1 771 66.7 83.1
Education 0.91 0.51 0.62 0.98 0.42 0.57 0.58
Bachelor’s degree 92.3 77.2 80.6 67.1 88.2 91 78.4
Master’s degree  92.1 771 82.1 68.8 88.1 86.6 79.5
and higher
Participants’ posi- 0.67 0.19 0.76 0.21 0.81 0.12 0.53
tion
Manager 90.1 75.6 85.4 69.2 79.8 66.6 80.7
Section in-charge 90.3 773 80.6 67.3 78.7 75.4 78.5
Infection control 90.1 78 69.4 88.8 76.5 72.3 77.8
expert
Occupational 0.03 0.12 0.56 0.76 0.53 0.25 0.61
field
Medicine 75.7 85.8 69.6 G309 79.2 100 80.5
Nursing 76.7 80.4 67.5 88 70.6 90.8 78.4
Others 88.8 87.6 69.4 86.1 75.3 100 81.4
Years of work 0.19 0.24 0.03 0.78 0.01 0.28 0.67
record
<6 78.5 82.5 73.3 90.3 82.1 100 81.3
6-10 73.9 779 62.3 85.5 74.1 90.4 74.8
11-15 76.1 80.4 64.3 873 74.7 95.2 76.8
16-20 80.3 83.3 65.5 89.1 82.4 83.3 80.1
>20 76.8 79.8 72.3 88.6 80.8 100 79.7
Type of hospital 0.1 0.2 0.1 0.1 0.1 0.4 0.21
General 74.8 78 66.9 88 77.6 623 78.2
specialized 79 811 65.5 88.2 78.6 89.1 80.7
Number of beds 0.95 0.62 0.47 0.51 0.31 031 0.51
<99 76.8 80.2 67.7 88.6 79.6 88.8 78.6
100-200 76.1 80.8 66.3 87.3 76.3 96.6 77.6
>200 76.5 83.2 72.7 92.4 80.1 100 80.9
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Table 4. Status Quo of PCI Components in the Studied Hospi-
tals

PCI Components Percent SD
Leadership and programming 77.2 14
Focus of programs 80.8 131
Isolating methods 67.4 21.5
Hand health and protection techniques 88.2 19.1
Improving patients' safety and quality  78.8 16.2
Training personnel 903 15.3
Total 78.7 12.4
5. Discussion

Results of the current study showed that PCI standards
are in excellent condition regarding leadership and pro-
gramming, focus of programs, hand health and protec-
tion techniques, improving patients” safety, and quality
and training personnel in the studied hospitals and in
good condition regarding isolation methods. In a similar
study conducted in one of the teaching hospitals in Za-
njan (North West of Iran) in 2009, the status quo of PCI
standards was 82.14% for leadership and programming,
67.5% for focus of programs, 50% for isolating methods,
90% for hand health and protection techniques, 45.8%
for improving patients” safety and quality, and 57.1% for
training personnel (20); status of some PCI components
in the mentioned research were less than the desirable
limits and lower than those of the current study. These dif-
ferences may be partly due to the time of the mentioned
study, i.e. three years ago, because some efforts have been
made to promote programs since then. That is, if a study
is now conducted in the mentioned hospital, results
will probably match the results of the current study. In
a study conducted on some selected hospitals in Isfahan
(center of Iran), the average of PCI standards was 75% (19).

According to the authors' best knowledge and the elec-
tronic search, no other study had examined all PCI com-
ponents in the other hospitals of Iran. However, two stud-
ies which have pointed to one of the PCI components are
listed below. In one of these studies, the leadership score
(in 2010) was 46 % in Alborz Hospital, 38 % in Panzdah-E-
Khordad Hospital, and 24% in emergency department of
Imam Khomeini Hospital (21); these scores were lower
than the scores obtained in the current study. In another
study, Toorani (2010) reported that the standard “im-
proving patients” safety and quality” scores were 78%,
63% and 54% at Shahid Hashemi Nezhad Hospital, Shahid
Motahari Burn Center, and Shahid Rajai Cardiovascular
Center, respectively (22). Accordingly, the status of these
standards are similar in the current study and that of
Shahid Hashemi Nezhad Hospital and they are signifi-
cantly higher than those of the other hospitals. In their
study entitled “Studying the nature of supervision struc-
ture, leadership and management in private and public

hospitals”, Abor et al. showed that hospitals with qual-
ity management system were more prepared than other
hospitals (23). Another study has pointed to the role and
importance of leadership in hospital organization for the
success of nosocomial infection control plan (24).

