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Background: The WHO estimates 10e30% of hospital admissions are associated with poor
infection prevention and control (IPC). There are no reliable data on IPC status in Tan-
zanian healthcare facilities; hence the Star Rating Assessment (SRA) was established to
address this. This study compared the health facility performances on adherence to IPC
principles using baseline and reassessment data of SRA.
Methods: A retrospective analysis of data from eight randomly selected regions across
Tanzania. Data was gathered from an SRA database in which records of baseline assess-
ments (2015/16) and reassessments (2017/18) were documented. Each healthcare facili-
ty’s ownership and service level were investigated as independent variables.
Results: A total of 2,131 healthcare facilities at baseline and 2,185 at reassessment were
analysed. Median adherence to IPC principles increased from 31% (IQR: 20%, 46%) to 57%
(IQR: 41.4%, 73.2%) after interventions (p<0.001).
Privately-owned facilities had higher adherence to IPC principles compared to publicly-
owned facilities during baseline (p<0.001) however, the difference was not significant
after intervention (p¼0.751). On average, hospitals scored highest followed by health
centres and then dispensaries during both assessments.
Being a privately-owned facility was a predictor of attaining a recommended IPC score of 80%
at baseline (POR¼1.92 CI¼1.06e3.48) but not after the intervention. Facility level was not a
predictor during baseline assessment; however after intervention hospitals were twice as
likely to attain the recommended score compared to dispensaries (POR¼2.27CI¼1.15e4.45).
Conclusion: Assessment and rating of quality and organization of health services plus
management support to healthcare facilities, leads to improved adherence to IPC
principles.
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Introduction

Infection prevention and control (IPC) is defined as a sci-
entific approach and practical solution designed to prevent
harm caused by infection to patients and health workers. [1]
The World Health Organization (WHO) estimates 10e30% [2] of
all admissions result in healthcare-associated infections (HAIs)
and 1.4 million people at any given time have HAIs. [3].

The magnitude of HAIs in developing countries is usually
underestimated or unknown because the diagnosis of HAIs is
complex and experts and resources needed in surveillance
activities to guide interventions are inadequate. [2,4] The
problem in resource-constrained countries is three to twenty
times greater, compared to developed ones. [5] HAIs are
responsible for excess deaths, long term disability, additional
financial burden and cost to the government, patients and
families. [2,6] In Africa, the prevalence of HAI varies between
2.5% and 14.8%. [2,7] An earlier study in Tanzania revealed an
overall prevalence of 14.8% [8], making it one of the most
affected countries in Africa.

Currently, there are no reliable data on IPC in Tanzania.
However in 2014, the Ministry of Health (in collaboration with
the President’s Office, Regional Administration, Local Gov-
ernment and other stakeholders) developed a Star Rating
Assessment (SRA) initiative as part of the “Big Results Now”
implementation in the health sector. [9,10] The SRA initiative
aimed at assessing all the primary healthcare facilities across
the country and assign a star rating according to the quality of
services provided based on a set of tools for dispensaries,
health centres, and level 1 hospitals. [9].

The SRA tool is arranged into 12 service areas, which are:
Legality (Licensing and Certification), Health Facility Manage-
ment, Use of Facility Data for Planning and Service Improve-
ment, Staff Performance Assessment, Organization of Services,
Handling Emergencies and Referral, Client Focus, Social
Accountability, Facility Infrastructure, Infection Prevention
and Control (IPC), Clinical Services, and Clinical Support Serv-
ices. The service areas are defined in Table I.

The tenth service area of IPC is routinely affected by non-
adherence with poor standard precautions, improper han-
dling of healthcare waste, lack of training and knowledge on
IPC, understaffing and overcrowding, improper antibiotic use
and lack of microbiological information, low-risk perception
and financial constraints to handle IPC related health needs.
[4,11,12].

The SRA uses the certification system to assess and rate
technical aspects of quality, organization of services and
assessment of management and governance at healthcare
facilities. It is used to develop facility-specific quality
improvement (QI) plans based on gaps identified from the
assessment. The performance on adherence to IPC by the SRA
across different primary healthcare facilities has rarely been
documented and compared with different timelines. The SRA
was conducted in 6,993 primary healthcare facilities (public
and private) between 2015 and 2016. Of the assessed facilities;
219 were hospitals, 741 were health centres, 6,030 were
dispensaries and 3 were unrecorded healthcare facilities. As
per results obtained; reassessment was done between 2017 and
2018 whereby 6,243 dispensaries, 799 health centres and 247
hospitals were assessed (a total of 7,289 health facilities). [9]
During assessments; data were collected using SRA tools and
then the scores from the tools were transcribed into Excel
spreadsheets.

