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ABSTRACT

Background: - Evaluation of body temperature is one of the oldest known diagnostic methods

and still an important sign of health and disease. Since rectal and oral temperature measurement

are uncomfortable, less hygienic and unacceptable in many cultures; axillary has been method of

choice in many countries like Ethiopia. In children decisions concerning investigation and

treatment may base on results of temperature alone. Although accuracy of axillary temperature

measurement is affected by a number of factors, device dwell time and device type are common.

Objective: - is to compare body temperature among 5and10Min glass-mercury thermometer

(GMT) and digital thermometer (DT).

Method: Experimental study design was used to compare body temperature among 5Min,

10Min GMT and DT. A total of 98 samples were taken. The GMT (5 and 10min) was taken at the

same axilla where as DT on the opposite axilla, but randomization of right and left axilla was

carried out within consecutive study subject and measurements were taken simultaneously. A

statistical significance (p<0.01) and clinical significant (0.2oc) were used. Correlation and Bland-

Altman plot were used to observe the agreements of the recording.

Results: mean difference (MD) of 5 and10 GMT, 5min GMT and DT, and 10min GMT and DT

were 0.13673 ±0.13112, -0.0082±0.15106 and 0.12857±0.10745 respectively. A statistically

significant difference was noted in comparisons of mean temperatures of 10min GMT with 5min

GMT and DT (P<0.000), but not in 5min GMT with DT (P>0.01). Clinically all were not

significant (MD<0.2oc).in all comparison the correlation analysis also shows strong positive

correlation(r>0.75) and all the MD were fall in the limit of agreement in Bland-Altman plot.

Conclusion and Recommendations: Even a statistical significant (p<0.000) difference was

observed in 5min with 10min GMT, and 10min GMT with DT the strong correlation, their good

agreement and clinical insignificant, some important disadvantages of GMT and advantage of

DT makes DT good alternative to the traditional glass mercury thermometer. Their variation in

temperature is not likely to change any clinical decision. So health professionals should use DT

for measuring body temperature in under-5 febrile illness except for neonate. Moreover

researchers should repeat the study using core temperature as gold standard for comparison.

KeyWords: Body Temperature, Thermometers, Mean Difference, Dwelling Time, Comparison
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CHAPTER-ONE

INTRODUCTION

1.1 Background and Statement of the Problem

Body temperature is a measure of the body's ability to generate and get rid of heat. The normal

physiology is to keep body temperature within a narrow safe range in spite of large variations in

environmental temperatures.(1) Maintenance of body temperature occurs through the integration

of multiple body systems that interact to maintain a balance between heat loss and generation.

Normal body temperature is around 37° C (98.6° F), but varies during the day. The lowest body

temperature occurs in early morning hours (2 am to 4 am) and the highest temperature occurs in

the late afternoon. Body temperature may also increase as a result of overdressing or strenuous

exercise, especially in hot weather. (2)

Fever is one of the body's normal defenses against attack from an infection or another disease. It

is therefore a symptom, not a disease itself. A part of the brain that acts as the body's thermostat

controls body temperature by balancing hot and cold signals throughout the body. Fever may

actually play a role in fighting infections and shortening their course by turning on the body's

immune system, thereby increasing the release and activity of white blood cells and other germ-

killing substances. However, while some doctors recommend not treating fever, most do. This is

because children are more likely to eat, drink and sleep if their body temperature is controlled.

Not only reducing fever make they feel better, but also getting sick children to drink helps

prevent dehydration. Although lack of fever does not rule out the presence of bacteria or other

serious disease, high fever has a high correlation with serious illness. (3)

Febrile illness is defined as a disease characterized by an increase of body temperature more than

37.50C resulting from infectious process. Febrile Illnesses (FIs) due to different etiologic agents

are the most common causes of morbidity and mortality in developing tropical and subtropical

countries. (3)
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Many of the infectious diseases assessed, classified and treated using the Integrated Management

of Childhood Illnesses (IMCI) guidelines have fever as a secondary cause. For example, many

children with upper respiratory tract infection, pneumonia or ear infection will have fever. Severe

illnesses associated with danger signs are also associated with fever, such as sepsis septicemia

and meningitis. The danger signs lead to appropriate referral for the illness. Fever is also

associated with malaria, dysentery and diarrhea in children. In these patients, the cause of the

fever is treated and fever is not used in decision making. While these conditions all cause fever,

the management of the condition itself results in the management of the fever. (4)

A thermometer is a device that measures temperature or temperature gradient, using a variety of

principles. For recording body temperature, several different types of thermometers are used,

such as mercury thermometers, digital thermometer, liquid crystal forehead thermometer, and

infrared tympanic thermometer.(1)

Digital thermometer
Fig-1.1 Digital and Glass mercury thermometer

Body temperature in children can be measured at a number of anatomical sites using a range of

different types of thermometers, including mouth, rectum and axilla.(5) Ideally, measurement

should be reliable, non-invasive, non-traumatic, culturally acceptable, user-friendly and hygienic.

Since rectal temperature measurements are relatively more time-consuming, invasive,

uncomfortable, less hygienic and unacceptable in many cultures, and oral temperature is

unhygienic and difficult in children, axillaries measurements have been the method of choice in

many countries. (6-8)
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Evaluation of body temperature is one of the oldest known diagnostic methods and is still an

important sign of health and disease, both in everyday life and in medical care. The individual

can describe feelings of illness and discomfort, but in conditions where individuals are unable to

explain themselves e.g. children, the nurse has to interpret the clinical signs and rely on objective

measurements. (9) Change in body temperature is one of the most important physical sign and

symptom in both acute febrile illness as well as chronic illnesses in children. This is especially

important in newborns, in which fever can be indicative of infection. It was shown that

temperature out of the normal range is closely related to the survival of infants. (6-7, 10-11)

Many decisions concerning the investigation and treatment of children may based on the results

of temperature measurement alone.(12-13)

As the basic sciences develop, temperature measurement methods and devices were improved.

For hundreds of years, both in clinics and home, GMT was the standard of human temperature

measurements(14) and currently developing countries are used it commonly, (15) though no

longer recommended.(11, 13, 16-19) DTs are widely used by healthcare professionals as an

alternative to GMT as they are faster, easier to read and avoid the environmental concerns of

mercury.(5, 19)

Although accuracy of axillary temperature measurement is affected by a number of factors,

including ambient temperature, local blood flows, inappropriate placing of the probe and closure

of the axillary cavity, device dwell time and device type are common which can led to false high

readings which may lead to expensive and painful diagnostic studies and medical interventions

or false low readings which may lead to greater morbidity and mortality. So that temperature

measurement must be accurate and consistent, as decisions about therapeutic intervention is

based upon it.(9, 20-24)
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The accuracy of devices to record and grade temperature is uncertain. (1) Limited researches

have been addressed whether the thermometer correctly identifies patients with hyperthermia or

hypothermia. In general, these studies indicate that noninvasive temperature measurements are

accurate in ruling out hyperthermia and hypothermia, but may fail to detect hyperthermia and

hypothermia, depending on the thermometer used. Especially there is controversy in alternative

approach of digital to mercury thermometers regarding accuracy and sensitivity. (25) So this

study may feel the gap among health professionals.

