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ABSTRACT

Background: Phlebitis is the inflammation of the vein and common complication of peripheral
intravenous cannula. Phlebitis leads the patient to sepsis and pulmonary embolism that increase
mortality. Incidence and median survival time of phlebitis varies across the world. The
incidence, median survival time and predictors of phlebitis are not well addressed in Ethiopia.
Therefore, this study focuses on the time to develop and predictors of phlebitis.

Objective: Time to develop phlebitis and predictors among patients admitted in medical ward
with peripheral intravenous cannula at public hospitals of Bahir Dar, Amhara, Ethiopia, 2022
Methods and Materials: An institution based prospective follow up study was conducted at
public Hospitals of Bahir Dar city and 462 patients who were selected through systematic
random sampling technique. Phlebitis was identified by Jackson’s Visual Infusion Phlebitis
Scoring System. Cox proportional hazards regression model was used.

Results: In this study, 462 patients participated, of those, 171(37.01%) acquired phlebitis. The
median survival time to develop phlebitis was six days. Patients in age group > 60 years were
51% times (AHR = 0.49, 95% CI 0.29-0.82) less hazardous to acquire phlebitis than age group
15-40 years. Patients with Chronic-diseases were 1.50 times (AHR =1.50, 95% CI 1.09-2.07)
more risk to acquire phlebitis as compared to patients with no chronic disease. The statistical
interaction effect of drugs and blood showed that if drugs and blood administer in one vein, the
hazards/risk of phlebitis increase by 2.03 times (AHR=2.03, 95% CI 1.44-2.86). Patients with
inappropriate cannula dressing were 1.81 times (AHR=1.81, 95% CI 1.31-2.51) more hazardous
to develop phlebitis as compared to with appropriate cannula dressing. Patients with large
cannula size and cannula short dwelling time were 1.52 times (AHR = 1.52, 95% CI 1.08-2.15)
and 7.39 times (AHR =7.39, 95% CI 4.12-13.32) more risk to acquire phlebitis as compared to
patient with small cannula size and longer cannula dwelling time respectively.

Conclusion and recommendation: the incidence density rate was 8/100 persons per day
observation and the median survival time were six days. Younger age, chronic disease, using one
intravenous line for more than one purpose, larger cannula size, inappropriate cannula dressing
and longer cannula dwelling time were found as hazard/risk factors for phlebitis. Therefore,
patients with those risk factors need to get special care and follow up.

Keywords: Time to Develop, Predictors, Phlebitis, Peripheral Intravenous Cannula, Patients
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1. INTRODUCTION

1.1. Background

Post- peripheral intravenous cannula phlebitis is inflammation of the vein wall and characterized
by symptom and signs of pain, erythema, edema, induration of cannulated vein, cannulated vein
become palpable and pyrexia(l). Peripheral intravenous cannulation is the common procedures,
which preformed through nurse professional that apply approximately on 80 percent of
hospitalized patients(2). Among those patients, up to 70% develop phlebitis and the median time
to develop phlebitis is four days. It is the common complication of PIVC(3, 4).

Phlebitis caused by mechanical, chemical or bacterial origin, and it can occur in isolation or in
combination with any of the other known PIVC complications(5). Mechanical phlebitis is the
most common cause that results from vein trauma during cannula insertion and movement of
improperly secured cannula with in the vein(4). Chemical phlebitis is cause which caused by
irritating chemicals that are too alkaline or hypertonic solutions(6). Bacteria phlebitis is caused
by contamination of intravenous system during cannula insertion time (6-8). To diagnosis
phlebitis, the patient showed at least two of the above listed clinical presentations and the
occurrence of those clinical presentations take different time (9, 10).

Phlebitis classified into stages, based on the Jackson’s Visual Infusion Phlebitis Scoring System,
which is an internationally adopted tool that has been tested in literature and used in clinical
settings worldwide. The stages are early stage that is all of the following evidenced, pain near IV
site, erythema and swelling. Medium-stage, all of the following evidenced, pain along path of
cannula, erythema and induration. Advanced-stage, all of the following evidenced in addition,
extensive, which are pain along path of cannula, erythema, induration and palpable venous cord.
More advanced-stage, all of the following evidenced and extensive, which are pain along path of
cannula, erythema, induration, palpable venous cord and pyrexia (11, 12).

If cannula did not remove at the appropriate time, the risk of phlebitis is high and can lead to
serious complications like septicemia and pulmonary embolism. Phlebitis damage the vein lining
and make thrombus formation which resulting DVT and pulmonary embolism(13). Unless
phlebitis can be diagnosis and manage as soon as early, the above listed complication of phlebitis

increase the patent’s morbidity and mortality (13, 14).



1.2. Statements of the problem

Majorities of health care facilities do not practice the appropriate peripheral intravenous cannula
procedure strictly (15, 16). As a result, most patients exposed to phlebitis due to the poor practice
of the procedure(17). The infusion nurses society indicates that the accepted phlebitis rate should
be five percent or less than five percent(11). However, still the current incidence of phlebitis is
up to 70 percent following peripheral intravascular cannula use(11, 15). According to evidence,
different countries have different incidence of phlebitis. The distribution of phlebitis incidence
showed that in Australia 17 percent, Saudi Arabia 18 percent, Brazil 10 percent, Tunisia 52
percent, and Ethiopia 70% as evidenced by literatures (15, 18-21).

Adverse outcomes of Phlebitis embrace patient discomforts(22, 23). Phlebitis causes patients to
stay in the hospital for extended periods of time(most of the time beyond expected days), which
increases their suffering and economic burden of the patient (1, 21). Phlebitis comprises systemic
and local infections that can lead to pulmonary embolism, deep vein thrombosis, abscess
formation, and other complications that increase the patient morbidity and mortality rates(13).
Pulmonary embolism commonly results in patients with peripheral intravenous cannula, which
has a 25% mortality rate(13, 24).

Post-peripheral intravenous cannula phlebitis is the most serious complication, which damages
the patient's blood stream. Significantly, it increase the morbidity and mortality rates of patients
in healthcare settings(15, 25). Early identification of different complications of phlebitis can
facilitate the task of daily care of the nursing team. It help to produce scientific evidence to
support the decision making of the nurses to minimizing the risk of phlebitis related morbidity
and mortality of the patient (26, 27).

There are different factors that precipitate the occurrences of phlebitis after cannula insertion.
Such as high cannula gauge size, prolonged cannula dwelling time and comorbidities are the
major factors that lead the patient to risk of phlebitis (15). The physiology of the vein is affected
by the cannula's size and other characteristics of the cannula, which exposes the patient to
phlebitis. As a result, choosing a cannula diameter that is too large can increase the risk of
phlebitis(4, 28). Proper stabilization and securing of the insertion site significantly reduce the
risk of phlebitis (4, 8, 29). Medication/drugs administration increase the risk of the patients to

develop phlebitis following cannula insertion(4, 29).



Different prevention and management strategies are currently being used globally to solve the
challenges of phlebitis(30). According to the guideline, if the peripheral intravenous cannula
(PIVC) has been in place for more than 96 hours, it should be removed because the risk of
phlebitis increases over time(8, 31). The entire medical staff are responsible for check-out of
phlebitis symptoms and signs and acting properly as necessary(10, 32). Understanding the best
technically advanced and evidence-based care techniques that can lower the risk of phlebitis,
which ensure that nurses and nursing teams have technical-scientific understanding about
peripheral intravenous cannula therapy and quality of care(33). Nursing practitioners can use
skills and clinical evidence from daily patient care to make decisions about the best peripheral
intravenous cannula insertion and removal technique, to reduce the incidence of post-peripheral
intravenous cannula phlebitis(17).

Medical professional can prevent phlebitis and lengthen the lifespan of the cannula, through
doing basic things, like using gloves, fully cleaning their hands, and thoroughly cleaning the
patient's skin before inserting the cannula(34). After insertion, the cannula should be wrapped to
stop movement in the vein lumen that could result in mechanical phlebitis(34, 35). Good clinical
practice must be followed when administering intravenous drugs, starting with the reconstitution
and drawing up of the medication. When administering the medication, standard of care must be
observed with frequent and special care of patients with peripheral intravenous cannula therapy,
unless using a cannula increases the risk of phlebitis(35, 36).

Despite the different phlebitis prevention and management strategies that are practice currently,
the complication of post peripheral intravenous cannula (phlebitis) is depends on several risk
factors. Still phlebitis is a serious problem in clinical settings, which has a high incidence (up to
70 percent)(15, 37). There are no enough studies on the incidence of phlebitis and identification
of the preventive and the risk factors of post-cannula phlebitis, which are paramount to design
proper care practice of peripheral intravenous cannula at health care facilities level. In Ethiopia,
the incidence and predictors of phlebitis are still not well addressed. Therefore, this study was
aimed to determine the incidence and identify predictors of phlebitis among patients with

peripheral intravenous cannula.



1.3. Significance of the study

This study brought very important findings from its particular area on incidence, time to occur
and predictors of phlebitis. The finding was important for patients who participated in this study,
through early detection of symptom and signs of phlebitis and recommendation for medical
professionals to take the appropriate management.

The finding provided that crucial information for healthcare professionals on the incidence of
phlebitis, the timing of its onset, and the risk and preventive factors of phlebitis. Based on the
aforementioned information, healthcare professionals give care for patients with peripheral
intravenous cannulas in an appropriate manner to prevent phlebitis.

Managers of the health facilities would use the finding during the resource allocation plan that
would help to improve the quality of care, through using the available and appropriate resources.

Moreover, the results would serve as a reference for other researchers working in the field.



2. LITERATURE REVIEW

2.1. Incidence of phlebitis

Globally, the incidences of phlebitis are different from region to region, due to different
sociodemographic and other characteristics(8, 38). Study conducted at a global level, 70 percent
of peripheral intravenous cannulas primarily use for intravenous medication administration.
Among these, 70 percent of peripheral intravenous cannulas, two-thirds of cannulas placed in
non-recommended sites such as the back of hand, hand of wrist and antecubital veins(18, 38).
Even though, there is wide regional variation of cannula insertion procedure, most cannula-
insertion procedures, which is up to 71 percent performed through Nurse Professionals(38).
Studies conducted as a global level showed that the incidence of peripheral intravenous cannula
related with phlebitis was 14 percent(18, 39). A randomized controlled trial study conducted in
Australia showed that the incidence of post peripheral intravenous cannula phlebitis was 17
percent(19). Studies conducted in Brazil and Mexico found that the incidences of post peripheral
intravenous cannula phlebitis were 18.34 and 33.02 percent respectively(9, 37).