The main objective of the study was to compare the SRA IPC
performance scores of primary healthcare facilities using the
data from baseline assessment (2015/2016) and reassessment
(2017/2018). Specifically, to measure:

� the average adherence to IPC principles during SRAs;
� the difference in adherence to IPC principles between
baseline assessment and reassessment;

� the association between attaining a recommended IPC
status and the characteristics of a healthcare facility; and

� (assess) any spatial distribution of adherence to IPC per-
formance during SRAs.
Methods

Study design

A retrospective analytical study of adherence to IPC prin-
ciples by ownership and service level of healthcare facilities
was performed. Data was gathered from the database pro-
duced during baseline SRA held in fiscal year 2015/2016. The
database was used in subsequent supportive supervision and
during the reassessment in fiscal year 2017/2018.

Study population

All healthcare facilities which were assessed during baseline
and reassessment were included in the study population and
were units of analysis. [9,13].

Intervention
The SRA system set criteria for minimum standards of

quality of care needed to be achieved by all primary
healthcare facilities. The performance of the facilities was
rated from zero to five stars. [9] Facilities scoring 60% and
above in all the four domains (management of health facility
and staff performance; fulfilment of services charters and
accountability; safe and conducive facilities; and quality of
care) were regarded as good performers, while those scoring
below 20% in any of the domains were considered unsafe and
unfit for providing services and were advised to be closed. [9]
Development of a stepwise certification and accreditation
system and linkage of quality of service provided by these
facilities to insurance payments was designed to enhance
compliance with Standard Operating Procedures (SOPs) and
healthcare standards. Healthcare facilities scoring below 20%
were supported by respective Local Governments to bring
them up to the desired standard, such support included (but
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Table I

Definitions of the 12 Assessment Areas used during Star Rating Assessments of 2015/16 and 2017/18 in Tanzania

Assessment area Percentage points for

assessment area

Definition of the area

1 Legality (Licensing and Certification), 0a Facilities were supposed to be legally registered and have a license to provide service
2 Health Facility Management 10 Availability of skilled healthcare workers, organization structure, staff attendance, Health

Facility Management Teams (HFMTs) and Quality Improvement Teams (QITs), facility
planning and budgeting, operating bank accounts and housing and housing allowances

3 Use of Facility Data for Planning and Service Improvement 5 Availability and proper use of Health Management Information Systems (HMIS), use of data
for planning, and medical records

4 Staff Performance Assessment 5 Availability of staff open performance review and appraisal system (OPRAS) and job
descriptions

5 Organization of Services 10 Proper flow of services in each of the service points from entry to exit, display of services
provided and prices, and health promotion and outreach services.

6 Handling Emergencies and Referral 5 Availability of emergency medicines and equipment, staff training on emergency and proper
referral system.

7 Client Focus 5 Availability of proper mechanisms for handling clients’ complaints such as suggestion box,
client help desk, display of contact details for phone or SMS feedback.

8 Social Accountability 10 Partnership between the health facility and community and participation of community
through Health Facility Governing Committees (HFGC).

9 Facility Infrastructure 10 Presence of Planned Preventive Maintenance (PPM), the status of the buildings, amenities
(electricity and water), disability friendly facilities and adequacy of furniture and
equipment in each of the service delivery points.

10 Infection Prevention and Control (IPC) 10 Adherence to proper ways of implementing IPC in health facilities such as the use of PPE,
PEP, standard base precautions, processing equipment, laundry services, and healthcare
waste management.

11 Clinical Services 15 Proper adherence to treatment guidelines and RMNCH services
12 Clinical Support Services The clinical support services included Pharmaceutical services, Laboratory, Radiology and

Imaging, Operating Theatre, Food Services, and Mortuary.

Source: SRT for Dispensary, Health Centre and Hospitals at Council level (2015).
a No score was provided for this area, however, for the facilities found unregistered; authorities were informed to close the facility pending legal procedures.
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Table II

Description of the 11 indicators of IPC and how were assessed and scored in primary healthcare facilities in Tanzania for both baseline
(2015/16) and reassessment (2017/18).

AREA 10. INFECTION PREVENTION AND CONTROL
NO. INDICATOR QUESTION & VERIFICATION 

METHOD
RESPONSES (Y=yes; P=partial; 
N=no)

COMMENTS

10.1 Infection Prevention Control (IPC)
10.1.1 Health facility and 

surroundings are clean
1. Are the health facility and 

surroundings kept clean to prevent 
health care associated infections? 

