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The validity and reliability of the Parent Fever Management Scale: a study from

Palestine

Abstract

Background: Parental fever phobia and overuse of antipyretics to control fever is
increasing. Little is known about childhood fever management among Arab parents.
No scales to measure parents’ fever management practices in Palestine are available.

Aims: The aims of this study were to translate and examine the psychometric
properties of the Arabic version of the Parent Fever Management Scale (PFMS).

Methods: A standard “forward-backward” procedure was used to translate PFMS
into Arabic language. It was then validated on a convenience sample of 402 parents
between July and October 2012. Descriptive statistics were used, and instrument
reliability was assessed for internal consistency using Cronbach's alpha coefficient.
Validity was confirmed using convergent and known group validation.

Results: Applying the recommended scoring method, the median (interquartile range)
score of the PFMS was 26 (23-30). Acceptable internal consistency was found
(Cronbach’s alpha = 0.733) and the test-retest reliability value was 0.92 (P <
0.001). The chi-squared (4°) test showed a significant relationship
between PFMS groups and frequent daily administration of antipyretic groups
(*= 52.86; P < 0.001). The PFMS sensitivity and specificity were 77.67% and
57.75%, respectively. The positive and negative predictive values were 67.89%
and 32.11%, respectively.

Conclusions: The findings of this validation study indicate that the Arabic version of
the PFMS is a reliable and valid measure which can be used as a useful tool for health
professionals to identify parents’ fever management practices and thus provide
targeted education to reduce the unnecessary burden of care they place on themselves
when concerned for a febrile child.

Keywords: fever; antipyretics; fever management; children; parents; reliability;
validity



Introduction

Fever is defined as a body temperature above the normal range: an oral temperature
above 37.8 °C, an axillary temperature above 37.2 °C, and a rectal temperature above
38.0 °C are all considered as fever [1]. However, fever may be the presenting feature
of severe illnesses such as urinary tract infections, septicaemia and pneumonia. Fever
can also be a consequence of medications, transfusions and allergies [2]. The care of a
febrile child is one of the most common problems faced by parents and health
professionals, in both hospitals and primary health care settings [3]. Parents also
attempt to reduce fever to prevent febrile convulsions, brain damage and dehydration
and, more recently, to prevent discomfort and improve general well-being [4-6].
Principi et al. [7] stated that parents of febrile children take time off work, seek
medical advice, purchase pharmaceuticals and need more assistance at home.
Furthermore, Walsh et al. [8] documented that childhood fever has a socio-economic,

physical and emotional effect on parents.

Although many reports related to the care of a febrile child among different
populations in the world have been published [1,4-6,8-17], none have been
conducted in Palestine. Despite the fact that childhood fever management is receiving
increasing attention regarding its prominent role in health care, little is known about
Arab parents’ childhood fever management. Additionally, there are no instruments

available in the Arabic language to measure parents’ fever management practices.

Recently, an seven-item self-reported scale, known as the Parent Fever Management
Scale (PFMS), has been developed by Walsh et al. [8] in response to the lack of a tool
to measure parents’ fever management practices, as well as practices based on phobic
beliefs. Fever phobia increases the physical and emotional burden on parents through
continued temperature-taking as well as disturbed and sleepless nights, and could
affect parents’ practices [8, 18]. From an extensive literature review, PFMS appears to

be valid, reliable and easy to apply for the assessment of parents’ fever management
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practices in Australia and Turkey [8, 9]. Adaptation of the PFMS to an Arab setting
will not only allow Arab parents' fever management practices to be recognised, it will
also allow comparisons of parents’ fever management practices between different
populations. The purpose of this paper is todocument some of the psychometric

properties of the PFMS in a sample of Arab parents.