1.2 Rationale and Significant of the Study

Temperature taking is the most frequently performed clinical observation and is predominantly a

nursing task. Although the use of digital thermometer is gradually increasing, MGT is still most

common device used in the pediatric setting, especially in developing countries (15) in spite of

having long dwelling time, danger of breakage, potential harm and toxic vapor effects;

difficulties in reading, and possible role in spread of hospital acquired infections. (11, 13, 16-19,

26) There is confusion about the proper length of time for waiting periods of MGT in axillary

site. (27) Some studies highly recommend axillary MGT should wait 10Min rather than 5Min,

which may be impractical, but other studies vice versa. Standard Nursing texts also vary between

5 and 10 Min which are not supported by current studies. (27)

It is important that the speed of application and ease of use does not prejudice a nurse’s decision

in choice of the thermometers and accuracy must be foremost consideration. Current nursing

studies on temperature measurement are conducted to understand the efficacy of the various

types of equipment available to measure temperature, (28-29) but they are insufficient and

contradictory. (30) Especially, there is debate between MGT and DT regarding to their accuracy

in measuring true body temperature and their ability to detect fever and hypothermia. Researches

on those devices are scarce besides the manufacturer's data sheets. Even the little documented

studies have large discrepancy and health professionals are in debate. Due to inconsistencies in

both research methods and clinical practice (31-32) nurses are challenging in selecting the

measurement method that is most appropriate for a patient and provides the most accurate and

precise approximation of core temperature. (33)
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The false low and false high result related to accuracy of thermometer device and dwelling time

may lead to misdiagnosis and treatment. If DTs are to become the standard device used in the

clinical setting, they must be subjected to rigorous investigations to increase the knowledge of

practitioner and thereby improve practice.

Febrile illnesses are the most common leading cause of morbidity and mortality in under-5

children which needs accurate measurement of body temperature. Ethiopia is one of the

developing countries which use both GMT and DT in measuring body temperature with the

uncertainty of the device and dwelling time in their capability of detecting hyperthermia and

hypothermia. So it is important to know the standard time and accurate device to measure body

temperature.

This study fills the gaps among health professionals and has some input on nursing body of

knowledge. It will have contribution for decision makers and significant others to take possible

measure on temperature measurement device. It will recommend possible solutions on accuracy

of device and dwelling time of GMT. It may decrease misdiagnosis of febrile illness in under-5

children related to inaccuracy of body temperature measurement due to devices type and

dwelling time. This study will also be used as a base line data for further research on comparison

of temperature measuring devices related topics. It is designed to investigate whether DT is

suitable alternative to MGT in children and compare dwelling time of 5Min and10Min MGT.
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CHAPTER-TWO

LITERATURE REVIEW

2.1 5Min and 10Min Axillary Glass Mercury Thermometers

A study conducted by Cutter, highlights the inconsistencies in different studies' suggestions of

how long to leave thermometers in different sites of the body. The confusion surrounding this

area is reflected in his study as the majority of nurses were not leaving thermometers in site in

accordance with the recommended time periods. Different authors recommend different

'optimum' times that a thermometer be left in site. (31, 34) Standard Nursing texts also have great

discrepancy on how long to leave mercury thermometer on axillary. E.g. Potter and Perry (2007)

and Fulbrook (1993) as 10 Min (35-36) and Ulusoy and Go¨rgu ¨lu ¨ (1996) as 5–10 Min, (37)

but different studies put significance difference among these ranges. Not only nursing text books,

current nursing clinical trial also has inconsistency on how long leave axillary GMT. (27)

Haddadin and Shamo’on (2007) from East Mediterranean study also state the stabilization time

for axillary reading is 93% at 5Min, and 98% at 7 Min with a mean of 4.4 Min (SD 0.84). They

conclude, the thermometer should be left in place for 5 Min, (38) which is similar with studies in

India that recommend to keep the reading mercury thermometer for 3-5 Min in axilla. (39, 40)

Study from China indicates no statistically significant differences (P0.05) among 10 Min period,

an 8 Min period and 6 Min period. The study concludes measurement of axillary temperature

using mercury-in-glass thermometer for 6 Min period is accurate. (41) Similarly study from India

shows the mean placement time for axillary temperature is 4.8 Min. (42)

But one study from Turkey determines that most of the thermometers (82.26%) stabilized in the

8 Min and some of them stabilized in the 9 Min. A statistically significant difference is noted

between the two temperature averages measured in the seventh to 8 Min (P<0.05). Maximum

readings measured by mercury-in-glass thermometer is stabilize in the 8 Min. (27) Study by

Greylinget al. (2000) also found that a maximum temperature reading is reach after 3 Min in

only 9% of the tested subjects, in 25% after 6 Min, and in 66% after 9 Min, and the 9 Min

measurement had the highest sensitivity. (43)
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Similarly other studies from Korea on 5 Min and 10 Min axillary mercury glass thermometer

shows significant differences (P0.05). (38-40) Moreover, The temperatures taken in axillary in

two hundred volunteers for 5 Min, 7 Min, 10 Min and 13 Min result increased profile of the

temperature is observed. But between 10 Min and 13 Min, there is no significant different

(P0.05), and they state “appropriate time for axillary temperature is10 Min”. (44)

Furthermore; from China, three clinical glass thermometers taking at 5, 10 and 15 Min on one

group shows 10 Min were 0.27 OC higher than that of measured at 5 Min (P0.001). On the other

group 10 Min were 0.38 OC higher than that of measured at 5 Min (P0.001). Body temperature

values measured at 15 Min are 0.61 OC and 0.23 OC higher than that of measured at 5 Min and 10

Min (P0.001). Finally the study recommends the measuring time should be 15 Min if the

condition is permitted and measuring for 10 Min may be more suitable to the clinical practice

since 5 Min measuring time can not reflect the internal temperature correctly (45) Which is

analogous with other study in Canada. (19)

Clinical trials conducted in China on 296 students using mercury thermometer at 3 Min, 4 Min,

5 Min, 6 Min, 7 Min, 8 Min, 9 Min and 10 Min are also show significance difference (P 0.001).

They end with best time of axillary temperature measurement of 10 Min. (46) Systematic review

by Craig, 2000 [1a] study demonstrates the longer placement time for axillary thermometers the

increase accuracy of the temperature measurement (47) as Waterloo (2002) other study from

China also found main problem with axillary temperature measurement is the long dwell time to

reach equilibrium, with only 18% of axillary readings reaching maximum at 5 Min. (5)
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2.2 Glass Mercury and Digital Thermometers

Temperature is one of the most common and important clinical sign. The gold standard for

ambulatory patient, temperature recording has been done by the clinical mercury thermometer.