Studies conducted in china showed that the incidence of post-peripheral intravenous cannula
phlebitis was 17.8 percent. Among this Grade one post-peripheral intravenous cannula phlebitis
accounts that 88.40 percent (40). Study in India showed that post peripheral intravenous
complication was common event on the patients among that the incidence of post-peripheral
intravenous cannula phlebitis was 17.57 percent(41). Another meta-analysis study conducted in
India revealed that the pooled cumulative incidence of post-peripheral intravenous cannula
phlebitis was five percent(42). Study conducted in Saudi Arabia showed that the cumulative
incidence of post-peripheral intravenous cannula phlebitis was 17.60 percent and incidence
density rate was 75.84/1,000 person- day observations (38). Comparative study (before
professional training and after professional training regarding to peripheral intravenous cannula)
conducted in Malaysia, the incidence of phlebitis prior to intervention was 15.4% and which
reduced to 2.3 percent after professional training was carried out regarding to peripheral
intravenous cannula (43). Prospective cohort study conducted in Japan showed that the incidence
of post-peripheral intravenous cannula phlebitis is 12.90 percent(28).

Study conducted in Africa level showed that the cumulative incidence of post-peripheral

intravenous cannula phlebitis was 13 percent(18). In Tunisia the cumulative incidence of
5



phlebitis secondary to peripheral intravenous cannula was 51.90 percent(20). Study conducted in
Ethiopia (University of Gondar hospital) showed that the cumulative incidence of phlebitis
secondary to peripheral intravenous cannula insertion was 70 percent(15).
2.2. Survival time of phlebitis
Millions of peripheral intravenous cannula preforms each year and for adult patients the
recommended replacement time of peripheral intravenous cannula is from 72-96 hours(8, 17).
Even though, the routine replacement of peripheral intravenous cannula increases health-care
costs, staff workload and require patients to undergo repeated invasive procedures, it decrease
the incidence of post-peripheral intravenous cannula phlebitis(44). The lifespan of a peripheral
intravenous cannula is an important issue to avoid any complication after cannula insertion. The
survival of peripheral intravenous cannula depends on many variables such as the size of the
cannula, the frequency of cannula insertion trial, drugs and fluid administration, cannula
procedure and securing/dressing status(17, 45).
As study showed that when certain drugs are administered, the peripheral intravenous cannula
become infiltrated faster and complicated, which showed that there is survival difference
between patients who have taken drug and not taken drug(35, 36). To prolong the life
span/survival of peripheral intravenous cannula, health care professional use mechanisms that
able to prolong the life spine of peripheral intravenous cannula. Among the mechanisms, heparin
is able to prolong duration of the peripheral intravenous cannula(46). As study showed that post-
peripheral intravenous cannula phlebitis can be develop starting from one day or after 24 hours
duration of the insertion of peripheral intravenous cannula (9). As studies showed that post-
peripheral intravenous cannula complications like phlebitis was the most indicator for the
removal of peripheral intravenous cannula (39, 41).
2.3. Factors of phlebitis
2.3.1. Sociodemographic factors
There are different sociodemographic factors that contributing for the occurrences of post-
peripheral intravenous cannula phlebitis (47). Studies conducted in Australia and Saudi Arabia
showed that sex is one of the risk factor for phlebitis secondary to post-peripheral intravenous
cannula. As studies revealed that females were more risk to develop post-peripheral intravenous
cannula phlebitis as compare to male(47, 48). Different studies revealed that age is one of the
6



risk factor of post-peripheral intravenous cannula phlebitis. Among the age group, older age
group (> 65 years) was more risk to develop PIVC related phlebitis (47, 49, 50).

The frequency and severity of phlebitis was different among patients due to their
sociodemographic factors such as residence, religion, marital status, educational level and
occupational status(15). According to research conducted in Qatar and Ethiopia showed that the
risk of post-peripheral intravenous cannula phlebitis was decreased when patients were urban
residents, married in their marital status and had a college or higher educational level in their
educational status(15, 38).

2.3.2. Clinical related factors

There are different clinical predictors that are positively or negatively associated with peripheral
intravenous cannula complication like phlebitis. Moreover, according to studies finding,
admission of patients' diagnosis(more than one disease), performance level (not ambulatory) of
the patient during hospitalization, and level of consciousness(< 8) of the patients were all
positively associated with post-peripheral intravenous cannula phlebitis(41, 47). Study showed
that physically inactive individuals were immunological weakened as a result peripheral
intravenous cannula making them easily vulnerable to infections such as post-peripheral
intravenous cannula phlebitis. (51).

As studies showed that patients with chronic diseases like diabetes mellitus, hypertension, heart
diseases and chronic kidney disease were more risk to develop phlebitis as compared to patients
who were free from such chronic diseases(15, 38). Patients with chronic diseases are immune-
compromised who does not have the ability to resistance infection. This inability to fight
infection can be caused by a number of chronic diseases that have contribution to the
occurrences of post-peripheral intravenous cannula phlebitis(11, 30).

Study conducted in Ethiopia showed that use of intravenous fluids decrease the occurrences of
post-peripheral intravenous cannula phlebitis as compared does not use intravenous fluids
through cannula lumen (17). In other way, the use of dry cannula (using cannula for only drug
administration) increases the risk of post-peripheral intravenous cannula phlebitis and the vein
conditioning whether visible or not visible is the main predictor for the occurrence of phlebitis(9,
17). Randomized controlled trial Study conducted in Australia showed that administration of

intravenous fluid at anti-cubital fossa site was less risk for post-peripheral intravenous cannula
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phlebitis as compared with the administration of intravenous fluid at forearm (47). The use of
cannula 1V line for drug administrations was more vulnerable to post-peripheral intravenous
cannula phlebitis as compare to using 1V line for non-drug administration purpose like only fluid
administration(52, 53).

2.3.3. Cannula related factors

Study conducted in Korea showed that post peripheral intravenous cannula phlebitis was found
to be more common in patients with cannula-dwell time greater than 96 hours as compared to
cannula-dwell time less than 96 hours (1). Study conducted in Ethiopia showed that patients who
had prolonged cannula dwell time predisposes for continued trauma by the cannula itself and
irritant drugs as compared to patients who had shorter cannula dwelling time (15).

The use of appropriate dressing has ability to make the insertion site clean and dry while also
preventing external contamination and trauma that decrease the occurrence of phlebitis(48).
Many risk factors alone can cause numerous health problems (38, 54). Study conducted in
Thailand showed that behavioral risk factors cannot cause directly phlebitis, but can aggravate
and used as cofactors of other factors that directly cause phlebitis (52). As study showed that the
visibility/quality of the vein on fatty skin is not easy as non-fatty skin that leads to skin injury
and repeated try that increase the risk of phlebitis(55).

Studies evidenced that inappropriate dressing type of IV site and methods of securing IV
cannulas were contributed to the occurrence of post-peripheral intravenous cannula phlebitis(11,
48). Randomized controlled trial Study conducted in Brazil showed that the use of smaller
cannula size decrease or reduce the occurrence of peripheral intravenous cannula complications
like phlebitis. Because of it prevent mechanical irritation to the interior walls of small-diameter
veins(26). As studies showed that patients with large-sized cannula were two times more likely
risk of complications like phlebitis compare to those with small-sized catheters(26, 38, 47).



3. CONCEPTUAL FRAMEWORK

The conceptual framework described socio demographic factors, clinical factors, cannula related
factors and the outcome variable. The conceptual framework used as only to explain the possible

predictors that can affect the outcome variable. It was self-constructed through on review of

Sociodemographic factors
-Age

-Sex
-Residence
-Education
-Occupation

-Marital status

Clinical related Cannula related

factors factors

-Admission diagnosis -Cannula insertion site

- known chronic disease - Cannula gauge size

-Base line level of patient -Cannula insertion trial

consciousness

-Cannulated vein

- Patient ambulation status quality

-Fluid administrated -Cannula dressing
-Drug administrated status

-Blood administered -Cannula dwelling time

Figure-1 Conceptual framework for time to develop and its predictors of phlebitis among patients

with cannula at public hospitals of Bahir Dar city, Amhara. Ethiopia, 2022



4. OBJECTIVES

4.1. General objective

Assess time to develop phlebitis and predictors among patients admitted in medical ward with

peripheral intravenous cannula at public hospitals of Bahir Dar city, Amhara, Ethiopia, 2022

4.2. Specific objectives

1. Determine incidence rate of phlebitis among patients admitted in medical ward with
peripheral intravenous cannula at public hospitals of Bahir Dar city, Amhara, Ethiopia, 2022

2. Determine survival time of phlebitis among patients admitted in medical ward with
peripheral intravenous cannula at public hospitals of Bahir Dar city, Amhara, Ethiopia, 2022

3. Identify predictors of phlebitis among patients admitted in medical ward with peripheral

intravenous cannula at public hospitals of Bahir Dar city, Amhara, Ethiopia, 2022
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5. METHODS AND MATERIALS
5.1. Study design

Institutional based prospective follow up study design was conducted

5.2. Study area and period

This study was conducted at public hospitals of Bahir Dar city. Bahir Dar city is the capital city
of Amhara national regional state. In the city, there are three public hospitals. Among that,
Felege-Hiwot compressive specialized Hospital is one of public hospital in Bahir Dar city, which
gives service for patients in Amhara and neighboring regions. The hospital give service over 12
million people from the surrounding areas. It serves an average of 310 patients per a month
through medical ward(56). The second hospital in Bahir Dar city is Tibebe Gion compressive
specialized and teaching hospital, which is established by Bahirdar University for patients care
and teaching purpose. Even if the hospital is recently established, it gives all services that given
by the oldest hospital (Felege Hiwot comprehensive specialized hospital) in similar manner. It
serves an average of 270 patients per month through medical ward(57). The third hospital in the
city is Adisalem primary hospital that gives service for patients in the city and neighboring
district woredas. It serves over one million people. Its services are limited compared to the other
two hospitals. In average per month, it serves an average of 90 patients per a month through
medical ward(58). This study was conducted from May/02 to June/17/2022.

5.3. Population

5.3.1. Source population

Patients admitted in medical ward with PIVVC at public hospitals of Bahir Dar city

5.3.2. Study population

Patients admitted in medical ward with PIVC at public hospitals of Bahir Dar city from May/02
to June/13/2022

5.3.3. Study unit

Each patient admitted in medical ward with PIVC that be selected through systematic random
sampling technique at public hospitals of Bahir Dar city during study period.
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5.4. Eligibility criteria

5.4.1. Inclusion criteria

Patients admitted in medical ward with insertion of PIVC at public hospitals of Bahir Dar city
during the study period (from May/02 to June/17/2022).

