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Abstract

Background: Although Iranian women increasingly attend hospitals for childbirth, no information is available on programs and
practices related to infection control in labor and delivery units.

Objectives: This study aims to investigate infection control program management and midwives’ practices in labor and delivery units.
Patients and Methods: We analyzed datarelated to infection control program management and also practices performed by 88 midwives
in four labor and delivery units in public hospitals in Zahedan, southeast Iran.

Results: The evaluation scores for all aspects of infection control were suboptimal; infection control program management 38.1% to
71.4%, healthcare workers post-exposure measures 58.5% to 92.7%, medical waste management 73.9% to 87.0% and infection control related
standard infrastructures and equipments 55.9% to 82.8%. The midwives mean scores for attending infection control training courses and
hand hygiene were less than 40% of the maximum score, but the mean scores for normal vaginal deliveries scrub, and equipments and
instruments hygiene practices were generally above 70%.

Conclusions: The results of this study revealed a need for development of appropriate policies and protocols for infection control

practices in labor and delivery units and also midwives training on clean delivery practices.
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1. Background

Infections during pregnancy are relatively prevalent,
which arearesult of alterations in pregnant women’s cell-
mediated immunity (1). Puerperal infections along with
pre-eclampsiajeclampsia and obstetrical hemorrhage
are the main causes of maternal mortality in low-income
countries, whereas the numbers of deaths due to indirect
and late maternal causes predominate in high-income
countries (2). Despite advances in patient care and global
progress towards reducing maternal mortality, sepsis
remains a leading cause of preventable maternal death.
Most postpartum infections take place after hospital
discharge, typically 24 hours after delivery (3). Sepsis ac-
counts for approximately 10% of all maternal deaths (1).
Puerperal sepsis causes at least 75000 maternal deaths
every year, mostly in low-income countries (4). Postpar-
tum infections may also result in maternal morbidities
which includes a wide range of maternal complications
such as septicemia, endotoxic shock, peritonitis or ab-
scess formation leading to surgery and compromised
future fertility (3). For each maternal death associated
with puerperal infections, around 50 women experience

life-threatening morbidity from sepsis (5). Studies from
high-income countries have reported that the incidence
of maternal morbidity due to sepsis changed between 0.1
to 0.6 cases per 1000 deliveries (4).

Some of patient factors predisposing to the development
of puerperal infection include home birth in unhygienic
conditions, prolonged labor with or without rupture
of membranes, multiple vaginal examinations in labor,
obstetrical maneuvers, retained secundines within the
uterus and postpartum hemorrhage (3). In addition, it has
been shown that pre-existing medical problems, febrile ill-
ness or taking antibiotics during 2 weeks prior to presenta-
tion, operative vaginal delivery and cesarean section may
be associated with sever puerperal infections (5).

However, to date, little is known about the hospital-
related factors that predispose pregnant women to puer-
peral infection.

The Islamic Republic of Iran has achieved a remark-
able decrease in maternal mortality ratio in just over
three decades, which has been coupled with a paradigm
shift in the most important causes of maternal death
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from postpartum hemorrhage and infection to indirect
causes of maternal mortality (6). However, the mater-
nal mortality ratio in some parts of the country such
as Sistan and Balouchetsan province, southeast of Iran
is disproportionately higher than the average national
rates and puerperal infections remain a major cause of
maternal deaths in these under-privileged areas of the
country (7). Since the implementation of health system
reform in Iran in 2014, which promotes free-of-charge
normal vaginal deliveries, hospitals have experienced
increased use of health facilities for labor and delivery
care. This transition to facility based childbirth can alle-
viate the risks of infections associated with home deliv-
eries that take place in unhygienic conditions. However,
similar to what has been experienced in some develop-
ing countries, because of poor infection control (IC)
practices in labor and delivery units, with an increase in
the use of health facilities, it could be excepted that the
rates of puerperal sepsis will be on the rise (8). There-
fore, it would be prudent to assess the procedures and
practices related to IC in labor and delivery units and to
identify factors contributing to the development of pu-
erperal infections. Those information could be used to
prevent healthcare associated infections among preg-
nant women and to protect their health.