Inspect to observe whether grass has 
been cut, free of litter, no bats, no 
household pests, and no domestic 
animals

Y. No long grass, no litter, no 
rodents, no bats, no household 
pests and no domestic animals

N. If there is any of the  following  
are found:- tall grass, litter, 
rodents, bats, household pests 
and domestic animals 

2. Are there sufficient lined dustbins for 
general waste in outdoor areas to avoid 
littering?

Y. At least one dust bin outside 
with bin liner

P. Dust bin available outside but 
does not have bin-liners

N. No dust bin outside 
10.1.2 Antiseptic and disinfectants 

are available 
1. Are antiseptics and disinfectants 
available in functional areas according 
to National IPC Guidelines?
Verify availability of the following:
Antiseptics

a) Ethyl or isopropyl alcohol (60–
90%) OR iodine preparations 
(0.5–3%), e.g., Lugol’s, OR 
iodophors (usually not diluted), 
e.g., Betadine® (only applicable 
to labour ward

b) Cetrimide and chlorhexidine 
gluconate (2–4%), e.g., Savlon®, 
OR chlorhexidine gluconate (2–
4%), e.g., Hibiclens®, 
Hibiscrub®, Hibitane®, 

Y. Has both types of antiseptics (a 
and b) plus disinfectant

P. Has one antiseptic and one 
disinfectant

N. Has no antiseptic and no 
disinfectant

Disinfectant
Chlorine solution
2. Are the antiseptic and disinfectants 

stored and used according to the IPC 
guidelines?

Verify that antiseptics and disinfectants 
are stored in lockable cupboard, in the 
lowest shelves, away from light; 
antiseptics are prepared in small 
quantities at a time, sufficient for each 
patient

Y. Antiseptics and disinfectants 
stored in lockable cupboard, in 
the lowest shelves , away from 
light, and antiseptic are prepared 
in appropriate quantity 

N. Any one of the above not done

10.1.3 Accidental exposure to 
blood and body fluids 
handled

1. Does the facility provide PEP? Y. The facility provides PEP 
services 

N. Does not provide PEP service 
2. Are PEP Guidelines and SOPs 

available?
Y. Have PEP guidelines or SOPs
N. No PEP guidelines or SOPs

3. Is there a PEP register (counter book 
or standard register) and monthly 
summary forms?

Y. Have all PEP tools available
N. One or more of the tools not 

available
10.1.4 Safe injection use 1. Do healthcare workers adhere to IPC 

practices while giving injections?
Verify by observation or by simulation if 
no procedure observed: consider the 
9R’s right: patient, medicine, time, route, 
dose, injection device, formulation, 
storage and disposal of needle and 
syringe in a safety box immediately after 
procedure.

Y. Healthcare workers adhere to 
the 9R’s 

N. Does not adhere to the 9R’s

10.1.5 Hand washing in all service 
areas

1. Do all service areas have running 
water with elbow operated tap and 
liquid soap?

Note: bucket with tap or improvised 
elbow operated system is acceptable; 
bar soap and powder soap solution are 
not acceptable

Y. All service areas have running 
water with elbow operated 
system and liquid soap.

N. Not all service areas have 
running water, or elbow operated 
cork, or liquid soap

2. Is hand washing and hygiene 
performed as per SOP?

Verify SOPs are displayed and observe 
practice, or by simulation if no 
procedure observed

Y. Hand washing SOPs displayed 
and they are adhered to

N. No SOPs displayed and/or not 
adhered to.
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10.1.6 Instrument sterilisation or 
high-level disinfection 

1. Are there procedures and 
requirements for instrument cleaning 
and decontamination? 

Check for “three buckets system”

Y. SOPs available for 
decontamination, 3 buckets 
available with strength and dates 
of preparation of disinfectant.

N.  No SOPs available for 
decontamination, no 3 buckets 
available with strength and dates 
of preparation of disinfectant.

2. Is sterilization or high level 
disinfection according to IPC 
guidelines?

Y.SOPs available for high level 
disinfection and sterilization and 
SOPs adhered to.