5.4.2. Exclusion criteria

There was no predetermined exclusion criterion

5.5. Sample size and sampling technique

5.5.1. Sample size determination

The sample size was calculated through stata version-15 software packages. Two population-
proportion formulas with the following assumptions were applied. Confidence level = 95%,
power =80%, ratio of unexposed to exposed group one to one and hazards ratio was used for
calculation of sample size as observed in table one. Design effect was used for this study, due to
the sampling method that start with stratified sampling techniques then systematic sampling
method was applied for each hospital. Previous related studies were taken to calculate the
appropriate sample size using three factors that have small hazard ratio (16, 47, 59) [Table-1].
Table-1 sample size for time to develop phlebitis and its predictors among patients admitted in
medical ward with peripheral intravenous cannula at public hospitals of Bahir Dar city,
Ambhara, Ethiopia, 2022
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Cannula size 1.40 284 426 42 468(59)
Vein visibility status 1.42 262 393 39 432(16)
Fluid therapy 1.95 78 117 12 129(47)

In considering of the adequate sample size and feasibility issues, the final sample size was 468.
5.5.2. Sampling techniques and procedure

The source population was patients admitted in medical ward. One-year medical ward
admissions were obtained from the data management offices of each hospital, and 45-day

average numbers of admitted patients were determined across the three hospitals. Stratified
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sampling technique was implemented. Due to the hospital difference, the three-hospital included
for this study. A proportional allocation was carried out for the three hospitals based on their 45-
day average number of admitted patients. After then, from May 02 to June 17/2022, a systematic

random sampling technique was applied to select the appropriate sample size and study units at
the three public hospitals.

Public hospitals in Bahir Dar city
¥ v v

Felege Hiwot Tibebe Gion . :
: ) Adisalem primary
compressive and compressive and hospital, 45 devs
specialized referral specialized teaching e d;l'n::f wa;'r:}
hospital, 43 days hospital, 4 days atients are 135
medical ward patients medical ward patients P
are 463 are 403

Proportional allocation was applied for each hospital

FH=1216 TG= 189 AA=63

! ! !

Total sample size = 468

Note: FH = Felege Hiwot, TG= Tibebe Gion, AA= Addis Alem

Figure-2 Sampling procedure of time to develop and its predictors of phlebitis among patients with
cannula at public hospitals of Bahir Dar city, Amhara, Ethiopia, 2022
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5.6. Variables

5.6.1. Dependent variable

Time to develop phlebitis

5.6.2. Independent variables

Sociodemographic variables

Sex, age, residence, educational level, occupational status and marital status

Clinical related variables

Admission diagnosis of the patient, Known chronic diseases, base line consciousness level of the
patient, ambulation status of patients, drug administration, fluid administration, blood
administration

Cannula related variables

Cannula insertion site, cannula-gauge size, cannula insertion trial, cannula securing/dressing
status, cannulated vein visibility status during cannula insertion time, and cannula dwelling time
5.7. Operational definition

Event: patients have developed phlebitis (peripheral intravenous cannula complication) during
the study period (follow up time)

Censored: Patients have not developed phlebitis during the study period due to different reason
such as died; discharge and transfer out to other health facilities or not developed up to the end of
follow up time.

Follow up period: The time interval between insertions of peripheral intravenous cannula to the
occurrence of phlebitis or removal time of the cannula.

Phlebitis: Phlebitis was defined as the presence of at least two of the following on patient’s vein
with peripheral intravenous cannula, pain near to intravenous site, erythema, swelling,
induration, palpable venous cord and pyrexia with or without visible pussy discharge at
intravenous site (8, 11, 12, 38).

Good vein quality/visibility: The vein could be easily accessible, observable and able to
accommodate adult cannula size (12, 60, 61).

Appropriate cannula site securing/dressing: covering the cannula insertion site by V-shaped
through adhesive plaster and add another adhesive plaster over it the half edges of the cannulated

hand (180 degree) but not tourniquet the site 360 degree rotation(12).
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Cannula size: the cannula size is the outer diameter of the needle that measured by its standard
unit, which is gauge, 16-gauge in color gray and in metric 1.65mm, 18-gauge in color green and
in metric 1.27mm, 20-gauge in color pink and in metric 0.91(62).
Cannulated Vein: is the vein of the patients that peripheral intravenous cannula inserted into it.
5.8. Data collection questionnaires
The data collection questionnaires were developed from different related studies. It was tested
before the actual data collection-period on similar study area. The questionnaires were comprised
different parts that including socio-demographic characteristics, clinical related characteristics,
cannula related characteristics and the outcome (phlebitis) characteristics. The Visual Infusion
Phlebitis score can range from zero, indicating no symptoms of phlebitis up to five that indicate
with signs of pyrexia with or without visible pussy discharge.
5.9. Data collection procedure
After obtaining ethical clearance letter from college of medicine and health science, Bahir Dar
University, permission letters from each hospitals research coordinators and written consent from
each patient, data were collected through interviewer administered pre-designed structured
questionnaire using systematic random sampling technique from each stratified hospitals.
Patients were interviewed to obtain socio-demographic and other concerned data. Relevant
medical history and related data were obtained from patients’ records and the outcome variable
information (phlebitis) was collected through direct observation of the patient cannulated vein by
trained data collectors. In addition to this for clarity of doubtful data, the data collectors have
asked health care professionals who were work in medical ward. Four BSc nursing Professionals
(three data collectors) and (one supervisor) were participated in the data collection process. One
day training was given for data collectors and supervisor. The training was theoretical and
practical regarding to phlebitis, how to identify the symptom and signs of phlebitis (diagnosis of
phlebitis) and other related issues of this study. Patients with peripheral intravenous cannula
were followed two times per a day. This was based on pre-designed phlebitis scoring form at the
morning and at the evening time by data collectors to check whether the patients developed the
event (phlebitis) or not developed the event. Phlebitis was diagnosed based on Jackson’s Visual
Infusion Phlebitis Scoring System, which is international adopted diagnosis method/criteria that
has been tested in literature and used in clinical settings worldwide(15, 38, 63). Data were
15



collected from patients that admitted in medical ward from May/02 to June/17/2022 at public
hospitals of Bahir Dar city Amhara, Ethiopia, 2022.
5.10. Data quality assurance and control
Data quality was assured through designing proper data abstraction questionnaires. Pre-test was
done on five percent (24 patients) of the sample size at public hospitals of Bahir Dar city on
patients admitted in medical ward with peripheral intravenous cannula that admitted before the
actual data collection period to check the appropriateness of the questionnaires. As a result,
modification was takes place on some variables. Training was given for data collectors and
supervisor, which concerning the data abstraction questionnaires and data collection process
regarding to the purpose of the study, which data should be collected, how and from who/what
collected and how to ensure the confidentiality issues of the patient information. During the data
collection time, close supervision and monitoring were carried out through investigator and
supervisor to ensure the quality of the data. Daily evaluation of the data for completeness and
consistency and encountered difficulties on the time of data collection was attended accordingly.
Finally, all the collected data was checked by investigator for its completeness and consistency
during the data management process using descriptive statistics.
5.11. Data management and analysis
After the data were collected, the completeness and consistency of the questionnaires was
checked manually. Epi data version 3.1 was used to enter the data then it was exported to Stata
version-15 for analysis. Before analysis, missing values were checked through descriptive
statistics. Multicollinearity was checked through spearman’s rank test for categorical independent
predictors. Descriptive analyses were carried out to determine frequency, proportion, mean,
interquartile range, standard deviation, cumulative incidence and person-time incidence-rate
(incidence density). Survival life table carried out to estimate cumulative survivor probability of
patients to developed phlebitis. Kaplan-Meier curve was used to estimate the median survival
time and the overall cumulative survival probability. Kaplan-Meier curve and log rank test were
implemented to estimate the survivor differences between categories of independent variables.
Graphical method (log minus log plot of survival estimation) and statistical method (global test)
were used to check the proportional hazards assumption. Cox Snell residual test and log
likelihood ratio test were implemented to check the overall model fitness. Bi-variable Cox
16



proportional hazards regression analysis was applied for each predictor of phlebitis to select
those candidate predictors for the multivariable Cox proportional hazards regression analysis.
Predictors their p-value on bi-variable Cox proportional hazards regression analysis < 0.25 and
they fulfilled the Cox proportional hazards ratio assumption were chosen for multiple Cox
proportional hazards regression analysis. To identify predictors of phlebitis, Cox proportional
hazards regression analysis was carried out at 95 percent confidence level. Statistical
significance of the measure of association (hazards ratio) between outcome variable and
independent variables was declared at P-value less than five percent. Findings of this study were
presented through texts, tables and figures.

5.12. Ethical consideration

Ethical clearance was obtained from the Ethical review board of CMHS, BDU. Permission letter
was obtained from each public hospital and written informed consent was taken from each
participants. Patients MRN was replaced by new identification number during data entry. The
daily collected data was kept in locked cabinets. Information retrieved was used for the study

purpose only.

17



6. RESULTS

6.1. Socio-demographic characteristics

In this study, 462 patients participated with the response rate of 98.72%. Of those, 243(52.60%)

were females, from these, 115(47.33%) acquired phlebitis. The median age of the patients was

42 years old, with an interquartile range 27 to 60 years old and a range of 15 to 88 years.
Majority of the patients, 286 (61.90%) were rural residents, from these 125(43.71%) patients

showed the event (acquired phlebitis). Regarding to educational level, 213(46.10%) patients

could not read and write, of those, 73(34.27%) patients experienced phlebitis [Table-2].

Table-2 Socio-demographic characteristics of patients with PIVC at Bahir Dar city public
hospitals, Amhara, Ethiopia, 2022 (N=462)

Variables Categories Event Censored Total
FR. Percent FR. Percent FR. Percent
Sex Male 56 25.57 163 74.43 219 47.40
Female 115 47.33 128 52.67 243 52.60
Age 15-40 83 36.89 142 63.11 225 48.70
41 -60 57 42.54 77 57.46 134 29.00
> 60 31 30.10 72 69.90 103 22.29
Residence  Urban 46 26.14 130 73.86 176 38.10
Rural 125 43.71 161 56.29 286 61.90
Educational Unable read and write 73 34.27 140 65.73 213 46.10
status Able to read and write 25 40.32 37 59.68 62 13.42
Up to elementary 23 38.33 37 61.67 60 12.99
Up to secondary 23 40.35 34 59.65 57 12.34
College and above 27 38.57 43 61.43 70 15.15
Occupation  Unemployed 15 37.50 25 62.50 40 8.66
al status Employed 17 29.31 41 7069 58 12.55
Merchant 27 35.06 50 64.94 77 16.67
Farmer 90 37.66 149 62.34 239 51.73
Student 22 45.83 26 54.17 48 10.39
Marital Single 26 29.89 61 70.11 87 18.83
status Married 114 37.75 188 62.25 302 65.37
Divorced 14 42.42 19 57.58 33 7.14
Widowed 17 42.50 23 57.50 40 8.66

Note: Event is patient acquired Phlebitis, Censored is patient not acquired phlebitis, FR. = Frequency
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6.2. Clinical related characteristics

From all (462) participated patients, 185(40.04%) were admitted with two or more diseases, of
them, 69 (37.30%) patients developed phlebitis. During the study period, 165(35.71%) patients
had at least one chronic disease, of these, 97(58.79%) patients showed the event (phlebitis). Most
patients, 414 (89.61 %) were treated through drugs (medications). Among those, 165(39.86%)
patients acquired phlebitis. From all participated patients, 85(18.40%) were received blood

transfusion, of those, 48 (56.47%) patients experienced phlebitis [Table-3].