2. Objectives

The objective of this study was to investigate infection
control program management and related procedures
and practices during childbirth as reported by staff and
through observation by researchers in labor and delivery
units within teaching and non-teaching public hospitals
in Zahedan, southeast Iran.

3. Patients and Methods

This cross-sectional study that was conducted between
March to September 2014 included IC program manage-
ment data related to four labor and delivery units in teach-
ing and non-teaching hospitals in Zahedan, southeast Iran.

A 108-item semi-structured questionnaire was used for
data collection. The questionnaire was developed based
on a comprehensive literature review and after consider-
ing the IC checklists and protocols provided by the Ira-
nian ministry of health and medical education (9-11). The
questionnaire included 3 main sections. The first section
was assessing the IC program management and included
questions on human resources (3 questions), IC program
system (7 questions), healthcare workers post-exposure
measures (12 questions),and medical waste management
(14 questions). The second section comprised of 26 ques-
tions for assessment of the infrastructures, equipments
and supplies related to IC practices at the labor and ma-
ternity units. The third section was looking into the IC
practices by midwives working in the labor and delivery
units. This section included questions on hand hygiene
(7 questions), scrub for normal vaginal delivery (11 ques-

tions), equipments and supplies hygiene (12 questions),
administering prophylactic antibiotics during labor and
delivery (3 questions), safe injection (3 questions) and
post-partum care (3 questions).

In order to assess the validity of the study question-
naire, the feedback from a panel of 10 experts (includ-
ing obstetricians, midwives, public health professionals,
maternal and child health experts and medical doctors)
was used to estimate the content validity ratio (CVR) and
content validity index. The questions with a CVR less than
0.62 were either modified or removed (12). The reliability
of the questionnaire was established with a Kuder-Rich-
ardson 20 coefficient of 0.71.

Data collection was performed by a team of trained mid-
wives not working in the delivery units under investiga-
tion. The data for the first section was collected during an
interview with the midwives who were head of labor and
delivery units. Information for the second section was col-
lected during the visit to the labor and maternity unit. The
third section of the questionnaire was completed through
observing midwives at the time of services delivery. The
midwives practices performed during the different stages
of delivery were observed and recorded on an observation
sheet and the records related to IC were reviewed. A roster
of shifts for midwives from each hospital was obtained. In
order to account for workload that is likely to influence
the IC practices, the observations took place during day,
afternoon, and night shifts both on weekdays and week-
ends. In each shift two practicing midwives were random-
ly selected from the roster for observation. Previously ob-
served midwives were replaced by those not observed for
assessment. The inspections were continued until the IC
practices by all midwives on the roster for each labor and
delivery unit were investigated.

For data analysis, a score of one was given for each ques-
tion related to the items available in the labor units. The
score for each section of the questionnaire was calculated
by summing up the scores for questions included in that
section. Within each section, all questions contributed
equally to the final score. Categorical variables were pre-
sented as counts and percentages. Mann-Whitney U and
Kruskal-Wallis tests were used for comparing the differ-
ences in the IC scores between pairs and more than two of
groups, respectively. Bonferroni correction was applied
for multiple comparisons. A P value < 0.05 was consid-
ered significant for all analyses. SPSS version 20 statistical
software package (Chicago, IL) was used for data analysis.

The study was approved by Zahedan University of Medi-
cal Sciences ethics committee.