Due concerns about the breakages and environmental hazards, new thermometers have come into

view with the hope of replacing the clinical mercury thermometer. (16)

After considerable debate in the 1990s in United State of America (USA), Leick-Rude and

Bloom, during routine accuracy testing in a study, reported that 25% of the glass/mercury

thermometers tested differed from the reference thermometer by >0.2 degrees centigrade. This

finding was consistent with the authors' review of prior work. Indeed, another recent study had

rejected 28% of glass/mercury thermometers due to inaccuracy. (48)

Since the start of the American Society of Testing and Materials (ASTM) International Mercury

initiative in 2006, ASTM technical committees have been struggling with the issue of

substituting alternative temperature measurement devices for the traditional mercury-in-glass

approach without affecting test method results. Among the devices being considered are the

digital readouts. Some medical professionals still consider mercury to be the only accurate and

consistent method of measuring temperature and blood pressure. Yet, as peer reviewed studies

from the last decade demonstrate, this is not currently the case, and in fact our attitude toward the

accuracy of mercury thermometers and sphygmomanometers was probably overly positive in

years past as well. (49)

Study from America by Dollberget al (2001) shows DT in term and near-term infants had the

highest correlation with the glass thermometer for axillary temperature. The study accepted the

accuracy and precision of digital instrument with a difference of +0.20C. (50) Similarly both

laboratory and clinical studies show that there is no significant difference in the average accuracy

of the two types of thermometers. They stated, however, that temperature readings with digital

thermometers had greater fluctuation. In clinical studies, they wrote, “between 9 and 23% of

repeated measurements using an digital thermometer differ by0.5°C or more, while the

corresponding range for mercury thermometers is 0-6%.” (32)
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Moreover, study in Denmark by Jensen etal compared measurements with mercury thermometers

to digital thermometers in a hospital setting reported that digital measurements were most

accurate. (51) Besides, Shanks etal. Studied the accuracy of digital thermometers using 20

hospital in patients as subjects; they compared two brands of digital thermometers with the

mercury thermometer. The researchers found no significant difference between the

measurements of the three thermometers. (52)

Study from Malaysia on 2010 shows, DT agree best with GMT and appears to be the best

alternative to the traditional and time tested GMT with best concordance (limits of agreement

0.48–0.59°C). (13)

A primarily clinical trial both in laboratory and clinical studies in Bosten America, also show that

there is no significant difference in the average accuracy of mercury and digital thermometers.

Taking clinical measurements using mercury thermometers have no clinical advantage over

digital rather have disadvantage. (53) Similarly other study from USA, resulted with high

correlation (0.748-1.0) between glass thermometer and digital thermometer temperature

assessments. (28)

Even though study from Turkey shows the mean differences( þ0.02 C) between axillary GMT

and DT were significant (p¼0.001,), there is no clinical differences (defined as a mean difference

of 0.2 C) between mean axillary GMT and DT measurement (29) which is comparable with

others finding i.e. digital thermometer had a high correlation with the GMT (r=0.94) . (24, 28, 54)

The study from surgical and medical ward of Nehru hospital, Chandigarh, a total of 200 patients

of 600 readings with both clinical mercury and digital thermometers also shows that the

difference between the temperature readings of the two thermometers is not clinically significant.

Digital thermometers should be used in place of the clinical mercury thermometers as it is

environmentally friendly. There was no difference in the temperature for 386 (64.3%) readings.

For 127 (21.2%) readings there was 0.1 °F difference in the temperature. Except 2 readings, all

readings were falling within the lines of limits of agreement i.e. ±1.96 SD. (16)
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Similar study in 2008 on the accuracy of the various non-invasive thermometers i.e. digital,

forehead strip, tympanic and mercury thermometers, found that the digital thermometer gave the

best concordance with mercury thermometer. (18) which is similar with Imani.et and Chan MS,

finding from Iran and USA. (55-56)

But, one study from Biomedical Instrumentation and Technology indicated that the

improvements in safety, speed, and simplicity of use of the new clinical thermometers have been

offset by a loss in accuracy and reliability. Latman state that “the current generation of electronic,

digital clinical thermometers, in general, may not be sufficiently accurate or reliable to replace

the traditional glass/mercury thermometers”. (57)

Study from Thailand shows glass thermometers have been considered the gold standard method

of temperature measurement in newborn infants. However, anal perforation, accidental breakage

and mercury contamination are risks associated with this method, in addition to being time-

consuming and exposing neonates to room temperature which can cause hypothermia. For these

as well as other reasons, digital thermometry has been used instead of the traditional mercury-in-

glass thermometer. But digital thermometry is not a perfect device to be used instead of the

standard mercury-in-glass thermometer in all neonates. The study indicated that, for temperature

measurement of relatively healthy infants who had an acceptable ranges of measured temperature

of 0.20C, rectal digital thermometry could be an appropriate device instead of the mercury-in-

glass thermometer in order to decrease disturbance time during measurement and decrease the

work load of care givers. In sick or critically-ill patients, the mercury-in-glass thermometer

should be the standard device. (58)
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Furthermore, two DT readings under-recorded compared with mercury to the extent of -0.278oC

and -0.348oC respectively. In both cases, there is a statistically significant difference. Further

analysis shows that, the first DT for oral, 68% of subjects the reading is below that for mercury.

In the second DT the comparable figure was 79%. The results indicate that overall the DT on

average under-recorded temperature significantly (p<0.05), both at oral and axilla sites,

compared to a GMT reading at the axilla. These mean differences are considered clinically, as

well as statistically, significant. On the basis of the reading, the patient's temperature would

appear normal, when in fact he or she had pyrexia that would require nursing intervention. (59)

Even the comparative study between mercury and digital thermometer done on Iran shows there

is no statistical significant difference between measurement by mercury and digital thermometer

(36.48±0.84 and 36.51±0.87), for detecting fever, DT had 85.4% and 95.7% sensitivity and

specificity respectively. Regarding low sensitivity of DT, the study conclude, GMT is still

suitable device to detect fever. (60)

2.3 Conceptual Frame-Work

The accuracy of body temperature depends on health professional knowledge and skill. Even

though health professionals are skillful, unless the device used is standard or accepted by ASMT,

the result obtained may not reflect true body temperature.

According to the literature review the main factors identified are socio-demographic factors like

age, environmental factor (hot or cold), device type (Mercury or Digital), dwelling time of

mercury (5Min or 10Min), site of measurement (axilla, rectal, oral etc), health professional

knowledge and skill (placement technique) and health status are identified variables that can

varies body temperature result.

Even though there is shortage of researches on the topic, the conceptual frame work was

developed by the researcher after extensive literature review and consult with the experts. The

determinant factors were addressed and the relation was shown as the figure below.
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Fig-2.1 a Conceptual Frame-work for Determinants of Variation of Body Temperature Result
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2.4 Research Questions

Can digital thermometer be used as alternative device with old standard GMT in Axillary site in

under-5 Children?

Is there difference in body temperature result between 5Min and 10Min glass-mercury

thermometers in Axillary site in Under-5 Children?
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CHAPTER-THREE

OBJECTIVES

3.1 General Objective

To Compare Body Temperature among 5Min Glass-Mercury, 10Min Glass-Mercury and Digital

Thermometers among Under-5 Children with Febrile Illness using Axillary Site in Axum Saint

Mary hospital

3.2 Specific Objectives

To Compare Body Temperature between 5Min and 10Min Glass-Mercury Thermometers among

Under-5 Children with Febrile Illness using Axillary Site in Axum Saint Mary hospital

To Compare Body Temperature between 5Min Glass-Mercury and Digital Thermometers among

Under-5 Children with Febrile Illness using Axillary Site in Axum Saint Mary hospital

To Compare Body Temperature between 10Min Glass-Mercury and Digital Thermometers

among Under-5 Children with Febrile Illness using Axillary Site in Axum Saint Mary hospital

3.3 Hypothesis

There is a significant temperature result difference among 5min GMT, 10min GMT and DT.
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CHAPTER-FOUR

METHODOLOGY

4.1 Study Area

The study was carried out in Axum, city of northern Ethiopia, 1024 Km north of Addis Ababa

and 241 Km far from Mekelle which is the capital city of Tigray region, located in the Central

Zone of Tigray Region near the base of the Adwa mountains and surrounded by La'ilay

Maychew woreda. Axum was the original capital of the kingdom of Axum and one of the oldest

continuously inhabited places in Africa. According to Central Statistical Agency of Ethiopia

(CSA), as of July 2012, the population of the town was 56,576. The census indicated that 30,293

of the population were females and 26,283 were males and governed as an urban woreda. It has

an elevation of 2,131 meters (6,991 feet). The 2007 national census showed that the majority of

the inhabitants practiced Ethiopian Orthodox Christianity, with 88.03% reporting that as their

religion, while 10.89% of the populations were Muslim. Saint marry hospital is one of the 13

governmental hospitals found in Tigiray region which serve medical care for Axum’s population

and nearby. In Tigray region 16.9% of the population is under-5 yrs and Axum town have around

7,490 numbers of children less than five years according to reports from city administration in

2012. (61)

St. Marry hospital is one of the referral hospitals in the zone and FI is prevalent including ka-

lazar, so that sample was found within the data collection period and at the time of my clinical

experience, nurses working in the hospital and clinical students was debated regarding the

devices even the controversy is as national. The qualified and trained health professionals may

found in hospital than health center since accurate diagnosis of FI is needed. This is why the

study focused on this area. Similarly as the generalizability is to the devices study area may not

have effect.
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According Köppen-Geiger climate classification system classifies its climate as subtropical

highland. (61-62) Having no great variation of environmental temperature may increase the

validity of the result.