Table-3 Clinical related characteristics of patients with PIVC at Bahir Dar city public hospitals,

Ambhara, Ethiopia, 2022 (N=462)

Variables Categories Event Censored Total
FR. Percent FR. Percent FR. Percent

Patient admitted One disease 102 36.82 175 63.18 277 59.96
with >two diseases 69 ~ 37.30 116  62.70 185 40.04
Known chronic No 74 24.92 223 75.08 297 64.29
disease Yes 97 5879 68 4121 165 35.71
Base line patient ~ (<8) 21 3750 35 6250 56  12.12
consciousness (9-12) 55 44,72 68 55.28 123 26.62
level (>12) 95 3357 188 6643 283 61.26
Patient ambulation ~ Ambulatory 87 27.27 232 7273 319 69.05
status Not ambulatory 84 58.74 59 4126 143 3095
Drugs/medications No 6 1.25 42 98.75 48 10.39
administered Yes 165 39.86 249  60.14 414 89.61
through cannula

Fluid administered No 107 37.94 175 62.06 282 61.04
through cannula yeg 64 3556 116  64.44 180 38.96
Blood No 123 32.63 254 67.37 377 81.60
administered Yes 48 56.47 37 4353 85  18.40

through cannula

Note: Event is patient acquired Phlebitis, Censored is patient not acquired phlebitis, FR. = Frequency

6.3. Cannula related characteristics

Most of the peripheral intravenous cannulas were inserted on the patient’s dorsum of hand that
accounted, 210 (45.45%). Among those, 85(40.48%) patients acquired phlebitis. Above half of
the patients, 241 (52.16%) used 18-gauge cannula size, from those, 115(47.72%) acquired



phlebitis. During the study period, 240(51.95%) patients had improper cannula dressing, of
those, 106 (44.17%) patients developed phlebitis. Near to the half of peripheral intravenous
cannula, 229(49.57 %) dwelling times were longer than four days. Among them, 56(24.45)
patients acquired phlebitis during the study period [Table-4].

Table-4 Cannula related characteristics of patients with PIVC at Bahir Dar city public hospitals,
Ambhara, Ethiopia, 2022 (N=462)

Variables Categories Event Censored Total
FR. Percent FR. Percent FR. Percent

Cannula Antecubital fossa 24 32.88 49 67.12 73 15.80
. . . Forearm 62 34.64 117 65.36 179 38.74
Insertion sitt  porsumofhand 85 4048 125 5052 210 45.45
Cannula gauge  20gauge (0.91mm) 56 25.34 165 74.66 221 4784
size 18gauge (1.27mm) 115 47.72 126 52.28 241 52.16
Cannulated Good visible 122 34.56 231 65.44 353 76.41
Vein quality Poorly visible 49 44.95 60 55.05 109 23.59
cannula One time 121 35.07 224 64.93 345 74.68
insertion trial More than one 50 42.74 67 57.26 117 25.32
Cannula Appropriate 65 29.28 157 70.72 222  48.05
dressing status NOt appropriate 106 4417 134 5583 240 5195
Cannula < four days 115 49.36 118 50.64 233  50.43
dwelling time > four day 56 24.45 173 75.55 229 49.57

Note: Event is patient acquired Phlebitis, Censored is patient not acquired phlebitis, FR. = Frequency

6.4. Incidence of Phlebitis

The cumulative incidence and incidence rate of post-peripheral intravenous cannula phlebitis
were 37.01% (95% CI 32.59% - 41.59%) and 8/100 persons per day observation (95% CI 7/100
— 9/100) respectively. All patients who participated in this study had a total follow-up time of
2107 days, with a median follow-up time of four days and a range of two to eight days. The
following figure-3 showed that score zero and score one indicated that patients not acquired
phlebitis but score two/early stage of phlebitis up to score five/extensive stage of phlebitis and
uncategorized symptom and signs indicated that patients acquired phlebitis. In this study
291(62.99%) patients found that in the categories of zero and one (score zero = 260 and score
one = 31). The rest 171(37.01%) patients found that in the categories of score two up to score

five and uncategorized group, which showed that patients developed phlebitis during the follow
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up period. Among all patients 153 (33.12%) found that in categories of score two/early stage of
phlebitis up to score five/extensive stage of phlebitis and 18(10.53%) patients showed symptom
and sign of phlebitis from different categories, as a result those patients did not categorized in
any scores/stages, such as patients showed swelling and pyrexia. Those patients did not
included in any categories, even if they satisfied the phlebitis diagnosis criteria. Because of

swelling found in score two but pyrexia found in another category that is score five.
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scoring and staging of phlebitis

Figure-3 Staging and scoring of Phlebitis among patients with peripheral intravenous cannula at
Bahir Dar city public hospitals, Amhara, Ethiopia, 2022 (N=462)

6.5. Survival time of Phlebitis

The overall median survival time to develop phlebitis was six days with the survival interquartile
ranges of five up to seven days. During the study period, 171(37.01%) patients have showed the
event while the rest, 291(62.99%) patients were not showed the event, which were censored that
was due to lost to follow up 13 (2.81%) and not developed the event throughout the follow up
time (cannula removal time) 237 (51.30%). In addition to the Kaplan Meier graphical

presentation the cumulative survival probability to develop phlebitis was presented using
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statistical method (life table), [Annex-1]. The overall Kaplan Meier survival curve indicated that

50% of patients could survive to developed phlebitis up to six days [Fig-4].
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Figure-4 Over all Kaplan Meier survival probability curve of Phlebitis among patients with
PIVC at Bahir Dar city public hospitals, Amhara, Ethiopia, 2022 (N=462)
6.6. Comparision of survival difference between categories of predictors
For categorical predictors survival differences were assessed using both KM graphical curve and
log-rank test. From the result of Kaplan Meier survival curve or log rank test, survival
differences to develop phlebitis was observed between categories of predictors. Such as sex, age
group, occupational status, marital status, chronic disease, patient ambulatory status, drug
administration, cannula insertion site, cannula gauge size, cannula-dressing status, cannula
dwelling time and the statistical interaction effect of drugs and blood administration. Figure-five
showed that an example of the Kaplan Meier graph and log rank test for predictor that had

survival difference between its categories to develop post cannula phlebitis [Fig. 5].
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Figure-5 KM survival difference curve for cannula dressing status among patients with PIVC at
Bahir Dar city public hospitals, Amhara, Ethiopia, 2022 (N=462)

On some variables, the Kaplan Meier survival curve or log rank test showed that there was no
clear survival difference to develop post-peripheral intravenous cannula phlebitis between their
categories. Such as residence, educational status, patient admission diagnosis, patient
consciousness level, fluid administration, blood administration, cannulated vein visibility or
quality status and cannula insertion trial. Figure six showed that an example of the Kaplan Meier
graph and log rank test for predictor that had not survival difference between its categories to
develop post cannula phlebitis [Fig. 6].
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Figure-6 KM survival difference curve for fluid administration among patients with PIVC at
Bahir Dar city public hospitals, Amhara, Ethiopia, 2022 (N=462)

Log-rank test is also the most commonly used statistical test for comparision of the median
survival differences between categories of predictors. In this study, the median survival time
difference was observed for variables like cannula insertion site and cannula dwelling time.
However, Predictors like sex, age group, drug administration, cannula size, cannula dressing status,

etc. did not showed that median survival time difference between their categories to develop post
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cannula phlebitis. The detail of median survival difference for each predictors presented in table, on
the annex part of this document [Annex-I1].

6.7. Proportional Hazards Assumption

The proportional hazards assumption is vital to a fitted the cox proportional hazards model and
the interpretation of its result. The CPHM assumes that the proportional hazards ratio is constant
over time(64). The most common methods to assess this assumption are visualization of log
minus log curve (graphical method) and use of global goodness of fit test (statistical method)(65,
66). In this study, a graphical method was used to check proportional hazards assumptions by
plotting log minus log survivor curves versus survival time for categorical predictors and
evaluating whether the curves are reasonably parallel or crossed each other.

The graph was drawn for each predictor and those fulfilling the requirement were considered for
the final model, if they also fulfilled the statistical method. They were sex, age group,
occupational status, marital status, known chronic disease, patient ambulation status, drug
administration, cannula insertion site, cannula gauge size, cannula-dressing status, cannula
dwelling time and the interaction term of drug and blood. To show as example, one variable log
minus log curve presented in this document on the annex part [Annex-I11].

Predictors that were not fulfilled log minus log proportional hazards assumption were residence,
educational status, patient admission diagnosis, base line patient level of consciousness, fluid
administration, blood administration/transfusion, vein visibility/quality status and cannula
insertion trial. To show as example, one variable log minus log curve presented in this document
on the annex part [Annex-111].

The graphical assumption test is somewhat subjective test to the interpretation in different
persons and not enough to be certain test of the proportional hazards assumption of the cox
proportional hazards model. Therefore, there is a need to support it with other method employed
statistical test. The global goodness-of fit test, proposed by Schoenfeld is an objective test, and it
is recommended as the best among the methods compared. The overall global test with P-value
of greater than 0.05 indicated that the proportional hazards assumption was fulfilled(64, 66). In
this study, the overall global test and tests for each predictors had a P-value greater than 0.05
(overall, Chi=22.48 and P-value = 0.261), indicating that the proportional hazards assumption

was fulfilled. The detail presented on the annex part of this document [Annex-1V].
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6.8. The Cox proportional hazards regression model adequacy test

After fitting multivariable Cox proportional hazards regression model, the adequacy of a fitted
model was assessed graphically through Cox Snell residuals. Finally, the graph of Nelson Aelon
hazard function (cumulative hazard function of residual for Cox model) and the Cox Snell
residuals were compared. The graph of Nelson Aelon hazard function (cumulative hazard
function of residual for Cox proportional hazards model) follows the 45-degree line, which
approximately, indicated that the model fitted the data well(67). The following graph indicated
that the Nelson Aelon hazard function (cumulative hazard function of residual for Cox
proportional hazards model) follow the Cox Snell residual. Despite the wriggling of the line, it
showed the model fitted the data well.