In the study entitled “the effect of accreditation on in-
fection control programs”, Sekimoto et al. showed that
accreditation of hospitals has a significant impact on
institutionalizing infection control activities (25). Ac-
creditation of hospitals also has a significant influence
on increased patients’ satisfaction, increased quality of
treatment services, decreased medical errors, decreased
waiting time, observing and respecting patients’ rights
at the admission time, controlling access to patients”
information, and increased incentives of nurses to par-
ticipate in health and treatment services. Moreover,
implementing PCI standards which are among the main
organization-based parts of accreditation guarantees the
safety of patients, visitors and staff and decreases re-hos-
pitalization rate, medical burden (morbidity and mortal-
ity), and economy resulted from nosocomial infections
(26-28). Infection control audit is also a suitable opportu-
nity to implement the necessary standards and changes
to improve quality of services. Infection control audit
causes health care workers to conform to methods and
principles of controlling infection in order to prevent the
spread of diseases (29, 30).

One of the strengths of the present research was that it
only examined one organization-based part of accredita-
tion standards, i.e. PCI standard components; it caused
these standards to be analyzed in the form of a communi-
ty. Another strength was that these standards were exam-
ined in a great number of hospitals with different features.
Concerning the lack of significant difference in terms
of hospital characteristics and participants’ population,
it can be claimed that this study has a high internal and
external reliability. Making use of managers and officials’
viewpoints in completing the questionnaires was one of
the limitations of this study; participants may have exag-
gerated in answering the questions. To reduce the effect of
this limitation, the participants were assured that analysis
would not be conducted based on hospitals. Another limi-
tation was that the insignificance found in terms of the
characteristics of subjects and hospitals may be related to
a small number of samples in some subgroups. The results
of the currentstudyrevealed that PCIstandards were signif-
icantly in appropriate condition in the studied hospitals.
Thus, concerning these optimal preparation conditions in
hospitals, some operational procedures must be applied
to establish and implement surveillance of nosocomial
infections such as reporting and recording nosocomial in-
fection cases, infection control experts daily visits to wards
and labs, strengthening follow-ups after discharge, form-
ing infection control committee, and strengthening the
intra-hospital relationships to report readmission cases
and to train physicians and nurses.

Iran Red Crescent Med ]. 2014;16(2):e14965



Shojaee J et al.

Acknowledgements

The authors wish to thank all participants for their sin-
cere cooperation in completing the questionnaires.

Authors Contribution

Jalil Shojaee contributed to coordination with the hos-
pitals and data Collection. Mahmood Moosazadeh con-
tributed to Data cleaning, Data analysis, and Writing the
methodology and findings. Also both authors participat-
ed in writing the introduction, discussion and conclu-
sion.

Financial Disclosure

There was no financial disclosure.

Funding/Support

There was no funding or support.

References

1. Rosenthal VD. Device-associated nosocomial infections in lim-
ited-resources countries: findings of the International Nosoco-
mial Infection Control Consortium (INICC). Am | Infect Control.
2008;36(10):S171 e7-12.

2. Murphy DM, Hanchett M, Olmsted RN, Farber MR, Lee TB, Haas
JP, et al. Competency in infection prevention: a conceptual ap-
proach to guide current and future practice. Am J Infect Control.
2012;40(4):296-303.

3. Talaat M, Kandeel A, Rasslan O, Hajjeh R, Hallaj Z, El-Sayed N, et al.
Evolution of infection control in Egypt: achievements and chal-
lenges. Am ] Infect Control. 2006;34(4):193-200.

4. Burke JP. Infection control - a problem for patient safety. N Engl |
Med. 2003;348(7):651-6.

5. Walaszek M, Wolak Z, Dobros W. [Nosocomial infection in pa-
tients hospitalized in 2005-2011. the St. Lukas District Hospital in
Tarnow]. Przegl Epidemiol. 2012;66(4):617-21.

6. Perry C. Three major issues in infection control. Br J Nurs.
1998;7(16):946-8-952.

7. Deep A, Ghildiyal R, Kandian S, Shinkre N. Clinical and microbio-
logical profile of nosocomial infections in the pediatric inten-
sive care unit (PICU). Indian Pediatr. 2004;41(12):1238-46.

8.  National Nosocomial Infections Surveillance S. National Nosoco-
mial Infections Surveillance (NNIS) System Report, data summa-
ry from January 1992 through June 2004, issued October 2004.
Am | Infect Control. 2004;32(8):470-85.

9. Elward AM, Warren DK, Fraser V]. Ventilator-associated pneumo-
nia in pediatric intensive care unit patients: risk factors and out-
comes. Pediatrics. 2002;109(5):758-64.