Table-1 Climate data forAxum for 2014

Month Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec Year

Average high °C

(°F)

25.9

(78.6)

27.2

(81)

28.6

(83.5)

29.4

(84.9)

28.8

(83.8)

27

(81)

22.5

(72.5)

22.3

(72.1)

24.8

(76.6)

26.3

(79.3)

26.8

(80.2)

25.7

(78.3)

26.28

(79.32)

Daily Mean °C

(°F)

16.7

(62.1)

17.8

(64)

17.7

(63.9)

21

(70)

20.8

(69.4)

19.7

(67.5)

17.2

(63)

17.4

(63.3)

17.9

(64.2)

17.9

(64.2)

17.4

(63.3)

16.2

(61.2)

18.14

(64.68)

Average low °C

(°F)

7.5

(45.5)

8.4

(47.1)

10.8

(51.4)

12.7

(54.9)

12.9

(55.2)

12.4

(54.3)

12

(54)

12.6

(54.7)

11.1

(52)

9.6

(49.3)

8

(46)

6.7

(44.1)

10.39

(50.71)

Source: Climate-Data.org (altitude: 2133M)

Fig - 4.1 Map of Axum

4.2 Study Period

The Study was conducted from November/2013 to May /2014.

4.3 Study Design

Experimental Study design was used to compare body temperature among 5Min mercury, 10Min

mercury and digital thermometers among under-5 children with FI using axillary site in Axum St.

Marry hospital.

4.4 Source and Study Population

4.4.1 Source Population

The source population was all under-5 age children with FI visiting Axum St. Marry hospital for

health care service.
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4.4.2 Study Population

The study population was under-5 children with FI visiting Axum St. Marry hospital for health

care service, particularly in under-5 OPD at the time of data collection.

4.5 Inclusion and Exclusion Criteria

4.5.1 Inclusion Criteria

Under-5 age children with FI

Children visiting Axum St. Mary hospital particularly under-5 OPD

4.5.2 Exclusion Criteria

Children under-5yrs of age with FI coming for follow up unless with new FI, children treated at

ward and children under-5 with FI who have axillary ulcer, lethargy or unconscious, was

excluded from the study as this have drawback for study subjects and the study. As sampling

was convenience, irritable subjects were also excluded.

4.6 Sample Size Determination

A total of 96 samples was calculated using mean difference between 5Min and 10 Min(0.27) and

S.D 0.54 and 0.42 at alpha of 0.01 with detection capability (power) of 90% (beta 0.1) and taking

1 as ratio of exposed to non exposed using open epi statistical software; since the sample need

for digital and mercury is below 96. A total of 288 measurements was taken in both experimental

and control group. Manually the study was also calculated using the following formula:

N= (1+1) (2.58+1.28)2*.48372 =2*14.9*0.234 = 6.972 = 95.5~96

1*.272 1*.073 0.073

Where r is the ratio of control to experimental which is 1:1 so r=1

 Is the pooled standard deviation: 0.4837, d is mean difference: 0.27

Z1-β is normal deviated at 90%:1.28

Zα/2 is for 1% is 2.58 and N is sample size needed for each group.
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4.7 Sampling Procedures

A convenient sampling procedure was used as the study was conduct on Under-5 Children who

are difficult in co-operating to the procedure. Since axillary movement was expose the mercury

thermometer to the environment, which is easily affected by environmental temperature, children

who were irritable were conveniently excluded from the study. All under-5 children with FI

visiting under-5 OPD of St. Marry hospital who fulfills the inclusion criteria was taking until the

sample size fulfill.

4.8 Clinical Study Procedures

Both the data collectors and participants were blinded to the control and experimental groups.

First GMT and DT was selected by lottery method for the right and left axilla then changed with

in consecutive study subject. The 5 and10 Min GMT was in the same axilla with in the same

time. The 5Min and 10Min GMT was the same thermometer except dwelling time difference.

The 5Min measurement GMT is the control group where as 10Min measurement of GMT and

measurement of DT were experimental group. When comparing 10Min measurement of GMT

and measurement of DT, the DT acts as control.

Figure-4.2 a Diagrammatic presentation of clinical study procedure for comparison of body

temperature among under-5 children with febrile illness by axillary site in Axum St. Marry

hospital Tigray, Ethiopia, 2014GC

10min mercury
measurement

Experimental group

Digital measurement
Experimental group

5min mercury
measurements
Control group

Each group has 96
measurements
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4.9 Data Collection Procedures (Instrument, Personnel, Data Quality Control)

The study was continuously collect primary data through data collection tools which is

developed after review of literature and consultation with the experts in nursing. For content

validity the tool was reviewed by experts. The tools included: Part-I: Demographic preformed,

Part-II: Recording Temperature result and observation checklist. The demographic preformed

was filled before starting the procedure.

The research data was collected on the same season and daily environment temperature was

recorded. Data collection time was from 2:00-6:00 o’clock morning and 7:30-11:30 o’clock

afternoon on local time. Any measurement result below 5Min and 10Min recommended for 5Min

and 10Min measurement respectively due to irritability or other, even only for 10Min was

discard. Data collectors record their measurements independently to avoid bias in reading the

GMT. Each method was performed only one time on each study subject.

All data collectors(BSc Nurses) was screened for test of visual acuity in both eye 6/6 and trained

thoroughly with close supervision for 4 days in correct positioning, calibration, reading of

thermometers and documenting based on WHO guideline of taking axillary temperature. As

these was particularly relevant concerning consistency and accuracy of measurement. All the

temperatures was measured on the Celsius (OC) scale and timed with the same stop clock except

for digital which have beep sound.

The validity of the mercury-in-glass thermometers was ensuring by checking calibration. The

mercury-in-glass bulb thermometers was shaken before each recording to decrease its

temperature reading below 35°C and only those thermometers with a deviation of 0.1°C was

used during temperature measurement. If the thermometers were not calibrated, they were not

meeting their potential to examine the research question and hypothesis. In an effort to avoid this

threat to validity, calibration was addressed according to individual thermometer manufacturer

instructions.
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In addition, prior to data collection 5 mercury thermometers were left for 5Min in water bath

three times. Of these the four thermometers that results the same value was used. Similar method

was used for digital thermometers. Drying of axillary site was also construct validity for the

study. This study was performing measurements following manufacturer information for each of

the thermometry instruments, as described in the instruments and measurements section.