Cox snell residual goodness of fit tesst

T T v T
o | =2 =2
| —_— Nelson AcelonHazard functionmn — Cox-Snell residuall

Figure-7 Cox Snell residual goodness of model test among patients with PIVC at Bahir Dar city
public hospitals, Amhara, Ethiopia, 2022 (N=462)

Graphical (Cox Snell residual) of model check method is subjective; therefore, there is need of
support it through objective model fitting method/technique that is the likelihood ratio test.
Statistical method (likelihood ratio test) implemented to check the CPHRM goodness of fitness
test (adequacy test). The result showed the likelihood ratio test = 131.22 with chi-square
probability < 0.001, which indicated the Cox proportional hazards model was well fitted.

6.9. Predictors of time to develop Phlebitis

Nineteen possible predictors believed to be predictors of time to develop phlebitis that entered
into bi-variable CPHRM. Those were sex, age group, residence, educational status, occupational
status, marital status, patient admission diagnosis, known chronic disease, patient consciousness
level, patient ambulation status, drug administration, fluid administration, blood administration,

cannula insertion site, cannula gauge size, cannulated vein quality, cannula insertion trial,

25



cannula dressing status and cannula dwelling time. On bi-variable CPHRM, 14 predictors were
significant at level of significance 0.25. Those were sex, age-categorized, residence, occupational
status, marital status, known chronic disease, patient ambulation status, drug administration,
blood administration, cannula insertion site, cannula gauge size, cannulated vein quality, cannula
dressing status and cannula dwelling time.

Among 14 predictors, eleven predictors could passed graphical and statistical assumptions of
proportional hazards ratio that were sex, age-categorized, occupational status, marital status,
known chronic disease, patient ambulation status, drug administration, cannula insertion site,
cannula gauge size, cannula dressing status and cannula dwelling time. All these eleven
predictors and the statistical interaction effect of drug and blood were entered into multi-variable
Cox proportional hazards regression model. On the final Cox proportional hazards model, five
predictors and the statistical interaction effect of drugs and blood became significant (p-values
less than 0.05) which were age group, chronic disease, cannula size, cannula dressing status,
cannula dwelling time and the statistical interaction effect of drugs and blood.

For patients whose age group > 60 years old, the hazard of developing phlebitis decreased by
51% times as compared to patients of age group 15-40 years old (AHR = 0.49, 95% CI 0.29-
0.82). The hazard of developing phlebitis for patients with chronic disease was 1.50 times higher
as compared to patients without chronic disease (AHR = 1.50, 95% CI 1.09-2.07). The statistical
interaction effect of drugs and blood showed that if drugs and blood administer in one vein, the
hazard of developing phlebitis increased by 2.03 times (AHR= 2.03, 95% CI 1.44-2.86).

Patients who used 18-gauge cannula size were 1.52 times more risk to develop phlebitis as
compared to patients who used 20-gauge cannula size (AHR=1.52, 95%CI 1.08-2.15). Patients
with inappropriate cannula dressing were 1.81 times more risk to develop phlebitis as compared
to patients with appropriated cannula securing/dressing (AHR = 1.81, 95% CI 1.31-2.51).
Patients with a cannula dwelling time of more than four days, the hazard of develop phlebitis
were 7.39 times as compared to patients with a cannula dwelling time of less than or equal to
four days (AHR = 7.39, 95% CI 4.12-13.32) [Table-7, Annex-6 and Annex-7]. These significant
predictors contributed a favorable impact on patients with peripheral intravenous cannula to

acquired phlebitis in hospital setting.
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Table-5 Bi-variable and Multi-variable Cox proportional hazards regression analysis for the

predictors of phlebitis among patients with PIVVC at Bahir Dar city public hospitals, Amhara,
Ethiopia, 2022 (N=462)

Variables Categories Phlebitis CHR AHR(95% ClI) P-value
Event Censored
Sex Male 56 163 1 1
Female 115 128 154 1.28(0.91-1.80) 0.154
Age 15-40 83 142 1 1
41 - 60 57 77 1.25 0.89(0.59-1.31) 0.551
> 60 31 72 0.84 0.49(0.29-0.82) 0.008*
Residence Urban 46 130 1 - -
Rural 125 161 163 - -
Educational  Unable to read and 73 140 1 - -
status write
Able to read and write 25 37 1.27 - -
Up to elementary 23 37 1.01 - -
school
Up to secondary 23 34 1.27 - -
school
College and above 27 43 1.05 - -
Occupationa Unemployed 15 25 1 1
| status Employed 17 41 129 1.16 (0.55-2.45) 0.695
Merchant 27 50 155 1.40 (0.69-2.72) 0.372
Farmer 90 149 154 1.18(0.65-2.13) 0.585
Student 22 26 159 1.33(0.65-2.72) 0.437
Marital Single 26 61 1 1
status Married 114 188 157 1.46(0.82-2.50) 0.201
Divorced 14 19 1.10 1.05(0.50-2.19) 0.896
Widowed 17 23 159 2.21(0.98-5.02) 0.057
Patient One disease 102 175 1 - -
admission 156 than one 69 116 101 - i
diagnosis
Known No 74 223 1 1
ghm”'c Yes 97 68 164 150 (1.09-2.07) 0.014*
isease
Patient base  ( <8) 21 35 1 - -
line GCS (9-12) 55 68 121 - -
level (>12) 95 188 1.00 - -
Patient Able to ambulate 87 232 1 1
ggtz‘;'a“o” unable to ambulate 84 59 1.88 1.38(0.98-1.93) 0.062
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This table is continuing from the above table (table-5)

Variables Categories Phlebitis CHR AHR(95% CI) P-value
Event Censored
Drug No 6 42 1 1
administration  ves 165 249 2.85 1.88(0.81-4.37) 0.145
Fluid No 107 175 1 - -
istrati
administration Ves 64 116 0.86 - ]
Blood No 123 254 1 - -
administration Yes 48 37 165 - i
Cannula Antecubital fossa 24 49 1 1
insertion site Forearm 62 117 1.29 1.04(0.63-1.72) 0.881
Dorsum of hand 85 125 1.69 1.01(0.62-1.66) 0.968
Cannula 20gauge 56 165 1 1
gauge size 18gauge 115 126 1.64 152(1.08-2.15) 0.017*
Cannulated Good visible 122 231 1 - -
vein quality  poorly visible 49 60 1.34 - -
Cannula one times 121 224 1 - -
insertiontrial 5, e time 50 67 113 - -
Cannula Appropriate 65 157 1 1
dressing status -\t anoropriate 106 134 167 1.81(L31-251) <0.001*
Cannula Less/equal four 115 118 1 1
dwelling time  days
More than four 56 173 538 7.39 (4.12- <0.001*
days 13.32)
Statistical No 95 277 1 1
interaction
effect of drug Yes 76 14 2.58 2.03(1.44-2.86) <0.001*
and blood

Note: 1-Reference category, AHR — adjusted hazards ratio, CHR — crude hazards ratio, Cl- confidence interval,

GCS = Glasgow comma scale, * = indicated significant predictors their p-value less than five percent
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/. DISCUSSION

This study finding showed that the cumulative incidence and incidence rate of phlebitis were
37.01% and 8/100 persons per day observation respectively. The incidence was much higher
than acceptable phlebitis rate recommended by Infusion Nurses Society (INS), which should be
five percent or less (11). This might be referring to ineffective preventive measures and poor
peripheral intravenous cannula care practice. This finding was similar with study conducted in
Saudi Arabia (48). The similarity was due to both studies used similar study design and diagnosis
approach of phlebitis.
This current finding was higher than studies conducted in Africa level (13%) and other countries
such as Malaysia (15.41%) and Brazil (18.34%)(18, 30, 37). The discrepancy might be due to
diagnosis approach and sampling differences. Study conducted in Malaysia used laboratory
based microorganism-identification diagnosis approach, which was conservative diagnosis that
decreases the incidence of phlebitis and in Brazil, the design was retrospective follow up study
and the study used small sample size compared to this study, those difference might be decreases
the incidence of post cannula phlebitis.
However, the current finding was lower than studies conducted in Ethiopia (Gondar) (70%) and
Tunisia (51.90) (15, 68). The discrepancy of the study might be due to sampling technique and
sample size difference. This study used probability-sampling technique and used relatively large
sample size. However, study conducted in Tunisia used small sample size and study conducted at
University of Gondar hospital used non-probability sampling technique that might be increases
the incidence of post cannula phlebitis.
This study showed that the median cannula dwelling time (length time) was four days with the
range of two up to eight days. This finding was similar with study conducted in other countries
and guideline(standard duration of the intravenous cannula) (39, 41). The median survival time
to develop phlebitis was six days with the survival inter-quartile range of five up to seven days.
This showed that 50% of the patients acquired phlebitis before six days of after peripheral
intravenous cannula inserted. In the other ways, 50% of the patients could survive to develop
phlebitis beyond six days. This finding was inconsistent with studies conducted in other
countries (8, 39, 41). The discrepancy might be due to difference in sample size, sampling
techniques, and diagnosis criteria of phlebitis.
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The current study found that patients in the age group of 15-40 years old were linked to a high
risk for post cannula phlebitis. The hazard of acquired phlebitis was higher for patients whose
age group of 15-40 as compared to patients whose age group > 60 years old. This finding
contradicted with studies conducted in other countries (47, 49, 50). The reason of the difference
was due to adult age group participants have strong immune system to fight any infection and
foreign material and more sensitive as compared to older age group. As a result, adult age group
(15-40 years) were more exposed for the risk of phlebitis (11, 30).

Patients with chronic disease were more hazardous as compared to patients free from chronic
disease. This finding was similar with studies conducted in other countries (15, 38). Patients with
chronic diseases such as diabetes mellitus, hypertension and others are more immune-
compromised that unable to resist infection/inflammation like phlebitis because they are
physiological unstable as compared to healthy individual(4, 29).

The statistical interaction effect of drugs and blood showed that if drugs and blood administer in
one vein, the risk of developing phlebitis increase. As my searching level, I could not found that
study that support or contradict this finding. However, studies showed that in separately drug and
blood were risk factors for phlebitis. The evidence revealed that when drugs or blood is
administer, the vein become infiltrated faster due to the irritation effect of drug and clotting and
reaction of blood on the blood vessels(69, 70). The irritation effects and reaction of blood make
the blood vessels be inflamed. As a result, drugs and blood lead the blood vessel susceptible to
develop post cannula phlebitis(46, 70).