4. Results

4.1. Infection Control Program Management and
Infrastructures

IC program management system checklist included 21
items. As presented in Table 1, the score for the four la-
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bor and maternity units (defined as A, B, C and D) were
11(52.4%), 8 (38.1%),15 (71.4%) and 14 (66.7%), respectively.
In terms of healthcare workers’ (HCWs) post-exposure
measures checklist, out of 41 items only 30 (73.2%), 24
(58.5%), 38 (92.7%) and 35 (85.47%) items were found to
be available in the maternity units. Out of 41 items for
medical waste management checklist, only 20 (87.0%),
19 (82.6%),20 (87.0%) and 17 (73.9%) items were routinely
performed in the maternity units. Regarding the IC-
related standard infrastructures and equipments, out
of 28 items included in the checklist only 22 (75.9%), 16
(55.9%), 24 (82.8%), and 23 (79.3%) were available in the
four maternity units investigated.

All of the maternity units reported that they had IC
committees and IC protocols were in place (Table 2).
Only half of hospitals reported that they had an infec-
tious diseases screening protocols for newly employed
staff. All maternity units except one screened for hepa-
titis B, but only one reported screening for hepatitis C,
hepatitis A, and tuberculosis. Half of the facilities had
a screening for HIV and none checked the new staff im-
munization status against measles and rubella. Writ-
ten hepatitis B exposure guidelines were available for
only 3 (75%) of maternity units, HIV exposure guide-
lines for two (50%) and hepatitis C and meningococcal
meningitis guidelines for only one (25%) of facilities.
Healthcare workers (HCWs) IC trainings were carried
out in all maternity units during the previous year that
included hand hygiene and universal precaution mea-
sures. However, the training courses did not cover more
specific subjects such as surgical site infection, preven-
tion of IV catheter infection and chorioamnionitis, etc.
Following occupational exposure, all the hospitals car-
ried out source patient testing for HBsAg, but only one
tested for HBcAg and HBeAg. Only one hospital checked
source patients for hepatitis C and three examined for
HIV. In all labor and delivery units only cleaners were
in charge of medical waste management, though the

clinical staff also received training regarding this sub-
ject.Segregation of medical waste was carried out in all
but one maternity unit, and safety boxes were available
in all hospitals.

4.2. Observed Infection Control Practices

A total of 88 midwives working in labor and delivery
units in the four hospitals were observed for IC practices,
out of which 48 (54.5%) were from teaching hospitals (Ta-
ble 3). Almost half of the midwives were in the age group
younger than 30 years old, were temporarily employed
by hospitals and had a work experience of less than 5
years. A quarter of midwives were observed on the week-
ends and the rest of assessments took place during Sat-
urday or other weekdays. Nearly half of the assessments
were carried out during afternoon shifts and only 13.6% of
observations were during night shifts.

Across all hospitals that were studied, the lowest pro-
portion for mean IC practices scores were recorded
for attending on-service IC training courses and hand
hygiene, that were generally less than 40% of the maxi-
mum score (Figure 1). The highest proportion of the
mean scores (generally above 70%) were attained for
normal vaginal deliveries scrub, and equipments and
instruments hygiene practices. The mean scores for
administering antibiotic prophylaxis ranged from 51%
to 67%, and the mean score for safe injection practices
varied between 45% and 86%. A great variation was ob-
served for the proportion of postpartum care mean
score, ranging from 23% and 91%.

The difference in the median total IC score between
teaching and non-teaching hospitals were not statisti-
cally significant (Table 4). However, in comparison with
non-teaching hospitals, the teaching hospitals had a
higher median hand hygiene score (8 versus 5, P < 0.001).
On the other hand, as compared with non-teaching hos-
pitals lower median scores were recorded for antibiotic

Table 1. The Comparison of the Proportion of the Overall Evaluation Scores for Different Aspects of Infection Control Program
Obtained by Four Labor and Maternity Units, Defined As A, B, C and D2