First, digital and GMT was randomly placed in bilateral axillas at the same time, and then they

was exchange in the consecutive study subject. One GMT was used for 5Min and 10Min GMT to

avoid instrumental bias. First GMT was calibrated below 35oc then the GMT result of 5min was

recorded after 5min. 10min GMT was taking by adding 5min without calibration of 5min GMT

result. The data on temperature measurement was collected in two phase. Phase one was pre-test

study conducted at Axum health center involving 10 children with FI to determine the selection

methods of participants, the adequacy of parent’s information sheet and consent form, and to

check the thermometer functioning correctly. Phase two involves collecting the data in the study

area.

4.10 Operational Definitions

Febrile Illness: A disease characterized by increase body temperature more than 37.5oc resulting

from infectious process like malaria, pneumonia, measles, otitis media, acute gastro-enteritis,

upper respiratory tract infection, meningitis...

Clinical Significance of Temperature: The mean difference of temperature result between

5Min and 10Min mercury thermometer or mercury and digital is ≥0.2OC.

Body Temperature: It is the degree of heat maintained by the body or it is the balance between

heat produced in the tissues and heat lost to the environment.

Body Temperature Result: Temperature results from axillary site using GMT or DT.

Normal Body Temperature: Axillary body temperature between is 36.5-37.5OC using GMT or

DT

Pyrexia: Axillary body temperature ranges 37.5 – 40OC using GMT or DT

Hyper pyrexia: Axillary body temperature 40OC and above using GMT or DT

Hypothermia: Axillary body temperature less than 36.5OC
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4.11 Variables

4.11.1 Dependent Variables

The dependent variable is body temperature result of GMT and DT.

4.11.2 Independent Variables
Demographic variables: Age, sex, religion,

Temperature variation variables: device type (GMT, GT), dwelling time of GMT (5Min and

10Min) are the study variables

Co-variant variables: Route (site) of measurement, Right and lift axilla, placement of probe,

environment, local blood flow, closure of axilla, taking antipyretic medication, taking bath with

in 30Min, time (morning, afternoon), and type of FI.

4.12 Scale of Measurements

For body temperature, degree celliuse scale of measurement was used in both GMT and DT. For

time, in GMT, minute was scale of measurement; whereas beep sound was used in DT.

4.13 Data Analysis Procedures

First the data was interred and coded to epi info version 3.54 and exported to analysis in SPSS

version 21 window7. Data analysis included descriptive statistics was used to describe

participants’ demographic characteristics, and temperature result (hypothermia, normal, pyrexia,

and hyper pyrexia)(63) by percentage , mean, standard deviation and range. Correlation was

determined by the Pearson correlation coefficient (to determine the strength of the correlation)

while the extent of agreement was assessed with the Bland-Altman plot. To determine

statistically significant difference a paired t-tests was used; p<0.01 was statistically significance.

Not only statistical, clinical significance was also considered in the analysis. Even though the

Standard clinical significance varies with different literatures most of them use a mean difference

of 0.2 OC as not clinical significance. (36, 60, 64) This study was also used mean difference

0.2OC between control and experiment group was clinical significant.
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4.14 Data Quality Management

Visual acuity and training for data collectors about filling the socio-demographic information and

taking the axillary temperature procedure was done to help for the quality of data. Drying

axillary site and taking temperature at the same time was considered to have some input on the

quality of data. Similarly, pilot study and exclusion of thermometers having difference was

carried out prior to data collection.

Content validity was checked by experts and close supervision during data collection procedure

and proper recording was also taken. Immediate checkup was carried out and any unfulfilled data

was filled immediately. The study design also overcomes methodological difficulties

encountered by previous experimental studies:

1. Use of randomization on right and left axillary for mercury and digital

2. Use of one axilla for 5Min and 10Min GMT

3. Addition of 5min for 10min GMT without calibration of 5min GMT result

4.15 Ethical Considerations

Institution Review Board (IRB) of Addis Ababa University, College of Health Science, School of

Allied Health Sciences, Department of Nursing and Midwifery was review the protocol to insure

full protection of the rights of study subjects. Following the approval by IRB, Official letter of

co-operation was written to Axum St. Marry hospital from Department of Nursing and

Midwifery of AAU. After getting permission from Axum St. Marry hospital, data collectors was

inform to parents verbally and at least one parent was present during the data collection. Data

was treated confidentially and identify subject by number only. Since it is axillary, it is safe and

measurements were taken at OPD during assessment and also take 10Min for all measurement.

So it has no treatment and investigation delay. As the sampling is convenience, irritable subjects

were also not forced. Risk of skin irritation was informed with informed consent. Any breakage

of GMT was disposed appropriate as it is environmental hazard. Probe was cleaned according to

service manual instructions (WelchAllyn, Inc.) prior to use for individual study subject as this

prevents risk of infection.
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4.12. Dissemination of Results:

Results will be disseminated to Axum St. marry hospital and AAU, College of Health Science,

School of Allied Health Sciences, Department of Nursing and Midwifery, through

documentation. To researchers and students the result will be disseminated through presentations.

If possible it will be accessible on internet for all through publication.
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CHAPTER-FIVE

RESULT

5.1 Socio-Demographic
A total 100 study subjects were collected. Of these 2 were excluded from the analysis due to their

incompleteness and unreadable in their temperature result. A total of 98 study subject were

analyzed. 66(67.3) were collected in the morning. Of the 98, 53(54.1%) were female. 90(91.8)

were orthodox. 34(34.7%) were aged from 1-3Yrs. For detail see Table 5.1.

TABLE 5.1 Frequency and percentage of socio-demographic characteristic of under-5children

with febrile illness in under-5 OPD of Axum St. marry hospital, Tigray, Ethiopia from 22-29/8/

2014G.C

S. No Variables Frequency Percentage

1. Age

0-28 days 4 4.1

29days-1Yrs 30 30.6

1-3Yrs 34 34.7

3-5Yrs 30 30.6

2. Sex

Male 45 45.9

Female 53 54.1

3. Religion

Orthodox 90 91.8

Muslim 8 8.2

4. Care giver

Mother 86 87.8

Father 7 7.1

Sister/brother 2 2

Care servant 3 3.1
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96 and 90 of the respondents were not taking bath and antipyretic within 30min prior to data

collection respectively. 35 were diagnosis with pneumonia. For detail see Fig.5.1.

Fig. 5.1 count of diagnosis of under-5 children with febrile illness in under-5 OPD of Axum St.

marry hospital, Tigray, Ethiopia from 22-29/ 8/2014G.C

5.2 Temperature Results

In this study one reading each with the 5min glass mercury thermometer, 10min glass mercury

thermometer and digital thermometer were taken for each patient. The procedure was carried out

for 98 subjects. This resulted in 98 5min mercury temperature readings, 98 10min mercury

temperature readings and 98 digital temperature readings. The mean temperature of 5min

mercury thermometer, 10min mercury thermometer and digital were 37.29±.77, 37.43±.77 and

37.3±.78 respectively. For detail seen Table 5.2.

TABLE 5.2 Mean, SD and Range of Temperature Result of 5Min GMT, 10Min GMT and DT

among Under-5yrs of age Children with FI visiting Under-5 OPD in Axum St. Marry hospital,

Tigray, Ethiopia from 22-29/8/ 2014G.C.