Patients who used 18-gauge cannula size were more hazardous to develop phlebitis as compared
to patients that used 20-gauge cannula size. This result was similar with studies conducted in
other countries (26, 38, 47). The 18-gauge cannula size is comparably large in its diameter and
length as compared to 20-gauge cannula. A smaller diameter peripheral intravenous cannula that
accommodates the patient’s veins and prescribed therapy minimizes the risk of phlebitis.
However, choosing an inappropriate or larger cannula diameter size can increase the rate of
phlebitis, and the risk rises with increasing diameter. Because of the physical properties and the
size of the cannula, affect the physiology of the vein tissues by irritating and physically
damaging the cannulated vein. The repeated irritation and physical damaging of the vein tissues

resulted inflammation and infection of the vein (4, 28).
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Patients who had inappropriate peripheral intravenous cannula dressing were more risk to
develop phlebitis as compared to patients that had appropriated peripheral intravenous cannula
securing/dressing. This finding was similar with studies conducted in other countries(11, 48).
Improper stabilization and dressing of the cannula insertion-site that significantly increase the
risk of phlebitis through direct contamination and blood clotting due to over tourniquet of the
vein(4, 8, 29). Patients who had longer cannula dwelling time (greater than four days) were more
hazardous/risk to develop phlebitis as compared to patients who had shorter cannula dwelling
time (less than or equal to four days). This result was similar with studies conducted in other
countries (1, 48). Prolonged cannula dwell times predisposes for continued trauma by the
cannula itself and longer contact to irritant drugs and colloids that contribute to higher chance of

inflammation or phlebitis (9, 15).
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8. LIMITATION OF THE STUDY

This study included patients who admitted at medical wards but did not incorporate/included

patients that admitted in other wards.
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9. CONCLUSION

In conclusion, the incidence of post-peripheral intravenous cannula phlebitis was much higher
than the recommended of Infusion Nurses Society. The median cannula dwelling time (duration
of intravenous cannula) was four days that consistent with the standard/recommended one and
the median time to develop phlebitis was 6 days with the survival inter quartile range of five up
to seven days. The current study found that adult age group (15-40 years old), chronic disease,
the statistical interaction effect of drugs and blood, 18-gauge cannula size, inappropriate cannula
dressing and cannula dwelling time more than four days were found as significant risk factors of
phlebitis. The finding of this study would help the health-care professionals through providing
information regarding to incidence, time to develop and predictors of post-peripheral intravenous

cannula phlebitis, which were very important for the prevention and the treatment of phlebitis.
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10. RECOMMENDATION

For health care providers/professionals

To decrease/prevent the risk of phlebitis better to give special attention and clinical care for
patient the risk factors of phlebitis like patients with chronic disease. Shall remove the
intravenous cannula at the appropriate time (at four days, if no any reasons to remove the
cannula, it can stay up to four days)

Health care providers shall avoid administering drugs and blood in one peripheral intravenous
cannula, use the appropriate cannula size, avoid rolling adhesive plaster 360 degrees on
cannulated hand and remove the cannula at the appropriate time (based on peripheral intravenous
cannula condition).

For health organizations

Better to give a greater emphasis on the prevention of post-peripheral intravenous cannula
phlebitis through providing necessary resources (medical equipment and supplies like cannula)
for all health-care facilities, based on their needs.

For researchers

Future researchers, better to incorporate patients who admitted in other than medical wards for

better generalizability of the problem of post cannula phlebitis.
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12. ANNEX

Annex- | Life table for time to develop Phlebitis

Time (days) Beg. Total phlebitis | Censored Survival Std.Error 95% CI

2-3 462 6 9 0.9869 0.0053 0.9710 - 0.9941
3-4 447 20 35 0.9409 0.0112 0.9144 - 0.9594
4-5 392 42 129 0.8203 0.0200 0.7772 - 0.8558
5-6 221 49 76 0.6006 0.0306 0.5380 - 0.6576
6-7 96 39 36 0.3003 0.0373 0.2293 - 70.3743
7-8 21 10 5 0.1380 0.0388 0.0731 - 0.2232
8-9 6 5 1 0.0125 0.0173 0.0003 - 0.0941

Annex-11 Median survival time and Log-rank test for categories of predictors

Variables Category Phlebitis Median time | Log KM curve
to develop rank survival
Event | Censored | Total | hhjepitis test P- | difference
value b/n
categories
Sex Male 56 163 219 6 yes
Female 115 | 128 243 | 6 0.003
Age 15-40 83 142 225 6 Yes, b/n age
41-60 57 77 134 6 group 15-40
60 — 88 31 72 103 6 0.111 | and 60-88
Residence Urban 46 130 176 7 No, grossly
Rural 125 161 286 6 0.001 crossed each
other
Educational Unable to read and write 73 140 213 6 No
status Able to read and write 25 37 62 6 0.687
Up to elementary school 23 37 60 6
Up to secondary school 23 34 57 6
College and above 27 43 70 6
Occupational Unemployed 15 25 40 7 Yes, b/n
status Employed 17 41 58 6 unemployed
Merchant 27 50 77 6 0.419 | and merchant
Farmer 90 149 239 6
Student 22 26 48 6
Marital status | Single 26 61 87 6 Yes, b/n
Married 114 188 302 6 single and
Divorced 14 19 33 6 0.065 married
Widowed 17 23 40 6
Patient More than one 102 175 277 6 0.964 No
admission One disease 69 116 185 |6
Known No 74 223 297 6 <0.001 | Yes
chronic disease | yeg 97 68 165 6
Patient level of | (<8) 21 35 56 6 0.642 No
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consciousness (9-12) 55 68 123 6

(>12) 95 188 283 6
Patient Able to ambulate 87 232 319 6 < Yes
ambulation unable to ambulate 84 59 143 |6 0.001
status
Drug No 6 42 48 - Yes
administration | Yes 165 249 414 6 0.003
Fluid No 107 175 282 6 No
administration Yes 64 116 180 6 0.288
Blood No 123 254 377 6 Yes
administration | Yes 48 37 85 6 0.001
Cannula Antecubital fossa 24 49 73 7 Yes, b/n
insertion site Forearm 62 117 179 6 dorsum of

Dorsum of hand 85 125 210 |6 0.019 | hand and

forehand

Cannula gauge | 20gauge 56 165 221 6 Yes
Stz 18gauge 115 | 126 241 |6 0.001
Cannulated Good visible 122 231 353 6 No
veinquality  Fpoo Visible 29 |60 109 |6 0.046
Cannula One time 121 224 345 6 No
insertion trial > one time 50 67 117 6 0.406
Cannula Appropriate 65 157 222 6 < Yes
dressing status | Not appropriate 106 134 240 6 0.001
Cannula <four days 115 118 233 6 < Yes
dwelling time | >Four days 56 173 229 5 0.001
Statistical No 95 277 372 7 < yes
interactional Yes 76 14 90 5 0.001
effect of drug
and blood

Annex-111 Graphical testing of proportional hazards assumption (log-log)

Example of predictor that passed graphical proportional hazards assumption (log-log)

Graphical assessment of proortional hazards assumption (cannula size)

o —

4
|

-In[-In(Survival Probability)]
2
|

0
l

——ea—— Cannula size = 20

In(analysis time)
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Example of predictor that did not pass graphical proportional hazards assumption (log-log)

Graphical assessment of proportional hazards assumption{cannula insertion trial)

1 2 3 4
L I L I

-Inf-In(Survival Probability)]

0
I

—&— Cannula insetion trial = more than one times

—e— Cannula insetion trial = one time

Annex-1V Statistical test of proportional hazards assumption (global test)

In(analysis time)

List of variables Chi-square Degree of freedom P-value
Sex (female) 1.69 1 0.193
Age cat (41-60) 0.21 1 0.648
Age cat (61-88) 0.30 1 0.581
Occupation (employed) 0.12 1 0.732
Occupation (merchant) 1.35 1 0.244
Occupation (farmer) 0.02 1 0.894
Occupation (student) 0.41 1 0.523
Marital (married) 1.62 1 0.202
Marital (divorced) 0.38 1 0.537
Marital (widowed) 2.92 1 0.087
Chronic disease(yes) 0.96 1 0.328
Ambulation status(unable to ambulate) 1.95 1 0.162
Drug (yes) 1.31 1 0.251
Cannula insertion(forearm) 1.42 1 0.233
Cannula insertion(dorsum of hand) 0.13 1 0.719
Cannula size( 18gauge) 0.20 1 0.653
Cannula dressing status(not appropriate) 1.03 1 0.310
Cannula dwelling time(>4days) 1.33 1 0.248
Interaction term of drug and blood(yes) 0.49 1 0.485
Global test (over all) 22.48 19 0.261
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Annex-V Bi-variable Cox Proportional Hazards Regression Model

Sno | Variable name | Categories HR Robust std. | Z P Cl lower Cl upper
error value value limit limit
1 Sex >25% Male 1
Female 1.544579 | .2534907 2.65 0.008 1.119731 | 2.130621
2 Age categorized | 15-40 1
41-60 1.24589 .2152663 1.27 0.203 .8879901 | 1.74804
61-88 .8438748 | .1790959 -0.80 0.424 5567076 | 1.279172
3 Residence <5% | Urban 1
Rural 1.634613 | .2828123 2.84 0.005 1.164513 | 2.294486
4 Educational Unabletoread |1
status 5—25% | & write
Abletoread & | 1.266525 | .2963323 1.01 0.313 .8006744 | 2.003419
write
Elementary 1.011655 | .2424925 0.05 0.961 .6324121 | 1.61832
school
secondary 1.273343 | .3065706 1.00 0.316 7943461 | 2.041179
school
College and 1.053771 | .2393378 0.23 0.818 .6751761 | 1.644657
above
5 Occupational Unemployed 1
status employed 1.298205 | .4612924 | 0.73 0.463 | .6469711 | 2.604963
Merchant 1.546118 .5001551 1.35 0.178 .8201373 2.914732
Farmer 1.538315 | .4299126 1.54 0.123 .8895291 | 2.660299
Student 1.58756 .5318037 1.38 0.168 .8233663 | 3.061027
6 Marital status Single 1
Married 1.570759 | .3438869 2.06 0.039 1.022717 | 2.412478
Divorced 1.103061 | .370188 0.29 0.770 571394 2.12943
Widowed 1.588596 | .495745 1.48 0.138 .8617543 | 2.928489
7 Admission DX | > one Disease 1
diseases One disease 1.00619 | .1577393 | 0.04 | 0.969 | .7400108 | 1.368113
8 Chronic No 1
diseases Yes 1.641826 | .2584141 | 3.15 0.002 | 1.206015 | 2.235123
9 Base line GCS Less than & 8 1
level b/n9-12 1.21477 .3130168 0.76 0.450 7330943 | 2.012927
Above 12 1.100219 | .2676479 0.39 0.695 .6829816 | 1.772348
10 Ambulation Ambulatory 1
status Not ambulatory | 1.882913 | .2890016 4,12 0.000 1.393742 | 2.543772
11 Drug No 1
administration Yes 2.850431 | 1.18558 2.52 0.012 1.26145 6.440965
12 Fluid No 1
administration Yes .8629187 | .1367124 -0.93 0.352 .6325776 | 1.177134
13 Blood No 1
administration Yes 1.645707 | .2808813 2.92 0.004 1.177805 | 2.299489
14 Cannula Antecubital 1
insertion site Forearm 1.294504 | .3125881 1.07 0.285 .8064197 | 2.078002
Dorsum of 1.69476 .3956995 2.26 0.024 1.072424 | 2.678245
hand
15 Cannula gauge | 20 1
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size 18 1.63781 .2685848 | 3.01 0.003 | 1.187612 | 2.258667
16 Vein quality Good visible 1

status Poorly visible 1.344656 | .2276064 | 1.75 0.080 | .9650068 | 1.873664
17 Cannula One time only 1

insertion trial

> one time 1.129969 | .1903753 | 0.73 0.468 | .8121896 | 1.572083

18 Cannula Appropriate 1

dressing Inappropriate 1.671776 | .2668351 | 3.22 0.001 | 1.22269 2.285808
19 Cannula <4 days 1

dwelling time >4 days 5.377031 | 1.570124 | 5.76 0.000 | 3.033799 | 9.53012
20 Drug & blood No 1

interaction Yes 2.580731 | .4003332 | 6.11 0.000 | 1.90415 3.497716

Annex-VI Multi-Variable Cox Proportional Hazards Regression Model
List of variables Haz. Ratio Std. Err. Z P>z Cl lower ClI upper
limit limit