N. SOPs not available and/or not 
adhered to.

10.1.7 Personal protective 
equipment used 

Check for availability and use of PPE in related areas:
1. Gloves (clean and surgical) Y. Available and correctly used 

N. Not available or not correctly 
used

2. Heavy duty gloves Y. Available and correctly used 
N. Not available or not correctly 

used
3. Masks Y. Available and correctly used 

N. Not available or not correctly 
used

4. Apron Y. Available and correctly used 
N. Not available or not correctly 

used
5. Goggles and face shield Y. Available and correctly used 

N. Not available or not correctly 
used

6. Boots and caps Y. Available and correctly used 
N. Not available or available but 

not correctly used
10.1.8 Laundry services 1. Does the laundry have a functional 

washing machine
Y. Laundry has a functional 
washing machine
N. No functional washing machine

2. Does the facility handle linen 
according to IPC guidelines

Check (non-sterile linen) moved, 
washed, ironed before use

Y. The facility has hamper/ non 
leaking container for moving 
dirty linen to washing area, and 
ironed before use

N. The laundry is not handled 
according to IPC guidelines.

3. Is heavily soiled linen decontaminated 
with 0.5% chlorine?

Y. Soiled linen are 
decontaminated with 0.5% 
chlorine

N. Soiled linen are not 
decontaminated with 0.5% 
chlorine

10.2 Healthcare waste disposal
10.2.1 healthcare waste disposal 

facilities
1. Is there a functional high tech 

incinerator and placenta pit; OR a 
waste removal and disposal contract? 

Refer - National Standards and 
Procedures for Healthcare Waste 
Management in Tanzania 2006 

Y. The health facility has 
functional high tech incinerators 
and placenta pit; OR has waste 
removal and disposal contract

N. The health facility has none of 
the above

2. Are the facilities for disposal of 
healthcare waste well kept? 
Check and observe their condition: must 
be fenced, and no sharps visible after 
disposal

Y. Fenced and no sharps 
observed

P. Sharps visible but fenced
area 
N. Sharps visible, area not fenced

10.2.2 Staff trained on healthcare 
waste management

1. Are any staff trained on waste 
management?
Ask facility manager. And verify 
documentation.

Y. At least one staff trained on 
waste management

N. No staff trained on waste 
management 

10.2.3 Waste segregation 
equipment and supplies 

Check if the facility has containers for waste segregation in all service areas
1. Disposable colour coded bin liners Y. Disposal bin liners seen

N. Not seen
2. Stainless steel bin for transporting 
placentas to placenta pit.

Y. Stainless steel bin for placenta 
transport seen
N. No stainless steel bin for 
placenta disposal

3. Colour coded bins Y. Colour-coded bins seen
N. Not seen

4. Safety/ sharps boxes Y. Safety/sharps boxes seen
N. Not seen
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Table III

Characteristics of healthcare facilities at baseline assessment (2015/16) and reassessment (2017/18) in Tanzania

Baseline assessment (2015/2016) Reassessment (2017/18)

Variable Number Percentage (%) Number Percentage (%)

Health Facility Level

Dispensary 1699 79.7 1909 87.4
Health Centre 187 8.8 220 10.1
Hospital 55 2.6 56 2.6
Unrecorded 190 8.9 0 0.0
Total 2,131 100.0 2185 100.0
Ownership status

Public 1566 73.5 1731 79.2
Private 397 18.6 454 20.8
Unrecorded 168 7.9 0 0.0
Total 2131 100.0 2185 100.0
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was not limited to) refurbishment of infrastructure, recruit-
ment of additional staff, training, mentoring and supportive
supervision.

Supervision sessions were conducted quarterly by Council
Health Management Teams (CHMTs) equally to all facilities
to assess the implementation of facilities’ Quality Improve-
ment Plans (QIPs). [14] Healthcare facility management
teams and staff performance were continually assessed to
enhance accountability to social and local government
structures. [15] Also, the SRA system set a target for the
Tanzanian health system performance, in which the goal was
by the end of the fiscal year 2017/18, 80% of primary health
care facilities to be rated three star (60e79% in all domains)
or above. [9,15].
Target population

All operating primary healthcare facilities in the Council
(dispensaries, health centres and level 1 hospitals [i.e.at
Council level]) regardless of their ownership, i.e., public (Local
Government Authority, military, police, prisons, parastatals
and other ministries, departments and agencies) or private
(faith-based organisations, private for-profit).
Table IV

Adherence to IPC principles based on characteristics of healthcare fa
Tanzania

Baseline assessment

median, (range)

All facilities (n[1908) 31.0% (0,100%)
facility service level

Dispensaries 30.0% (0,100%)
Health centre 53.0% (0,100%)
Hospital 65.9% (15, 97%)
Facility ownership

Public 29.0% (0, 93%)
Private 45.0% (0,100%)
Unrecorded 27.0% (0, 71%)
a values calculated using Wilcoxon Signed-Ranks.
b Mann-Whitney U test for comparison of values.
c Kruskal-Wallis test for comparison of values.
Inclusion criteria
All facilities which participated in baseline assessment in

fiscal year 2015/17 or reassessment in 2017/18; whose per-
formance and characteristics were able to be identified from
SRA database.

Exclusion criteria
Facilities which did not participate in both assessments

were excluded during comparison analysis.