Thermometers Observation Mean ±SD Median Range Minimum Maximum

5Min Mercury 98 37.29±0.77 37.2 4 35.6 39.6

10Min Mercury 98 37.43±0.77 37.4 3.7 35.9 39.6

Digital 98 37.3±0.78 37.3 3.6 35.8 39.4
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The maximum difference of the 5min mercury with 10 min mercury and DT readings was 0.6

and 0.7 respectively and the minimum difference was 0.10 °C. Only 19 and 36 have no

difference with 10 min GMT and DT respectively. The maximum and minimum difference of 10

min mercury and DT were 0.4°C and 0.1°C respectively. 19 have no difference.

Only 14(14.3%), 7(7.2) and 13(13.3%) of the 98 paired measurements of each 5min GMT and

10min GMT, 5min GMT and DT and 10min GMT and DT have temperature difference greater

than 0.2oC respectively. For detail see table below.

TABLE-5.3 Difference of Temperature in oC and Frequency among 5Min GMT, 10Min GMT

and DT among Under-5yrs of age Children with FI visiting Under-5 OPD in Axum St. Marry

hospital, Tigray, Ethiopia from 22-29/8/ 2014G.C.

Comparisons Difference of

Temperature in OC

Frequency of Difference n (%)

5Min and 10Min Mercury No 19(19.4)

0.1 35(35.7)

0.2 30(30.6)

>0.2 14(14.3)

5Min Mercury and Digital No 36(36.7)

0.1 36(36.7)

0.2 19(19.4)

>0.2 7(7.2)

10Min Mercury and Digital No 19(19.4)

0.1 38(38.8)

0.2 28(28.5)

>0.2 13(13.3)
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The frequency and percentage of grading fever for each thermometer are shown in Table 5.4

TABLE-5.4 Frequency of Grading Fever by Thermometers among Under-5yrs of age Children

with FI visiting Under-5 OPD in Axum St. Marry hospital, Tigray, Ethiopia from 22-29/8/

2014G.C.

Thermometers Frequency (Percentage) of Grading of Fever

Hypothermia Normal Pyrexia Hyper pyrexia

10Min Mercury 8(8.2) 44(44.9) 46(46.9) 0(0)

Digital 13(13.3) 44(44.9) 41(41.8) 0(0)

5Min Mercury 10(10.2) 45(45.9) 43(43.9) 0(0)

The mean difference of 10min and 5min GMT, 5min GMT and DT and 10min GMT and DT

were 0.13673±0.13112, -0.0082±0.15106 and 0.12857±0.10745 respectively.

5.3 Statistical Results

A statistically significant difference was noted in comparisons of mean temperatures of 10min

GMT with 5min GMT and DT (P<0.000), but there were no clinical differences (defined as a

mean difference of 0.2 C). No statistical (P >0.596) and clinical significant difference (defined as

a mean difference of 0.2 C) was observed between 5min GMT and DT. For detail see Table 5.5

TABLE-5.5 Statistical values among Comparison Groups (5Min and10Min GMT, 5Min GMT

and DT and 10Min GMT and DT) among Under-5yrs of age Children with FI visiting Under-5

OPD in Axum St. Marry hospital, Tigray, Ethiopia from 22-29/8/ 2014GC.

Comparison Groups Mean difference

±SD

t-cal P-

value

99% CI of the Mean

difference

Lower Upper

5Min and 10Min GMT 0.1367±0.13112 10.323 0.000 0.10193 0.17154

5Min GMT and DT -0.0082±0.15106 -0.535 0.594 -0.04826 0.03193

10Min GMT and DT 0.12857±0.1075 11.845 0.000 0.10005 0.15709
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Statistical analysis in relation to socio-demographic and other was done but no difference was

observed clinically and statistically except for neonatal in which clinical significance (0.225) was

observed though not statistically significant. Similarly 10min GMT was not statistically

significant in this age group. This is most probably due to few observations. See the Table-5.6.

TABLE-5.6. Statistical values of comparison groups in relation to socio-demographic and other
variables among Under-5yrs of age Children with FI visiting Under-5 OPD in Axum St. Marry
hospital, Tigray, Ethiopia from 22-29/8/ 2014GC.
S.

N Variables

Obser

vatio

n

Mean difference and statistical values of thermometers with different

variables

5 Min and10 Min

GMT

5 Min GMT and

Digital

10 Min GMT and

Digital

MD±SD P-
value

MD±SD P-
value

MD±SD P-value

1 Age

0-28days 4 -0.225±0.126 0.037 -0.125±0.21 0.31 0.1±0.16 0.308

29days- 1yr 30 0.133±0.177 0.000 0.003±0.18 0.92 0.137±.1 0.000

1-3Yrs 34 -0.12±0.12 0.000 0.006±0.14 0.80 0.13±0.11 0.000

3-5Yrs 30 -0.15±0.086 0.000 -0.02±0.13 0.4 0.126±0.1 0.000

3. Time of

Measurement

Morning 67 -0.14±0.1 0.000 -0.013±0.13 0.47 0.12±0.11 0.000

Afternoon 31 -0.135±0.18 0.000 0.003±0.18 0.92 0.14±1 0.000

5. Taking

antipyretic

Yes 8 -0.15±0.09 0.003 0.013±0.11 0.76 0.16±0.12 0.006

No 90 -0.135±0.134 0.000 -0.01±0.15 0.54 0.13±0.1 0.000

6. Axillary

Rt GMT and

Lt DT

49 -0.01±0.14 0.6 0.134±0.1 0.000

Lt GMT and

Rt DT

49 -0.006±0.16 0.7 0.122±1 0.000
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Correlation analysis:

In all the comparisons groups they have strong positive correlation. The Pearson correlation(r) of

5 Min and 10 min GMT was 0.99 which implies both as the result of 5GMT increases the result

of 10 GMT also increase. Both have direct positive relation. For further see the table below.

TABLE-5.7. Correlation ® among Comparison Groups (5Min with10Min GMT, 5Min GMT

with DT and 10Min GMT with DT) among Under-5yrs of age Children with FI visiting Under-5

OPD in Axum St. Marry hospital, Tigray, Ethiopia in 2014GC.

Thermometers 5min GMT 10min GMT DT

5min GMT 1

10min GMT 0.99 1

DT 0.98 0.99 1

The graphic representation of the correlation was shown in the figure below.

(a) (b)
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(c)
Fig.5.2 (a) correlation of 5min GMT with 10min GMT, (b) Correlation of 10min GMT and DT,

(c) Correlation of 5min GMT with DT

Band-Altman analysis

In order to determine the concordance between the glass- mercury thermometer and the digital

thermometer, the Bland Altman method of analysis was used.

Fig.5.3. (a) depicts the Bland Altman plot of the 5min mercury temperature readings and the

digital temperature readings. On the X- axis the mean of the mercury and the digital temperature

are plotted and on Y - axis the difference between the temperature readings of 5min mercury and

digital thermometer are plotted. In this plot a line of mean bias and the lines of 99% limits of

agreements are present. Bias is the average of difference between the temperature by mercury

thermometer and the digital thermometer. All of the readings were falling within the lines of

limits of agreement i.e upper limit of 0.3816 and lower limit of -0.3979 and Only 1 readings

were falling outside the lines of limit which is outlier since its mean difference is extreme. The

limit of agreement is -0.00816. The negative sign shows digital was higher in mean than 5min

mercury since digital is subtracted from 5min mercury. There is no difference is sensitivity

among 5min GMT and DT as limit of agreement is nearest direct line (0.0).