Total Score Labor and Maternity Units All Hospitals
A B C D
Infection control program management system 21 1(52.4) 8(381) 15(71.4) 14(66.7) 48 (57.1)
Healthcare workers post-exposure measures 41 30(73.2) 24(58.5) 38(92.7) 35(85.4) 127(77.4)
Medical waste management 41 20(48.8) 19(46.3) 20(48.8) 17(415) 76 (46.3)
Standard infrastructures and equipments 28 22(78.6) 16(57.1) 24(85.7) 23(82.1) 85(75.9)
ascores are expressed as No. (%) unless otherwise indicated.
Int ] Infect. 2016;3(2):€32788 3
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Table 2. The Proportion of the Evaluation Scores for Details of Infection Control Program Obtained by Labor and Maternity Units of

All Hospitals
Type of Activity Yes, %
A: Infection Control Program Management
Infection control program 100
Infection control team 100
Medical Assessment 100
Infections Screening 75
Lab tests 75
HCWs vaccination 100
Nosocomial infection treatment and prevention 100
Training on counseling 100
New staff screening for:
Hepatitis A 25
Hepatitis B 75
Hepatitis C 25
HIV 50
Measles 0
Rubella 0
Limiting work by infected HCWs for:
HBsAg 0
HIV 0

B: HCWs Post-Exposure Measures
Post-exposure guidelines for:

Hepatitis B 75
Hepatitis C 25
HIV 50
Meningococcal infections 25
Focal point for post-exposure measures available 100
Patient source testing for:
HBsAg 100
HB core Ag 25
HBeAg 25
Hepatitis C 25
HIV 75
Access to vaccines and immunoglobulin in less than 24 hours for 100
hepatitis B exposure
Access to ARV medication in less than 6 hours for HIV exposure 75
Medical profile contents 100
HCWs occupational exposure record taking 100
Attending IC training courses during last year 100
Cleaning protocols available 100
C: Medical Waste Management
Waste management staff 100
Clinical staff training 100
Cleaners training 100
WM performance evaluation 100
Medical waste segregation 100
Segregated waste coding 75
Specific containers for medical waste 100
standard number of containers for medical waste 100

Type of personal protective gear used when handling medical waste

Gloves 100
Eye shields 0
Boots 75
Masks 0
Special containers available for medical waste 75
Safe disposal of medical waste 100
Safe collection and transport of medical waste 100
Safety boxes are available 100
Safety boxes disposed of when 3/4 full 50

Abbreviations: ARV, anti-retroviral; HCW, healthcare worker; IC, infection control.
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Table 3. Midwives Age Group and Work Schedule Characteristics, Zahedan, 2014

Variable Frequency (%)
Hospital
Teaching 48 (54.5)
Non-teaching 40 (45.5)
Age group, y
<30 41(46.6)
30-3 23(26.1)
>35 24(27.3)
Employment
Permanent 45(51.1)
Temporary 43(48.9)
Work experience, y
<5 43(48.9)
5-10 24(27.3)
>10 21(23.9)
Day
Saturday 27(30.7)
Week days 39 (44.3)
Weekend 22(25.0)
Work shift
Morning 35(39.8)
Afternoon 41(46.6)
Night 12 (13.6)
prophylaxis and safe injection practices in teaching hos-
pitals, and the differences were statistically significant (P )
<0.0001). Midwives permanently employed had a higher 100 I:Ol,ipltal
median total IC score, as compared with midwives with a =B
temporary job (65 versus 61) and the difference was sta- .E

tistically significant (P < 0.013). The differences in the me-
dian scores between the two employment groups were
statistically significant for only hand hygiene, normal
vaginal delivery (NVD) scrubs and postpartum care prac-
tices. We found an overall statistically significant differ-
ence in total IC score across three working shift groups
(P<0.001). In pair wise comparisons, the median total IC
score for morning and afternoon shifts were higher than
night shifts (65 versus 54.5, P < 0.001). Accordingly, the
statistically significant differences in working shift me-
dian scores were mostly due to differences in the median
for hand hygiene, NVD scrub, and postpartum practices
scores. No statistically significant difference between
median scores were observed across age group, week day
and work experience groups (data not shown).