Sampling procedure
Tanzania mainland has 26 regions and 8 zones. Using simple

probability sampling, one region from each zone was selected.
All facilities in the selected regions were included in the
analysis.

Data sources and collection

The SRA tool is divided into 12 service areas; each with
different weight ranging from 5% to 15% (to total 100%). [9] The
IPC service area had 10% weight. As depicted in Table II, the IPC
service area was further divided into 11 indicators. Questions
were used to assess the indicators. Each question had up to
three responses: ‘Yes’ (score¼1) or ‘No’ (score¼0) or ‘Partial’
cilities during Baseline (2015/16) and Reassessment (2017/18) in

P-value Reassessment

median, (range)

P-value

56.6 % (0,100%) <0.001a

0.018c 55.0% (0,100%) 0.090c

75.0% (0,100%)
78.1% (0,100%)

<0.001b 56.7% (0,100%) 0.751b

58.7% (0,100%)
0 (0,0)
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18) in Tanzania.
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(score¼0.5). The sum scored was divided by the maximum
possible score for the questions, times by 100 to give the per-
centage score for the indicator. The sum of percentages scored
from each indicator then made up the scores in the IPC quality
assessment area. QIPs were formulated from indicators which
did not attain full scores.

During assessments, data collection from each healthcare
facility was done by using the SRA tools and the scores were
entered in MS Excel spreadsheet which produced scores per
service area, including IPC. The data from sheets were cleaned
and compiled at district level immediately to ensure correct-
ness, accuracy and timeliness of the information. A database at
the national level was managed by Health Services Inspec-
torate and Quality Assurance Section of the then Health Quality
Assurance Division, which is currently Health Quality Assurance
Unit (HQAU) of the Ministry responsible for health. [16] Data
was presented as aggregate percentage scores at the level of
29.0%

56.7%
45.0%
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Figure 2. Median Adherence to IPC Based Facility Ownership
Status during Baseline (2015/16) and Reassessment (2017/18) in
Tanzania.
service areas for each healthcare facility assessed. The data-
base grouped districts’ Excel sheets into respective admin-
istrative regions to form a regional scorecard. There were 185
district councils in 26 Tanzanian mainland regions. The 26
regions are further grouped in 8 zones.

For the current study, eight regions (consisting of 51 dis-
tricts) from all of the country’s 8 zones were involved. These
were selected through simple random sampling carried out by
the IPC sub-unit of HQAU (where one region from a list of
regions in each specific zone was drawn).

Each region had two scorecards, one for baseline assess-
ment and another for the reassessment; therefore there was a
total of 16 regional scorecards for 8 regions. Before analysis,
data were coded and filtered based on healthcare facility
service level, type of ownership and name of the district the
facility belongs to.

Study variables
The independent variables studied were; facility ownership

status and healthcare facility service level. The outcome var-
iables were baseline assessment rate and reassessment rate.

Data management and analysis
Adherence to IPC principles was assessed and rated based on

11 pre-determined indicators; namely cleanliness of health-
care facility and surroundings, availability of antiseptics and
disinfectants, handling of accidental exposure to blood and
body fluids, use of safe injection, availability of handwashing
facilities in all service areas and instrument sterilisation or
high-level disinfection. Others were the use of personal pro-
tective equipment, laundry services, healthcare waste disposal
facilities, training of staff on healthcare waste management
and availability of waste segregation equipment and supplies.

Scores for IPC were tested for normality by using the
Shapiro-Wilk test. Descriptive analysis was performed to



Table V

Association of healthcare facility characteristics and attaining of recommended IPC status during baseline (2015/16) and reassessment
(2017/18) in Tanzania

Variable Baseline assessment Reassessment

Facility service level Good n¼55 Poor n¼1853 POR

(95%CI)

Good n¼276 Poor n¼1632 POR

(95%CI)

Dispensary 46 1653 1.67
(0.39e7.11)

235 1464 2.27
(1.15e4.45)*

Health centre 7 157 1.04
(0.21e5.20)

29 135 1.69
(0.79e3.67)

Hospital 2 43 1 12 33 1
Facility Ownership

Private 16 326 1.92
(1.06e3.48)*

53 289 1.10
(0.79e1.53)