Sex (male) 1
Female 1.280252 .2218357 1.43 0.154 911598 1.79799
Age cat (15-40) 1
41 -60 .8871944 1780711 -0.60 0.551 5986485 1.314818
61388 4925301 .1306445 -2.67 0.008 .2928532 .8283533
Occupation(unemployed) 1
Employed 1.161697 4445407 0.39 0.695 5487414 2.459336
Merchant 1.368254 4802991 0.89 0.372 .6876522 2.722479
Farmer 1.180046 357734 0.55 0.585 .6514108 2.137681
Student 1.329508 4875291 0.78 0.437 6479722 2.727882
Marital (single) 1
Married 1.457699 4294041 1.28 0.201 .818321 2.596641
Divorced 1.05022 .393948 0.13 0.896 5034846 2.190658
Widowed 2.214714 .9253708 1.90 0.057 9764751 5.023125
Chronic disease (no) 1
Yes 1.501056 2477766 2.46 0.014 1.086152 2.074451
Ambulation(able to ambulate) | 1
unable to ambulatory 1.378061 .2369701 1.86 0.062 .9837767 1.930368
Drug administer(no) 1
Yes 1.874998 .8084607 1.46 0.145 .8053415 4.365374
Cannula insertion site(no) 1
Forearm 1.039507 .2683478 0.15 0.881 6267442 1.724107
Dorsum of hand 1.010099 .2554229 0.04 0.968 615349 1.658085
Cannula size(20) 1
18 1.522031 .2680467 2.39 0.017 1.077748 2.149461
Cannula dressing(appropriate) | 1
not appropriate 1.809339 .3007122 3.57 0.000 1.306322 2.50605
Cannula dwelling time(<4 1
days)
>4 days 7.395322 1.219693 6.67 0.000 4.106486 13.31815
Interaction effect of drugand | 1
blood (no)
Yes 2.030988 .3535457 4.07 0.000 1.443889 2.856807
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Annex-VII Participants information and consent sheet English version

Dear Participant

My name is................. I am here on behalf of Tadios Lidetu who is a master’s degree student at
Bahir Dar University in department of Adult health nursing. Your participation is very important
for this study therefore, | ask you politely to responding the questions accordingly.

Introduction: Information sheet provided for patients who admitted at Felege Hiwot
compressive and specialized hospital, Tibebe Gion specialized and teaching hospital and
Adisalem primary hospital and concerned bodies so that a clear view about the purpose of
research, confidentiality and data collection procedures will be created for participants and
concerned bodies.

Title of the Research: Time to develop and its predictors of phlebitis among patients admitted
in medical and surgical wards with peripheral intravenous cannula at public hospitals of Bahir
Dar city, Amhara, Ethiopia, 2022

Name of Investigator: Tadios Lidetu (BSC Nurse)

Name of the Organization: Bahir Dar University, College of Medicine and Health Sciences,
Department of Adult health Nursing

Purpose of the Research: To assess the time to develop and its predictors of phlebitis among
patients admitted in medical ward with peripheral intravenous cannula at public hospitals of
Bahir Dar city, Amhara, Ethiopia, 2022

Procedure: After checking for the inclusion criteria of the participants, data will be obtained
based on the written questionnaires. The total number of questions for one participant will be
takes around 30 minutes.

Risk and /or Discomfort: Since data for this research is obtaining from the participants by
asking, therefore it will not inflict any harm to the patients. Any other identifying information
will not be recorded on the questionnaire and all information taken from the participant will be
kept strictly confidential and in a safe place. The information retrieved from the participants will
be only used for the study purpose.

Benefits: The research has direct benefit for the participant by identify the problem of phlebitis
then recommendation will give the concerned bodies to manage it accordingly. It has also the

indirect benefit of the research for the participant and other clients in the area of the research.
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Generally, the research work has a paramount direct benefit for health care planners and
managers to design appropriate policies.

Confidentiality: to assure confidentiality the data on the participant will be collected by those
individuals who have working experience in the health facility and information will be collected
without the name. The information collected from this research project will be kept confidential
and will be stored in a locked cabinet. Besides, it will not be revealed to anyone except the
investigator and will be kept with a password only on the investigator's computer.

Person to contact: If there are any questions or inquiries at any time about the study or the
procedures, you can contact any of the following individuals (Investigator and Advisors) at any
point in time.

Name of Investigator: Tadios Lidetu (BSc Nurse), Email address: tadioslidetu@gmail.com, Cell
phone: 0955185671

Name of Advisors: Mr. Gebrie Yitayih (BSC, MSC, PhD fellow, Assistant professor in adult
health nursing), Email address gebyit45@yahoo.com , Cell phone +251963039143 and Mr.
Alemishet Yirga (BSC, MSC, lecturer in medical surgical adult health nursing), Email address
alemyirga25@gmail.com, Cell phone +251918065664

Based on the understanding of the above information, Are you willing to participate in the

Study? Yes (continue) No Thank you
Respondent: Signature Date

Questionnaires number

Date of interview Starting time Completed time

Result of interview A) Completed B) not completed C) Partially completed D) Refused

Data collector: Name Signature date

Supervisor: Name Signature date
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Annex-VIII Questionnaire sheet English Version
Instruction: Dear participant please respond the appropriate alternative/answer from
interview/provided accordingly.

Identification related information

Data collector’s Name: Signature: Date
Supervisor’s Name: Signature:

Code of participant patient: / /

Questionnaires Code No: Hospital Name:

Part-1: sociodemographic variables

Table-4 Sociodemographic variables for time to develop and its predictors of phlebitis among
patients admitted in medical ward with peripheral intravenous cannula at public hospitals of
Bahir Dar city, Amhara, Ethiopia, 2022

Sno | Variable(guestions) Answers Codes | Skipping Remarks
01 | What is sex of the Male 0
patient? Female 1
02 | How old are you (Age)? Putin
years
03 | Where is your residence? | Urban 0
Rural 1
04 | What is your educational | Unable to read and write | 0
level? Able to read and write 1
Elementary school 2
Secondary school 3
College and above 4
05 | What is your Unemployed 0
. Employed 1
occupation? Merchant 5
Farmer 3
Student 4
Others
06 | What is your Marital Single 0
Married 1
2
status: Divorced 2
Widowed 3

Part I1: Clinical related Variables
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Table-6 Clinical variables for time to develop and its predictors of phlebitis among patients

admitted in medical ward with peripheral intravenous cannula at public hospitals of Bahir Dar

city, Amhara, Ethiopia, 2022

Sno | Variable Answers Codes | Skipping Remarks
07 | What is the patient Write the
admission diagnosis? diagnosis
08 | Is/are any known No 0
chronic disease/s Yes 1
09 | What is the patient <8 0
base line level of 9-12 1
consciousness/GCS? | >12 2
10 | What is the patient able to ambulate 0
base line unable to ambulate 1
ambulation’s status?
11 | Is Drug administered | No 0
through cannula Yes 1
12 | Is fluid administered | No 0
throuah cannula Yes .
13 | Is blood administered | No 0
through cannula Yes 1
Part-111: cannula related variables
Sno | Variable Answers Code | Skip | Remarks
14 | Where is the cannula insertion site? Antecubital fossa 0
Forearm 1
Dorsum of hand 2
Others 3
15 | What is the cannula gauge size? 20 gauge(0.91mm) 0
18 gauge(1.27mm) 1
16 gauge(1.65mm) 2
Others 3
16 | How many time the cannula insertion | One time 0
trial on one vein (at insertion time) > one time 1
17 | The quality/visibility of cannulated Good visible 0

51




vein during insertion time

Poorly visible 1

18 | The cannulated vein securing/dressing

condition

Appropriate 0

Not appropriate 1

19 | How many days the cannula stay, (the

cannula dwelling times)

Write in
day

Table-8 Outcome variable characteristics for time to develop and its predictors of phlebitis

among patients admitted in medical ward with peripheral intravenous cannula at public hospitals

Part-1V: Outcome Variable

Sno | Variable Answers | Codes | Skipping | Remarks
20 Date of cannula insertion Write in
21 What is the patient phlebitis Score zero (intravenous site healthy) | 0
scoring system? Score one (slight pain near IV siteor | 1
slight redness near 1V site)
Score two (pain, erythema, swelling) | 2
Score three (pain along path of 3
cannula, erythema, induration)
Score four (pain along path of 4
cannula, erythema, induration,
palpable venous cord)
Score five (pain along path of 5
cannula, erythema, induration,
palpable venous and pyrexia
Unspecified score(stage (two or more
symptom and signs but not included
in one of the scoring of phlebitis)
22 Did patient acquired phlebitis No 0
Yes 1
23 If phlebitis Early stage (pain, erythema, swelling) 0
developed, what
is the stage of Medium stage (pain along path of cannula, erythema, | 1
phlebitis? induration)
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Advanced stage (pain along path of cannula,

erythema, induration, palpable venous cord)

More advanced stage = grade five (pain along path of

cannula, erythema, induration, palpable venous and

pyrexia)

Unspecified stage (two or more symptom and signs

but not included in one of the stage of phlebitis)