Int ] Infect. 2016;3(2):€32788

Percentage of Total Score

IC: Infection Control, NVD: Normal Vaginal Delivery

Figure 1. Comparison of the Proportion of the Midwives Mean Scores for
Different Aspects of Infection Control Practice Between Four Hospitals,
Zahedan, 2014
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Table 4. Comparison of Midwives Infection Control Practice Score by Age Group and Work Schedule Characteristics, Zahedan, 2014

Variables, Statistics Hygiene NVPSrub e Prophylaxis _Injection Care . Score.
Hospital
Teaching (n=48)
Mean +SD 7.8+31 243+3.0 15.7+11 4.6*1.9 2.8%11 6.3+2.0 61.5+6.4
Median 8 24.5 16 4 3 63
Non-teaching (n=40)
Mean + SD 6.0+1.8 259%3.5 15.7+1.0 6.0+ 0.1 41+£0.9 72148 64.9 £9.1
Median 5 25 15 6 4 60.5
Pvalue? 0.001 0.055 0.752 <0.001 <0.001 0.709 0.205
Employment
Permanent (n =45)
Mean +SD 7.512.6 25.7+3.8 15.7£1.0 5.2%15 3.2%1.2 7.8%£3.9 65.2+8.3
Median 7 25 15 6 4 6 65
Temporary (n=43)
Mean +SD 63127 243+27 15.7+1.1 5.4%15 3.5%1.2 5.6+2.7 60.8+6.9
Median 24 16 6 4 5 61
P value ? 0.042 0.044 0.958 0.377 0.387 0.006 0.013
Work Shift
Morning (n =35)
Mean + SD 6.5+1.8 25.6+3.2 15.7+0.9 5.8%+1.0 35%1.2 7.7%£4.0 64.8+7.9
Median 6 25 16 6 4 9 65
Afternoon (n = 41)
Mean + SD 7.9%2.8 254134 15.8 £1.0 5.0*+1.8 31%1.2 6.8+3.2 63.9+71
Median 8 25 16 5 3 6 65
Night (n=12)
Mean + SD 52+3.7 22.0%x1.7 153+1.4 4.8+1.7 4.0£1.0 3.9%12 55.1+6.1
Median 4.5 22 15 6 4 3 54.5
Pvalue b 0.006 0.001 0.416 0.026 0.065 0.004 0.001

apvalue for Mann-Whitney U test.
P value for Kruskal-Wallis test.

5. Discussion

The results of this study revealed insufficient strategic
approach and lack of appropriate infrastructure for pre-
venting and managing infections in labor and maternity
units in Zahedan hospitals. We also found that the IC
practices among midwives were suboptimal and their
behavior was not always in accordance with scientific ra-
tionale.

Infection prevention remains a significant public
health challenge for healthcare systems, especially in
maternity and delivery units. The shortcomings in the IC
practices in this study are compatible with the gaps that
have been identified in IC practices in low- and middle-
income countries (13). The gaps that need to be addressed
include inadequacy in hospital IC programs, inconsistent
surveillance of healthcare associated infections, lack of

antibiotic stewardship, inadequate written and posted IC
guidelines and policies, insufficient sterilization and dis-
infection of equipment, and insufficient hand hygiene
(13). This study highlighted the fact that midwives com-
pliance with optimal IC practices was low. Our findings
were in agreement with the results from a knowledge,
attitudes, and practices survey of healthcare workers (in-
cluding midwives) in Shiraz, Iran, that reported only one
fifth of the participants complied with standard precau-
tion practices and just above half of the participants held
positive attitudes toward the IC practices (14). Similarly,
the results from a study on IC in labor and delivery units
in Gujarat state, India reported significant shortcomings
in the current practices and procedures. For example, a
standard IC procedure was only available in 5% of facili-
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ties. Reuse of surgical gloves for vaginal examinations in
the labor room was commonly practiced in over 70% of
facilities and in only 15% of facilities cleaning of surfaces
was done immediately after each delivery (15). A similar
study that investigated the nature and pattern of existing
policies and practices relating to IC in maternity care cen-
ters in Nigeria showed that only 68% of the health facili-
ties had documented IC procedures but IC committees
were available in 13% of facilities. IC training programs for
healthcare workers were in place in 33% of facilities. Only
half of the facilities had 24-hour running water. Unused
sterile gloves were available in only 60% of the facilities,
and 11% of the facilities were found to recycle gloves (16).