Fig.5.3 (b) depicts the Bland Altman plot of the 10min mercury temperature readings and 5min

mercury temperature readings. It shows all of the readings were falling within the lines of limits

of agreement i.e upper limit of 0.475 and lower limit of -0.2016 and Only 1 readings were falling

outside the lines of limit which is outlier observed in the above. The limit of agreement is 0.1367.
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The positive sign and becoming all the mean difference above direct line (0.0) except the12

mean difference which are in the direct line (0.0) indicates 10min is sensitive than 5min GMT. A

value of zero implies perfect concordance.

Similarly Fig.5.3 (c) All of the readings of 10min GMT and DT were falling within the lines of

limits of agreement i.e upper limit of 0.4 and lower limit of -0.1487. For further see the figure

below.

The horizontal line in the middle indicates the mean difference of two measurements, and two

additional lines indicate 2.58 SD above and below the mean.

(a) (b)

(c)
Fig.5.3 (a) Bland-Altman plot of 5min GMT and DT, (b) Bland-Altman plot of 5min GMT and

10min GMT and (c) Bland-Altman plot of 10min GMT and DT
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5min GMT was agree with 10min GMT and DT 93 and 87 of 98 measurements respectively in

grading fever. Similarly 10min GMT and DT was agreed 88 of 98 measurements. For detail see

Table 5.8. (a), (b) and (c)

TABLE-5.8 (a)The Agreement of 10Min GMT with DT, (b) Agreement of 10Min GMT with 5min

GMT, (c) Agreement of 5Min GMT with DT in Specific Range of Temperature among Under-5yrs

of age Children with FI visiting Under-5 OPD in Axum St. Marry hospital, Tigray, Ethiopia in

2014GC.

10Min GMT

5Min GMT

Temperature Results

in oC

<36.5 36.5 -

37.5

≥37.5
T
em

pe
ra
tu
re

R
es

ul
ts

in
o c

<36.5 8 2 0

36.5-37.5 0 42 3

>=37.5 0 0 43

(a) (b)

Digital

5Min GMT

Temperature Results

in oC

<36.5 36.5 -

37.5

≥37.5

T
em

pe
ra
tu
re

R
es

ul
ts

in
o c

<36.5 10 0 0

36.5-37.5 3 42 0

≥37.5 0 2 41

(c)

Clinical implications: the numerical value represents number of recording in each category. The

shaded area represents agreement for that specific temperature range.

Digital

10Min GMT

Temperature Results

in oC

<36.5 36.5 -

37.5

≥37.5

T
em

pe
ra
tu
re

R
es

ul
ts

in
o c

<36.5 8 0

36.5-37.5 5 39 0

≥37.5 0 5 41
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CHAPTER-SIX

DISSCUSION AND CONCLUSION

6.1 DISSCUSION

Due concerns about the breakages and environmental hazards newer thermometers have evolved

with the hope of replacing the glass mercury thermometer. The variability of GMT placement

time and importance of speed of application and ease of use is important in busy clinical area,

but accuracy must be primary concern.

The present study was conducted to find the concordance of the digital thermometer with the

glass mercury thermometer with hypothesis: there is difference in temperature result among

5min GMT, 10min GMT and DT.

In this study the dwelling time of GMT (5min and 10min) was statistically significant (p<0.00)

which is comparable with the studies conducted in Turkey (P<0.05, 27), Korea (P<0.05, 44),

China (P<0.001, 45), and Canada (19). Similarly a systematic review conducted by Craig, 2000

[1a] (43) demonstrates the longer placement time for axillary thermometers the increase accuracy

of the temperature measurement (47), but studies from china and India shows not statistical

significant (P>0.05)40-41. This may be due to narrow dwelling time (5min with 8min), (6min

with 10 min), study subjects were non-febrile (normal) in which the sensitivity of GMT may

differ and body temperature may have variation within 10min difference as 10min GMT was

taken after 6min with calibration unlike this study.

The study also shows 10min GMT is sensitive than 5min GMT since no mean difference value is

below 0.0 in Bland –Altman plot fig.(b) But clinically 5min and 10 min GMT shows no

significance difference since mean difference was 0.1367±0.13112 which is less than 0.2oc.

Similarly 5min GMT and 10min GMT shows strong positive correlation(r=0.99).
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The analysis of limits of agreement by Bland-Altman method indicates the 99% CI of the mean

difference was 0.10193 and 0.17154 with mean difference of 0.1367. All of the readings were

falling within the lines of limits of agreement i.e upper limit of 0.475 and lower limit of -0.2016

except the out liar. 99% CI the mean difference was among 0.1 and above 0.172oc which is not

clinically significant difference. Mean difference of 5min and 10 min GMT of neonates’ shows

clinical significant but this is probably due to few observations. Both GMT 93 of 98 observed

records were agreed in specific range of temperature.

When analyzed statistically and clinically 5min GMT with DT no significance difference was

observed as p>0.01 and mean difference <0.2oc respectively. This result was parallel with study

conducted in USA regardless of greater fluctuation.(32)Moreover, study in Denmark by Jensen

etal and Shanks etal found no significant difference between GMT and DT. (51, 52)

Furthermore the clinical finding or mean difference (0.008) was not statistically significant

which is similar with studies conducted in Turkey and surgical and medical ward of Nehru

hospital, Chandigarh which found mean difference of 0.02oc and 0.05oF respectively which are

not clinically significant.(16, 29)

The correlation analysis result also shows strong positive correlation(r=0.98) which is analogous

with study conducted in Turkey (r=0.94) (29) and other studies from USA also shows from

0.748-1.0.( 28) Bland-Altman plot of 5min GMT and DT this study demonstrates all of the

readings were falling within the lines of limits of agreement i.e upper limit of 0.3816 and lower

limit of -0.3979. The 99% CI of the mean difference fall among 0.04826 0.03193 which is not

clinically significant. The limit of agreement was 0.008 which is nearest to perfect agreement

(0.0). This finding was similar with study conducted in Malaysia found best concordance (limits

of agreement) of 0.48–0.59°C. (13) Other study from surgical and medical ward of Nehru

hospital, Chandigarh also show best concordance (limits of agreement) 0.05oF. (16)
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But one study found GMT and DT was clinically and statistically significant with mean

difference of 0.278 and P<0.05. This difference may be due to the route difference since the

study was conducted in oral route which is highly influenced the GMT by ingestion of food prior

to 30min. (59)

The analysis of 10min GMT and DT of this study shows statistical significance (p<0.000). But

the mean difference (0.12857) was not clinical significant or less than 0.2oc. 99% of the mean

difference was among 0.10005 and 0.15709. The correlation also shows strong positive

correlation (r=0.99) and all the mean difference was also fall in the limit of agreement.

6.2 Strength and Limitation of the study

6.2.1 Strength

Recording the temperature of GMT and DT at the same time and recording 10min GMT without

calibration of 5min GMT was some strength of the study.

Randomization of right and left axillary with consecutive study subject for GMT and DT was

strength of the study.

Prior to data collection the instruments used were tested their reliability and validity.

Use of multi-dimensional analysis (paired t-test, correlation, Bland-Altman, clinical significance)

makes the result more conclusive.

6.2.2. Limitation

The concordance of the instruments were limited for febrile illness so the generality could not

include in detecting hypothermia as the study subjects was selected based on their diagnosis.

The study did not use a core temperature as gold standard for comparison.

The clinical significant observed in neonatal was may be related to few observations and the cut

point of clinical significant (0.2oc) was not representative (scientific).
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6.2 Conclusion and recommendation

6.2.1 Conclusion

The mean difference between 5min GMT and DT was not significant statistically and clinically.