Public 39 1527 1 223 1,343 1

POR Prevalence Odds Ratio *(P< 0.05).
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compare adherence to IPC principles based on different char-
acteristics of healthcare facilities. For comparison analysis,
only facilities involved in both baseline and reassessment were
included. We used a Wilcoxon signed-rank test for related
samples to determine whether the differences between base-
line IPC performance and reassessment were statistically sig-
nificant. Comparisons for unrelated samples were performed
using a Mann-Whitney U test or a Kruskal-Wallis test. The Mann-
Whitney U test was used to compare differences between pri-
vate and public scores in IPC during baseline and reassessment
while Kruskal-Wallis test was used to determine whether there
was a significant difference in performance scores across dif-
ferent healthcare facility service levels (i.e. dispensaries,
health centres and hospitals) at baseline and reassessment.
Healthcare facilities which scored below 80% were considered
as poorly compliant to IPC principles while those scoring 80%
and above were considered as compliant to the principles. The
used cut-off points were provided by the National Guidelines
for Recognition of Implementation Status of Quality Improve-
ment Initiatives in Health Facilities. [17].

Data analysis was done using Epi Info version 7.2.2.6 [18].
Descriptive statistics, tables and charts were used to
Figure 3. Geographical representation of adherence to IPC principle
Understudy.
summarize the data. Logistic regression was used to determine
the association between attaining recommended IPC status
and independent variables; results were considered significant
at p< 0.05. GIS software version 2.8.6 was used to display the
spatial distribution of IPC performance per districts under
study.
Results

Description of the healthcare facilities

We analysed 2,131 healthcare facilities from the baseline
assessment data set. Out of these facilities, 55 (2.6%) were
hospitals, 187 (8.8%) were health centres, 1,699 (79.7%) were
dispensaries and 190 (8.9%) had unrecorded status. Based on
the type of ownership; 1,566 (73.5%) were public facilities and
397 (18.6 %) were privately owned.

From reassessment data sets, we included 2,185 healthcare
facilities of which 56 (2.6%) were hospitals, 220 (10.1%) health
centres and 1,909 (87.4%) were dispensaries. Based on the type
of ownership; 1,731 (79.2%) were public facilities and 454
(20.8%) were privately owned. Details are summarized in
s by time of assessment and District in 51 Districts of 8 Regions
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Table III. Total districts involved were 51 from eight regions
falling within all eight zones of the country.

Adherence to IPC principles during Star Rating
baseline and re-assessment

The median score of adherence to IPC principles was found
to be 31.0% (IQR: 20%, 46%) and 56.6% (IQR: 41.4%, 73.2%)
during baseline assessment and reassessment respectively.

Of all facilities analysed, 1,908 qualified for comparison
tests for baseline assessment and reassessment. As Table IV
shows, the distribution of IPC scores during baseline and
reassessment was statistically different (p<0.001). Figures 1
and 2 show the trends in median adherence to IPC principles
among different characteristics of healthcare facilities.

There was a significant difference in IPC adherence among
public and privately owned healthcare facilities during base-
line assessment (p <0.001, Mann Whitney U); however the
significance was lost during reassessment (p ¼0.751, Mann
Whitney U). Furthermore, the analysis showed the significant
difference in IPC adherence across different healthcare facility
service levels (i.e. hospitals, health centres and dispensaries)
at baseline assessment (p ¼0.018, Kruskal-Wallis); however,
the significance was lost during the reassessment (p ¼0.090,
Kruskal-Wallis) as it is presented in Table IV.

The association between attaining a recommended IPC
status and characteristics of healthcare facilities

The association between ownership status and IPC per-
formance status were tested separately for baseline and
reassessment. The findings showed a significant association
between ownership status and IPC performance status during
baseline assessment whereby private facilities had nearly two
times the odds of achieving a recommended IPC status com-
pared to public ones [POR¼1.92, CI (1.06e3.48) p¼0.031]. On
the other hand, there was no significant association between
ownership status and recommended IPC status during re-
assessment [POR¼ 1.10, CI (0.79e1.53) p¼ 0.55].

Furthermore, the association between healthcare facility
service level and attaining of IPC performance status was tes-
ted for both baseline and reassessment. There was no sig-
nificant association between healthcare facility service level
and attaining recommended IPC status during baseline assess-
ment. At this time, hospitals were 67% more likely to achieve
recommended status compared to dispensaries [POR¼1.67, CI
(0.39e7.11), p¼0.487), and 4% more likely to achieve recom-
mended status when compared to health centres [POR¼1.04,
CI¼0.21e5.20, p¼0.99]. During the reassessment period, a
significant association was observed between healthcare
facility level and attaining recommended IPC status consider-
ing hospital level as a reference [POR¼2.27, CI¼1.15e4.45,
p¼0.018]; but not with health centre level [POR¼1.69,
CI¼0.79e3.67, p¼0.178]. The above results are presented in
Table V.