From a human factors perspective, noncompliance
with IC practices may occur as a result of slips, lapses,
mistakes and sometimes violations of protocols, which
is a function of the healthcare workers’ skills and knowl-
edge levels (17). Some studies have shown that healthcare
workers training is one of the strong predictors of com-
pliance with IC standards (18). In this study we found that
only one third of the midwives took part in IC training
courses. The education of healthcare workers is essential
to improve IC practices and should be an integral part of
IC promotional strategies.

No significant associations between “clean” versus “ster-
ile” delivery and higher risk for puerperal infection have
been reported in the literature and the World Health Or-
ganization also encourages using “clean” and not neces-
sarily “sterile” techniques for low-risk delivery (19). There-
fore, in comparison with other forms of exposure such as
an infected wound, the delivery for the most part of the
process may be considered by midwives to be a clean ser-
vice. The resulting underestimation of the occupational
risk of infection is highly likely to lead to a reduction of
the protective behaviors required. Therefore, other than
focusing on the scientific knowledge, the IC training pro-
grams need to take into account the social construction
of dirt and the response that arises from that concept.

We found that midwives had a better IC practice during
the morning and afternoon work shifts. The possible rea-
sons for a poor night shift IC performance could be the
facts that night shifts were more likely to be short staffed
and run by less experienced midwives, which might be
coupled with lower levels of supervision. However, our
findings were in contrast with a study that found work-
ing the a.m. shift was a risk factor for hand hygiene non-
compliance in intensive care units (20).

Not only hospital staff noncompliance with guidelines
intended to prevent healthcare associated infections but
also organizational policies and decisions that encour-
ages effective IC management can greatly contribute to
the prevention of infections. Some studies have shown
that healthcare workers training along with other fac-
tors such as perceptions of safe environment, percep-
tion of obstacles to comply with standard precautions
and knowledge are strong predictors of compliance
with IC standard (18). We found that in comparison with
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nonteaching hospitals, hand hygiene practices were bet-
ter in teaching hospitals but antibiotic prophylaxis and
safe injection performances were suboptimal. It has
been shown that IC performance is generally higher in
teaching than non-teaching hospitals (21). The better IC
performance by non-teaching hospitals could be partly
explained by availability of sufficient human resources,
better IC infrastructure, full-time IC teams and more ef-
fective infection surveillance, hospital accreditation and
hospital size. The conflicting results that we found could
be a product of differences in the aspects related to the
IC performance by hospitals that were investigated. For
example, in comparison with teaching hospitals, non-
teaching hospitals in Zahedan have been more recently
established with better infrastructure standards. There-
fore, they may have more human resources and better
equipments related to IC practices. However, the reasons
for these differences need further investigation.
Multifaceted IC programs that include hand-hygiene
campaigns, antibiotic stewardship and other IC practic-
es, are effective in reducing healthcare associated infec-
tions, both in developed and developing countries (22).
When developing strategies to improve healthcare work-
ers’ compliance, implementation of important aspects
of IC recommended by World Health Organization (such
as the introduction of surveillance activities, continuous
practice reinforcing communications and environmen-
tal sanitation) should be considered in order to achieve
a significant decrease in healthcare associated infections
(23). An enabling environment that creates forums for
team building, shared decision making and problem
solving are necessary for changing healthcare providers’
behavior to reduce the spread of infection (24). The IC
programs also need to include social marketing and staff
involvement to improve IC compliance in patient care.
In summary, the results of this study suggest that sub-
stantial gaps exist in IC program, both in terms of proce-
dures and infrastructures in all labor and maternity units
that were investigated. There is a need for the develop-
ment of appropriate policies, protocols and surveillance
for IC, staff training and continuous quality improvement
initiatives in labor and delivery units in Zahedan hospitals.