Their variation in temperature is not likely to change any clinical decision. Similarly even a

statistical significant (p<0.000) difference was observed in 5min and 10min GMT, and 10min

GMT and DT their mean differences were not clinically significant(<0.2oc) or do not differ

enough to cause problems in clinical interpretation then the device could be used interchangeably.

Their correlations were also strong positive correlation(r>0.75) and all the mean differences

among them were fall in the limit of agreement in Bland-Altman plot. As luck of consistent mean

difference (homogeneous variation) between GMT and DT was shown and their difference was

clinically not significant no compensation for the difference is needed.

Generally the strong correlation, good agreement, clinical insignificant, some important

disadvantages of GMT such as danger of breakage, potential harm and toxic vapor effects;

difficulties in reading the values on the device; and possible role in spread of hospital acquired

infections, long dwelling time and some important advantage of DT such as rapid result delivery,

improved patient comfort, being an easy and noninvasive procedure makes DT good alternative

to the traditional glass mercury thermometer.
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6.2.2 Recommendation

Health professionals should use DT for measuring body temperature in under-5 febrile illness

except for neonate.

Further researchers study the instruments in neonatal as clinical significance is different from the

present study and the age groups were few and the sensitivity may different from other since

their skin integrity is different. Similarly their concordance in detecting hypothermia should be

investigated since the sensitivity may differ.

Moreover researchers should repeat the study by using core temperature as gold standard for

comparison.
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ANEXESS
Annex I: Protocols for Use of Each Thermometer

Zeal National Health Service MGT

1. Ensure the mercury is in the bulb of the thermometer

2. Place the thermometer tip midpoint in the axilla; ensure the child’s arm is held firmly against

that side of the body for the full duration of the procedure.

3. Using the stop clock time the procedure, leave the thermometer in place for 5 or 10Min

4. Remove the 5Min thermometer and record the temperature

5. While the thermometer is in site, perform the other recording.

Becto-Dickinson DT

1. Activate the unite by pressing the on button

2. Place the thermometer tip midpoint in the axilla; ensure the child’s arm is held firmly against

that side of the body for the full duration of the procedure.

3. When the display stops flashing the buzzer beep indicating that the peak temperature has been

reached

4. Remove the thermometer and record the temperature.
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Annex II: Information Sheet English Version
Addis Ababa University, College of Health Sciences, School of Allied Health Sciences,

Department of Nursing and Midwifery

This questionnaire is prepared to Compare Body Temperature among 5Min Mercury, 10Minite

Mercury and Digital Thermometers among Under-5 Children with Febrile Illness using Axillary

Site.

Hello, my name is____________________ I am here today to measure your Child Body

Temperature using Mercury and Digital Thermometers. The study is being conducted by Hadgu

Gerensea from Addis Ababa University, College of Health Sciences, School of Allied Health

Sciences, Department of Nursing and Midwifery, Post Graduate Program Student in Pediatrics

and Child Health Nursing. The objective of this study is to Compare Body Temperature among

5Min Mercury, 10Minite Mercury and Digital Thermometers among Under-5 Children with

Febrile Illness using Axillary Site.

I request you to participate yours child in this study. Your cooperation and willingness is greatly

helpful in Comparing body temperature among 5Min mercury, 10Minite mercury and digital

thermometers. The study was conducted through interview and measuring body temperature for

about 15 Min. Your Child’s name was not be written in this form and was never be used in

connection with any information you tell us.

There is no possible risk associated with participating in this study except the time spent

for responding to the questionnaire and risk of irritation. All information given by you was kept

strictly confidential, your participation is voluntary and you are not obligated to participate you

do not want to participate. If you feel discomfort with the interview and body temperature

measurement, it is your right to discontinue at any time you want. If you have questions

regarding this study or would like to be informed of the results after its completion, please feel

free to contact the principal investigator.

Address of the Principal Investigator

Name: Hadgu Gerensea Gebre Cell –Phone: +251-914 -38- 8918

E–Mail: hadguellen1@gmail.com

Are you willing to participate in this study?

1. Yes ------------------------------------ Continue to the next page

2. No ------------------------------------ Skip to the next participants
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Annex III: Questionnaires English Version

Addis Ababa University, College of Health Sciences, School of Allied Health Sciences,

Department of Nursing and Midwifery

Instruction:

This questionnaire is developed to compare body temperature among 5Min mercury, 10Min

mercury and digital thermometers among Under-5 Children with febrile illness using axillary site.

It has 2 parts. Part-one: Socio-Demographic Characteristics of Child and part-two: Results of

Body Temperature. Tick (P) specific answer for those questions that have box in front and fill

the space provided for each questions.

1. Name of Health Institution: Axum St. Marry hospital

2. Date: ------/---------/----------

3. Name of service delivery: Under- 5 children OPD

4. Time: Morning Afternoon:

5. Daily Environmental temperature: __________________

Part-One

1. Socio-demographic Characteristics

1. Code Number: _________________

2. Age in: Year Month Week

3. Sex: Male Female

4. Address: ______________________

5. Religion: Orthodox Muslim Protestant Other

5. Diagnosis: ____________________

5. Source of History: Mother Father Sister/Brother

Servant other

6. Taking Antipyretic Medication: Yes No

7. Taking Bath with in 30Min: Yes No
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Part-Two

2. Results of Body Temperatures

Time of Taking Body Temperature Measurement: _____Hr_________Min

1. Right Axillary Glass Mercury:

5Min _________________oC, 10Min ______________ oC and Left Digital: _________ oC

Or

2. Left Axillary Glass Mercury:

5Min __________________ oC, 10Min ______________oC and Right Digital: ____________ oC
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Annex IV: Information Sheet Tigrigna Version

አዲስ አበባ ዩኒቨርሲቲ
ኮሌጅ ጥዕና ሳይንስ፤ ክፍሊ ትምህርቲ ነርሲንግን ሚድዋይፈርን

እዚ ኣብ ክልል ትግራይ ከተማ ኣኽሱም ቅዱስት ማርያም ሆስፒታል ኣብ ትሕቲ 5 ዓመት ህፃናት ሙቐት

ንምልካዕ ዝጠቕሙ መሳርሒ ንምውድዳር ንዝካየድ መ ፅናዕቲ ዝተዳለወ መ ሕተቲ ቕጥዒ እዩ፡፡

አነ ሽመይ------------------------------ይበሃል፡፡ ሎሚ እዚ ኣብዚ ዝመፃኹሉ ምክንያት ኣብ ህፃናት ሙቐት ንምልካዕ

ዝጠቕሙ መሳርሕታት ንምውድዳር ንዝግበር መፅናዕቲ ሐበሬታ ንምእካብ እዩ፡፡ እቲ ፅንዓት ዝካየድ ብሓድጉ ገረንሰአ

እንትኸውን ኣብ አዲስ አበባ ዩኒቨርሲቲ ክፍሊ ትምህርቲ ነርሲንግ ናይ ካልአይ ዲግሪ ተምሃራይ ብናይ ህፃናት ሕክምና

ነርሲነግ እዩ፡፡ ዓላማ ናይዚ መፅናዕቲ ኣብ ትሕቲ 5 ዓመት ህፃናት ሙቐት ንምልካዕ ዝጠቕሙ መሳርሕታት ንምውድዳር

እዩ፡፡ ኣብዚ መፅናዕቲ ባዕልኽን/ኩም ኮነ ዉላድክን/ኩም ንክትሳተፋን ትክክለኛ ሓበሬታ ክትህባን/ቡን ብትሕትና ይሓትት፡፡
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