Spatial distribution of adherence to IPC principles per
district understudy during SRAs

Representation of adherence to IPC principles by districts
understudy before and after the intervention is presented in
Figure 3 whereby worst performance was observed in Kilwa
district (14%) during baseline and Chemba district (41%) during
reassessment. The best adherence was observed from Moshi
District (66%) during baseline and Kondoa district (84%) during
reassessment. Over the intervention period, the average per-
formance dropped at three districts; namely Sikonge, Makete
and Mvomero. While none of the 51 districts attained the rec-
ommended average performance of 80% during baseline [17];
seven districts attained the scores during the reassessment
period.
Discussion

Our study in Tanzania demonstrates an increasing IPC
adherence from baseline 31% (IQR: 20%, 46%) to 57% (IQR:
41.4%, 73.2%) during reassessment period. However, this is not
enough, based on high demand for IPC adherence, especially
given the current issues of emerging and re-emerging infec-
tious diseases. Tanzanian facilities now have a better under-
standing of which, in what combination, and in what context,
implementation strategies should be best utilized to ensure
their safety and that of their patients. [19] The findings are in
congruence with those obtained from a before and after
comparison study done during the Ebola disease outbreak in a
neighbouring country of the Democratic Republic of Congo
(DRC) whereby the aggregate mean IPC score rose from 4.41%
to 39.51%. [20] The study was conducted around the same
period (2018) however, the number of participating healthcare
facilities was very few compared to ours. Through both studies,
we learned that healthcare facilities from higher service levels
had a relatively higher proportion of IPC scores at baseline.
Interestingly, low-level facilities in Tanzania had higher
improvement in scores compared to those from higher service
level to the extent that there was no significant difference
after the intervention. Most facilities that scored below 20%
during baseline were facilities from a low service level. Based
on the results, it is clear that the implementation of IPC in
Tanzania requires additional research from an implementation
science-specific perspective to promote IPC protocols for
healthcare workers. [19].

The median adherence to IPC during reassessment was 26%
higher than the baseline assessment scores. The improvement
was tested and found to be statistically significant. Despite the
improvement, the median adherence to IPC was still below a
recommended value of 80%. This poses a threat to controlling
diseases like Ebola [21,22] and Coronavirus disease of 2019
(COVID-19). [23] These kinds of highly infectious diseases may
be spread by asymptomatic individuals who first seek care at
general healthcare facilities, which often have insufficient IPC
capacity, causing the spread of the illness. [24,25] Never-
theless, since the scores for IPC adherence doubled; Tanzanian
healthcare facilities are now better equipped to prevent the
spread of emerging infectious diseases than ever before.

SRA was successful and worth the resource investment
because during facility assessments, gaps were identified and
subsequent measures were taken to address them. Financial
measures were incorporated into Comprehensive Council
Health Plans (CCHP). [10] SRAs facilitated the training of
healthcare workers on Quality Improvement methodology and
how to conduct supervisions that are data-driven. Quality data
are now used at various healthcare facilities for planning and
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budgeting and measurement of progress. SRA enabled harmo-
nization of IPC and regular supportive supervision checklists
and in so doing; other areas which were usually not assessed
were now included in regular assessments. Therefore, the
success of the program mostly depended on the implementa-
tion of QIPs. Local authorities ensured the plans were imple-
mented through quarterly supervision to all facilities.
However, some unpublished reports show that there were some
facilities which did not implement the QIPs effectively. [14,26]
The challenges to achieve effective QIPs included lack of skil-
led staff, [27] lack of commitment and the language used in the
assessment tools and QIPs. English was used instead of a
common national language (Kiswahili) and therefore staff
(especially those in lower cadres) experienced difficulty in
understanding the tools and the QIPs developed during the
assessment. [26] The facilities which did not submit the QIPs
were penalized during the assessments, while those which did
not meet the plan identified the gaps which were rescheduled
for the subsequent supervisions and assessments.