Acknowledgments

The authors express their gratitude to the midwives
who participated in the study. We are also thankful to the
managers of the hospitals and the head of labor and ma-
ternity units for their support.

Footnotes

Authors’ Contribution:Seyed Mehdi Tabatabaei
planned the study design and coordinated the conduct
of the study. Fateme Behmanesh Pour contributed in the
study design and data analysis and manuscript review.
Hannaneh Azadeh collected the study data and partici-
pated in drafting the manuscript. Seyed Mehdi Tabata-



Tabatabaei SM et al.

baei carried out statistical analysis and interpretation of
the data and drafted this paper. All authors approved of
the final draft of the paper.

Funding/Support:This research was funded by Zahe-
dan University of Medical Sciences, The Islamic Republic
of Iran.

References

1.

10.

1.

Lapinsky SE. Obstetric infections. Crit Care Clin. 2013;29(3):509-
20. doi:10.1016/j.ccc.2013.03.006. [PubMed: 23830651]
Kassebaum NJ, Bertozzi-Villa A, Coggeshall MS, Shackelford KA,
Steiner C, Heuton KR, et al. Global, regional, and national levels
and causes of maternal mortality during 1990-2013: a system-
atic analysis for the Global Burden of Disease Study 2013. Lancet.
2014;384(9947):980-1004. doi: 10.1016/50140-6736(14)60696-6.
[PubMed: 24797575]

Mabharaj D. Puerperal pyrexia: a review. Part I. Obstet Gynecol Surv.
2007;62(6):393-9. doi: 10.1097/01.0gx.0000265998.40912.5e.
[PubMed: 17511893]

van Dillen ], Zwart |, Schutte ], van Roosmalen J. Maternal sep-
sis: epidemiology, etiology and outcome. Curr Opin Infect Dis.
2010;23(3):249-54. doi: 10.1097/QCO.0b013e328339257c. [PubMed:
20375891]

Acosta CD, Kurinczuk J], Lucas DN, Tuffnell D], Sellers S, Knight
M. Severe maternal sepsis in the UK, 2011-2012: a national case-
control study. PLoS Med. 2014;11(7):e1001672. doi: 10.1371/journal.
pmed.1001672. [PubMed: 25003759

Moazzeni MS. Maternal mortality in the Islamic Republic of Iran:
on track and in transition. Matern Child Health ]. 2013;17(4):577-
80.doi:10.1007/s10995-012-1043-6. [PubMed: 22618490]
Rashidian A, Khosravi A, Khabiri Nemati R, Khodayari Moez E,
Elahi E, Arab M. (Ministry of Health and Medical Education- Is-
lamic Republic of Iran). IR. Iran Multiple-Indicator Demographic
and Health Survey, School of Health. Tehran: Tehran University of
Medical Sciences; 2010. Health Observatory: First Report I.
Hussein ], Mavalankar DV, Sharma S, D'’Ambruoso L. A review of
health system infection control measures in developing coun-
tries: what can be learned to reduce maternal mortality. Global
Health. 2011;7:14. doi: 10.1186/1744-8603-7-14. [PubMed: 21595872
AIDE-MEMOIRE for Core components of infection prevention and
control programmes in health care World Health Organization.
World Health Organization; [updated 2011]. 2011. Available from:
http:/[www.who.int/csr/resources/publications/AM_core_compo-
nents_IPClen|/.

Ministry of Health and Medical Education . Tehran, Iran: 2009.
Guidelines on Hand Hygiene in Health Care.

Agency for International Development by the Strengthen-
ing Pharmaceutical Systems Program . Arlington: U.S: 2009.
Strengthening Pharmaceutical Systems. Infection Control As-

12.

13.

14.

15.

16.