10. The analysis of hospital infection surveillance data in 2009
yearTehran: Ministry of Health and Medical Education; 2009.

1. Masoumi Asl H, Nateghian A. Epidemiology of nosocomial infec-
tions. Iran J Clin Infect Dis. 2009;4(2):83-6.

12.  Ekrami A, Kalantar E. Bacterial infections in burn patients at a

Iran Red Crescent Med J. 2014;16(2):e14965

13.

14.

15.

16.

18.

19.

20.

21.

22.

23.

24.

26.

27.

28.

29.

30.

burn hospital in Iran. Indian ] Med Res. 2007;126(6):541-4.
Tabatabaii SAA, Fahimzad A, Shirvani F, Naderi M, Talebian M.
Prevalence of nosocomial urinary tract infection in PICU of refer-
ral children hospital in Iran. Pakistan | Med Sci. 2011;27(3).
Veillard ], Champagne F, Klazinga N, Kazandjian V, Arah OA, Guis-
set AL. A performance assessment framework for hospitals: the
WHO regional office for Europe PATH project. Int | Qual Health
Care. 2005;17(6):487-96.

Lundgren B, Strobaek S. [Infection control standards and accred-
itation-the way forward?]. Ugeskr Laeger. 2007;169(48):4142-4.
Ashby ], Guterman S, Greene T. An analysis of hospital productivi-
ty and product change. Health Aff (Millwood). 2000;19(5):197-205.
Smith PW, Bennett G, Bradley S, Drinka P, Lautenbach E, Marx ],
et al. SHEA/APIC Guideline: Infection prevention and control in
the long-term care facility. Am J Infect Control. 2008;36(7):504-35.
Gebhardt FE, Wantia N. [Prevention of nosocomial infections by
bundles. Evidence and practical implementation]. Med Klin In-
tensivmed Notfmed. 2013;108(2):119-24.
Abbasi SH, Tavakoli N. External Evaluation of Four Hospitals Ac-
cording to Health Care Management Standards. 2013;3(1):24-32.

the survey of preventive and control of infection in Zanjan
Mousavi Hospital. In: Yari H, Shami R, Sahandi Z, Asghari S edi-
tors. . Accreditation International Congress. 2010 Tehran, Iran..
Aghababa S, Maleki MR, Mortazavi M. Leadership evaluation of
emergency department of general-teaching hospital in iran uni-
versity of medical science and health services based on baldrige
excellence model: A short report. ] Rafsanjan Univ Med Sci Health
Services. 2010;9:59-64.

Readiness of Iran University hospitals in obtain the Internation-
al Joint Commission Accreditation. In: Toorani S editor. . Proceed-
ings of the 2nd Accreditation International Congress. 2010 p.11-3.
Abor PA, Abekah-Nkrumah G, Abor J. An examination of hos-
pital governance in Ghana. Leadership in Health Services.
2008;21(1):47-60.

Saint S, Kowalski CP, Banaszak-Holl ], Forman ], Damschroder L,
Krein SL. The importance of leadership in preventing healthcare-
associated infection: results of a multisite qualitative study. In-
fect Control Hosp Epidemiol. 2010;31(9):901-7.

Sekimoto M, Imanaka Y, Kobayashi H, Okubo T, Kizu ], Kobuse
H, et al. Impact of hospital accreditation on infection control
programs in teaching hospitals in Japan. Am | Infect Control.
2008;36(3):212-9.

Heydar SJ, Bimal KM, Manju B. Perception of Accreditation on
Human Resource Development and Management in hospitals
Accredited by CCHSA, JCI and NABH: A Comparative Study. |
Econom Theory. 2010;4(1):20-4.

Loveday HP, Wilson JA, Hoffman PN, Pratt R]. Public perception
and the social and microbiological significance of uniforms in
the prevention and control of healthcare-associated infections:
an evidence review. British ] Infect Control. 2007;8(4):10-21.

Caniza MA, Maron G, McCullers ], Clara WA, Cedillos R, Duenas
L, et al. Planning and implementation of an infection control
training program for healthcare providers in Latin America. In-
fect Control Hosp Epidemiol. 2007;28(12):1328-33.

Bryce EA, Scharf S, Walker M, Walsh A. The infection control audit:
the standardized audit as a tool for change. Am J Infect Control.
2007;35(4):271-83.

Pritchard V. Joint Commission standards for long-term care in-
fection control: putting together the process elements. American
JInfect Control.1999;27(1):27-34.