It was important to determine whether being a private or
public facility had an effect on performance in IPC during
assessments. The effect of the facility’s ownership on adher-
ence to IPC was significant during the baseline assessment;
however, this was not the case during the reassessment period.
This finding corroborates well with the findings in the study by
Bedoya et al. (2017) in Kenya, in which adherence to recom-
mended IPC measures was weakly associated with facility
ownership (public or private). [28] The current findings might
be influenced by the effect of intervention activities. During
the intervention period (which lasted for about two years); the
facilities were required to prepare QIPs and work on them
before reassessment. Items in QIPs included non-financial and
financial items. Only poorly performing public facilities were
provided with a fixed amount of money (ten million Tanzanian
Shillings each) to improve the financially demanding items. The
much improved public facilities could be attributed to the
financial package provided to them. This is similar to the
findings in Nigeria by Boxton and colleagues; where financial,
equipment and human resource constraints were obstacles to
effective implementation of IPC in labour and delivery wards.
[29] Additionally, intervention packages, such as the refur-
bishment of infrastructure and recruitment of additional staff,
were mainly implemented in public facilities and this could be
the reason for greater improvement amongst public facilities.
The owners of the private facilities were also required to
improve the non-financial and financially demanding QIP items
for patients and their benefits. The higher the score amongst
the facilities (regardless of the facility’s ownership) meant the
facility had a higher quality of care and therefore the higher
reputation within the community. Much improved publicly-
owned facilities resulted in no significant difference in the
likelihood of achieving the recommended IPC status between
private and public owned facilities at reassessment. Whilst
public healthcare facilities had limited funding for financially
demanding items; private facilities were composed of a mix-
ture of facilities; those whose owners could address the
demands and others whose owners were either reluctant or had
no budget to act upon the demands. We suggest that the
financially related intervention provided by the government to
public facilities (e.g. intervention such as facilities’ renovation
and staff recruitment) were good enough to improve the sit-
uation within two years.
In our evaluation dispensaries performed poorest in IPC
adherence compared to other levels of healthcare service
delivery during both assessments. The median performance
increased as the level of service delivery increases and the
change was found to be statistically significant for the baseline
assessment. On the other hand, the change was not significant
at the reassessment period and this might be attributed to
relatively greater improvement in facilities from lower service
level compared to those from a higher level. Improvement was
more likely for lower-level public facilities because they were
given the same amount of money for improvement as that
which was given to hospitals and health centres. The higher-
level facilities would require more expenses in making infra-
structure for IPC. Nevertheless, since dispensaries had a
median score of 30% at baseline assessment, a limited
improvement was not good enough to attain recommended
scores as compared to hospitals and health centres. Further
studies (using more effective IPC improvement tools such as
the IPC assessment framework to support the World Health
Organization Guidelines on IPC Core Components imple-
mentation in acute health care facilities) might be needed to
validate this potential finding. [30].

At baseline assessment, we didn’t find any significant asso-
ciation between attaining a recommended IPC status and
healthcare facility level. However, after interventions, hospi-
tals became nearly twice as likely to achieve the recommended
IPC status (of 80%) compared to dispensaries. Hospitals and
health centres were less differentiated compared to dis-
pensaries regarding attaining recommended IPC status. The
current results are in-line with those from the DRC, which
showed that hospitals were nearly twice as good as lower
healthcare facilities, i.e., medical centres and health centres.
[20] Unlike in Tanzania where changes in IPC practices were
observed over two years; the changes in the DRC were followed
for two months only. The two month period could be a short
time for lower facilities (with poor infrastructure and resour-
ces) to attain significant changes. We have therefore provided
this locally generated evidence to guide strengthening lead-
ership and institutionalisation of IPC programmes in lower
primary healthcare facilities of sub-Saharan African countries
(as recommended by Avortri and colleagues in the Global call
for action on infection prevention and control focusing in low-
income countries). [31].

When we studied the spatial distribution of adherence to IPC
principles, we found no distinct difference across the districts
understudy. Regions and zones could have districts with both
poor and good performance. Generally, districts improved in
performance. Whilst the lowest score in baseline was 14%,
there was no score below 41% during reassessment. The sus-
tainability of the achieved performance needs the partic-
ipation of healthcare workers who are well trained in IPC, who
share experience among themselves through hands-on practi-
ces. [32].
Limitation

Data sets had a limited number of variables to allow
assessment of the contribution of other factors in IPC analysis
for both baseline and assessment. Additionally, the SRA was
designed to be repeated after every one to two years. How-
ever, since 2015 only two assessments had been conducted.
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Conclusion and recommendation

There was a remarkable increase in the adherence to IPC
guidelines in Tanzania even though the majority of the facili-
ties did not reach a recommended status. Much improvement in
adherence to IPC guidelines was observed among publicly-
owned healthcare facilities and facilities from the dispensary
level. However, health centres and hospitals were likely to
attain the recommended status after the intervention. The
findings showed the progression of the healthcare facilities
towards recommended status.

Besides improving adherence to IPC principles; SRAs trans-
formed the mind-sets of healthcare workers and they began
thinking about the quality of care during healthcare provision.
[9] It has been the basis for a result-based financing program
whereby facilities strive to improve quality of care to acquire
additional funds. Furthermore, the SRA system facilitated
guided and structured supportive supervision for healthcare
workers on IPC guideline adherence. Some facilities now use
SRA assessment tools for internal supervision and appraisal.
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