17.

19.

20.

21

22.

23.

24.

sessment Tool.

Lawshe CH. A Quantitative Approach to Content Validityl. Per-
sonnel Psychology. 1975;28(4):563-75. doi: 10.1111/j.1744-6570.1975.
tb0o1393.x.

Weinshel K, Dramowski A, Hajdu A, Jacob S, Khanal B, Zoltan M, et
al. Gap analysis of infection control practices in low-and middle-
income countries. Infect Control Hosp Epidemiol. 2015;36(10):1208-
14. doi: 10.1017[ice.2015.160. [PubMed: 26198467]

Askarian M, Shiraly R, McLaws ML. Knowledge, attitudes, and
practices of contact precautions among Iranian nurses. Am |
Infect Control. 2005;33(8):486-8. doi: 10.1016/j.ajic.2005.06.001.
[PubMed: 16216666]

Mehta R, Mavalankar DV, Ramani KV, Sharma S, Hussein J. Infec-
tion control in delivery care units, Gujarat state, India: a needs
assessment. BMC Pregnancy Childbirth. 2011;11:37. doi: 10.1186/1471-
2393-11-37. [PubMed: 21599924]

Friday O, Edoja O, Osasu A, Chinenye N, Cyril M, Lovney K, et al.
Assessment of infection control practices in maternity units in
Southern Nigeria. Int | Qual Health Care. 2012;24(6):634-40. doi:
10.1093/intghc/mzs057. [PubMed: 23081908

Gluyas H. Understanding non-compliance with hand hygiene
practices. Nurs Stand. 2015;29(35):40-6. doi: 10.7748/ns.29.35.40.
€9929. [PubMed: 25922027]

Valim MD, Marziale MH, Richart-Martinez M, Sanjuan-Quiles
A. Instruments for evaluating compliance with infection con-
trol practices and factors that affect it: an integrative review. |
Clin Nurs. 2014;23(11-12):1502-19. doi: 10.1111/jocn.12316. [PubMed:
24004371

Charrier L, Serafini P, Chiono V, Rebora M, Rabacchi G, Zotti CM.
Clean and sterile delivery: two different approaches to infec-
tion control. J Eval Clin Pract. 2010;16(4):771-5. doi: 10.1111/j.1365-
2753.2009.01191.x. [PubMed: 20545798]

Alsubaie S, Maither A, Alalmaei W, Al-Shammari AD, Tashkandi M,
Somily AM, et al. Determinants of hand hygiene noncompliance
in intensive care units. Am | Infect Control. 2013;41(2):131-5. doi:
10.1016/j.ajic.2012.02.035. [PubMed: 22863122]

Sekimoto M, Imanaka Y, Kobayashi H, Okubo T, Kizu ], Kobuse H,
et al. Factors affecting performance of hospital infection con-
trol in Japan. Am ] Infect Control. 2009;37(2):136-42. doi: 10.1016/j.
ajic.2008.03.005. [PubMed: 19249641]

Murni I, Duke T, Triasih R, Kinney S, Daley A], Soenarto Y. Pre-
vention of nosocomial infections in developing countries, a
systematic review. Paediatr Int Child Health. 2013;33(2):61-78. doi:
10.1179/2046905513y.0000000054. [PubMed: 23925279

Brisibe SF, Ordinioha B, Gbeneolol PK. The effect of hospital infec-
tion control policy on the prevalence of surgical site infection in a
tertiary hospital in South-South Nigeria. Niger Med J. 2015;56(3):194-
8.d0i:10.4103/0300-1652.160393. [PubMed: 26229228

Sharma B, Ramani KV, Mavalankar D, Kanguru L, Hussein ]. Us-
ing 'appreciative inquiry' in India to improve infection control
practices in maternity care: a qualitative study. Glob Health Action.
2015;8:26693. doi: 10.3402/gha.v8.26693. [PubMed: 26119249

Int ] Infect. 2016;3(2):e32788