24 When is the date Write
of phlebitis and both date
developed and and length
after how many day
day developed

25 When Cannula / Write date
removed and and day

after how many

day it removed

Part-V Phlebitis Scoring form (observation chart) during each follows up time

Day | Time | Please put phlebitis score (from 0-5) at each follow up time. If phlebitis occurred
(two of its s/s), put all necessary information on the main questionnaire
Bed Bed P Bed Bed Bed no= | Bed Bed Bed
no= no= no= no= no= no= no=
Score | score score score | score score score score
Dayl | M
E
Day2 | M
E
Day3 | M
E
Day4 | M
E
Day5 | M
E
Day6 | M
E
Day7 | M
E
Day8 | M
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Day9

Dayl

0

P Bed no = patient bed number, M = morning, E = evening

Part-VI The Jackson’s Visual Infusion Phlebitis (VIP) Scoring System

VIP score should be evaluated during each shift and
V.1.P. Score (Visual Infusion Phiebts Score) documented on the obsenvation chart

B 3 R SN |} S W Gy | { 4 Sy WX T -
AT 1RO N 100 Nt T | HANITIC
= 1UHU . | ' L N
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Annex-1X Participants information and consent sheet Amharic version

MG EAMAT NTD e BNAA: NNUC 8C PLACAL PAPLPTF

1CAT PUHE 2914 +T94 APIO 04T FL.PN AL+ +DNEL 15 AHU MGH PACAP +AFTE NMIP

ANEAT 1@ AAHU AmPEO- ABAN AT2AM NFUTT AMB PAU-::

o P:- NADGTHE AMPAL LB ALAT ALOF AT AT NFAALHE PNTHAT AdNN <107

NFAARHES N+a9LP PATHA I ARBNIAGE PAREansp 028 (PATHA I ATLACANFF@ ANAT AT

AtAFEPT LAMTFPA::

PGk CON:- N2014%9° I NATERPLT NATIZ RAAT NNUCRC N+e9 eAhHAN PATHAT @AM

+A+m, N FN> APLPT Ya-ayy kg NLIR AT PADEYTF ANk, TANEN N NAFM aohha

@i PegR ABAR PLIR NC ATLTNNA AT AJAG RIAPT JRLIRC @)L/ 1M

P+ansmim- hgo:- 22PN ALK (NANA, 1CN)

PECEE NIo:- NUC BC RLACA T PURIPT AT MG ALTA DAS PAPLPT M4 1CAI9 FI°UCT NEA

PRGE GAM:- N201499° I NAFTEXPT ATIST NNUCAC N+ ehHAN UATHAT o-nm +5+m,

Nag +Na> APLPT Yae-aqy 45 NLIR N4FM. PADLY L DAk, TANEN &N hAFM aohhd aoF pege

AR PRI NC ATLMNNA AT AJAGR DYAPT GOLIRC AF MG AN L 1M

PGk L8F: +YIFLPTY POIN+TF MHFPT Ntme. N3A AG +AFLPTF NHAR NBAT N PEPT

AR N@Raop/t aoZEm- LANANA: AT +AFE MBS AN 30 Bbd ANNN, BONSA:

PGk NIF AT/ML I ARAGRADER: PHY MGF OLE +AFLPTT NAOMPP Pay 7% NALT NNA+ET

AR 9RI9R ALYF R8T APANTATR: MITMR AA +AFLMT AAL PTRFA ORZE NMmPEM. AL

RRMHING® AT8U9®  UAGR NtAFLD- P+HOAS. A/EPF NANP @MAMC AT NAN+IRIRT N

2ampi: NHAFLPT PH7T70- A8 ARTT GAT NF MBI AL LM-AA:

PhGEk mPIo: MGE ATAFLD PR+ MPID RAD- PUIR PLID ADAR PLIR AC PARPNhA  FICY

NAPAPE NH.PIR PARAPANFFM- PUATRT ANAT NUNIPTM. AOALT ATBEMMET 9oNZ YA LAMA:

NHRTILI® NG+ HCE ATYFEMD AT AART LINEF PO AMMD- $M+5 PALT DI AAM.:

NAMPALT PIRCIRC M@ PRIR NC PAPNNA  FoCT N+HAPANT +1N 7AAPTY ATCILE I AMS

AMNNS 23L& AD-RLPT AT ANTEBLPT NEF AMPNEF NE+T PPY em+E mePge AAD-:

PRGh PPAMELRIF: PMGRT FPAMERTE ATILITMN NHAFLD AR PAD ODZE NMG +ae

@A PN ATRE NAFD TAANT BANANA AT PHAFLPTT NTR ARLIPC A28 £ANANA: hHU
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PIRCIRC TCERT PARANAND- dRZE NTADC 2MNPA ATRUI® N+HY NNE BN ReaRmA:
NtIILIRT NHaRLasm NA+SL ATITID ARIAKTR = NHMRLMZMNTRTO+C AR NTAAMDC
PanmA::

PRGk ML A@:- NA MG+ RIS ANYLE NAIFa9° 1H DPEPT hAT haan+At 9AANT
ahhd NTYIF@-9° 1H 75+ &FAA=

P+aos.amlm- FEPN AL+ (NLANANA 1CN), ATRA: tadioslidetu@gmail.com, ?9°NL4

PATINZPT NI 1N £FLU (NARNAT AIP.AN.AT NAPEPT PMT 1CATT 48T TCLNC),
ATRA hE4-A gebyitd5@yahoo.com, PIPNLA NAN +25196303914

AARAT &CI (NLARNAT AR ANAT NICH PP MIT UNIRT aRgRyC), A TRA

h&¢A,  alemyirga25@gmail.com, PPN LA NN +251918065664
hAR NAD @LI™ N+AMPF ABLE AONLF NG+ ATRA+E £ PLE ©F2 AP (PM4\)
A2 EALTP A@RAG AU
P+NFd: 4CM 7
PmpPe: no° 4Cm

PMPe APAL €MC

PPA AOMLDL 7 PanYA (ST P+MTPPNTF 1H
PPA MLt @Mt U) P+Madd A) PA+MTPP 4) NNLA P+HMTPP aP) P+ bmAD::
pan/s ANAN: N9 &L 7

P+&MmmL: NI &.CTm ®7
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Annex-X Questionnaire sheet Amharic Version

aoepn,f: (haPIN+/1/2014%9® ANh d®IN+/30/2014%9° dao/E hAP1878. +AFL L£ANANA =
DPEPE NHAPE SAET P+®AS AT P+HAAA TFM: NFANATD: PaRZE dOANANS 1H NLT
PRLEPE ThNAFYT NHoINC P PA:M-E +AFL ANNTT +IN,M-T ADAN EAM-=

pan/E ANAND A9o: &LC: $7
P+&MmMmim- Hge: &CT:
P+AFL M N / /
PHPEM NE e (: PUNT A NT®:
AEA ATL:8.9R9 44 AT TMUNLPR U33PFT N+aPANt 0+HIE, mPePTF
] aomed anAn ng | MAR gocavs.
01 PUGRAHT M, 237 o3 0
At 1
02 ALMP N ym? NAD®Y 96
03 Pt 1. P42 n+ag 0
mmC 1
04 PHIPUCT BLEP o8 a@INNG & AFAAL 0
ym.? aMINANG &G hATAT® 1
ANh aegaece o728 +9oyct 2
+9RLAAL
AN UATE 228 F9PUCT +9RLAAL 3
PAE AT NAL +9PLhAL 4
05 NeP ToIeT 1m.? NG A 0
+eme 1
198, 2
ACH hEC 3
+a5¢ 4
AA (CIAR) === 5
06 PINFP U1F VLT 107 | AAINU-9P 0
ATNFAL 1
&THFAL 2
a2 G0/ FNFAR 3
h&d AT hN9RT AT +HME Ui PFT N+aeARt P+HIE mPPTF
+¢ | emes AN IEEEECEEEY
07 NA+E /P PATFHA P+ENT/FNTF 294
NAF o187 1m?
08 | PP PSP PaRL ey NAF AANPH? | PAGE N
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AP

09 PUMIPRAT M /P 01t Usd I2ILY | AT PAT (< 8) 0
YMNAREaRCPMm, 7
NYeYF AS A7 NARAT 1
ahhad PA (9 - 12)
Tk (>12) 2
10 PANAR AYPNPAP Uit 9oL ATPNSN RECIAL 0
1m.? AT1PNPN AALCITR 1
11 PanC4, IR (LNATAMA) PAgD 0
AP 1
12 am eyt AL A NLIR NC TANENT PAgGD 0
AP 1
13 £9° NLIR AC TANEN +AMLA PAgD 0
AP 1
A&A ANF: PLIR AC TANLN AT +38% 1P
+¢ mMmed anAN he | @A& | 9ocans.
14 PL9™ NC TANLA e+L27NT PACMTH PACY AP FM&P AL 0
NEA PHEM AL TMm.?
PLF KB AL 1
ARE ODSE Pb/N AL 2
AA NA 2748 3
15 | ee9® NC TANEN @MY N1E @ARS | 20 gauge(0.919%.T%,) 0
NTF Ym?
18 gauge(1.2799,9%,) 1
16 gauge(1.659,41) 2
AA NA (R9R) 3
16 PLI™ AC TANEH NLIR NC AN PRI | NRY POR+L 0
NC PAL S Uit AL TNC?
NeyN PamLe 8 1
17 ATE LT AR PRI® NC TANEH AL, NF 0
ATININF N TF 1H +9°N? UA+ AT NAL 1
18 PLI™ NC TANLH P+227NTF PLIR AC | Fhhd 0
ARI Und ATEF 1007 Thnd ALLATP 1
19 PLI™ NC TANLH NUA™a9: PAGLTF N$7y 9&
nN&A P$LF 1H 9o PUA 10?2
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N&A At PRID NC APCL UNTRY AT +38%F M1$TF Uih

t& | omed aman [ ne | mas Lo
20 aoF ym, PL9° AC TANEH P+eZi1m? 1Y 96
21 PL9® NC TANEN N+LZ7 NHA PEIP 1mN(NNC) 0 0
mAf PLIR NC ABNhA Mt
NymNANC) 1mN(ANC) 1 1
1mN(ANC) 2 2
1mN(ANC) 3 3
1mN(ANC) 4 4
ym(ANC) 5 5
PLA+IAB 1DN(ANC) | 6
22 PL9™ NC TANEN N+L47 NHA PLgD hP 0
AN PLIR NC a®NhA +NN+PA? AT 1
23 MAR AP NPy PLIR dDAN N7, APNhQ | PaREancp 278 0
BLE PPIET IM? ThNAZ 228 ]
&+ 228 2
NM9I° NE+E 228 3
PA+ING £28 4
24 @AM AP NPY/TPARST NFR OOF Jm, | oo - N$7Y A
PLgR ADAN PLIR AL APNNA PHE ML | ------- PLEMY 7
AS NA+HE @ &7 +hA+? 96
25 mF ym, PR9° AC TANLH N UART9 96

POMM. AT9° NATET M 7 MdM?
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