Methods
Study design and setting

A cross-sectional study design was used to address the research goals. The study was
conducted in Nablus city with the surrounding camps and villages, with a population
of 187839 in the city alone, and with a total population including Nablus city with the
three camps and the surrounding villages of 340117. Around 47% of the population
are children aged 0-17 years, while 28.1% are adults aged 18-35 years. The total
number of families is 58750 and the average family size is 5.4 members. 15.9% of
women and 67.4% of men a members of the workforce, with 12.9% of the population

being unemployed [19].
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Study setting

Study participants were recruited from the most populated areas. We collected data
from two destinations: health care centres for children, where parents went
periodically to vaccinate their children and therefore where we focused on dates when
we would be able to recruit the required sample, and from Rafedia Governmental
Hospital, where we focused on paediatric outpatient clinics. The inclusion criteria for
our study were: parents aged 19-48 years, who had at least one child; aged between
six months and six years, who were willing to participate, and who had given verbal

consent to participate in the study.
Sample size

The mean monthly number of parents with children who attend the primary clinic in
Nablus city is 39,400. This number was used as a guide to calculate the sample size
needed for this study. By assuming a response rate of 50%, a confidence interval of
95% and 5% margin of error, the sample size calculator from an automated software
program (http://www.raosoft.com/samplesize.html) was used. The minimum effective
sample size estimated for the survey was 377. In order to minimise erroneous results
and increase the study reliability, the target sample size was increased to 402
participants. Therefore, a convenience sample of 402 respondents was identified

between July 2012 and October 2012.
Ethical approval

This study received approval from the Palestinian Ministry of Health and Institutional
Review Board (IRB) at An-Najah National University. Verbal consent was also

obtained from the parents prior to the commencement of the study.

Data collection form
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Subjects were interviewed by use of a questionnaire, developed on the basis of other
previous similar concepts [4, 8, 9]. A questionnaire was developed to obtain socio-
demographic information, such as the respondent’s age, gender, employment status,
residency, number of children, income, years of education, and teaching and health
care insurance coverage. Additional information included daily frequency of
antipyretic administration [20]. This was combined with the Arabic version of the
PFMS, originally developed by Walsh et al. [8]. This instrument explores parents’
practices when their child is febrile on a five-point Likert scale (1 = Never, 2 =
Rarely, 3 = Sometimes, 4 = Mostly, 5 = Always) with a potential range of 8 to 40.
Higher scores indicate more frequent or higher levels of these practices representing a
higher parental burden when caring for a febrile child.A standard *“forward-
backward” procedure was used to translate the PFMS into the Arabic language

according to international guidelines [21, 22].

Data collection procedure

Data collection was carried out by face-to-face interviews with the parents by
principal investigators who were qualified clinical pharmacists. A total of 402 parents
were eligible and were included in the final analysis. Regular evaluations took place
throughout the abstraction period to identify any problems in data collection,
interpretation of definitions, and application of study criteria. Before commencing
data analysis, an extensive series of checks were performed for data consistency,
proper sequences of data, and an evaluation of missing or incomplete data. The data
collection form was modified by the principal researchers and the modified version

was reviewed by experts to ensure content and construct validity.

Statistical analysis

Data were entered and analysed using the Statistical Package for Social Sciences
(SPSS; SPSS Inc., Chicago, IL, USA) program version 15. Continuous data are

presented as mean * standard deviation (SD), and categorical data are expressed as
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numbers with percentages. The chi-squared (%) test was employed for categorical
variables. Variables were assessed for normality using the Kolmogorov-Smirnov
test. Inter-group differences in PFMS total score were assessed for statistical
significance using either Mann-Whitney or Kruskal-Wallis tests for numerical data,
as appropriate. Variables that were not normally distributed were expressed as median
(interquartile range). Instrument reliability was assessed using the internal consistency
approach; Cronbach’s alpha coefficient was calculated to assess the degree of internal
consistency and homogeneity between the items and Spearman’s rank correlation was
used to assess test—retest reliability. Item reliability was determined by test-retest
(around three weeks) with ten parents. The criterion for accepting Cronbach’s alpha
was defined as a score above 0.6 [23]. Principal component analysis with varimax
rotation was used to determine construct validity. The Kaiser—Meyer—Olkin (KMO)
test was used to measure sample adequacy and Bartlett’s test of sphericity (BS) was
used to examine the correlation matrix. Known group validity was assessed through
the association of PFMSscores with daily frequency of antipyretic
administration using the Kruskal-Wallis test. Known group validity was also assessed
by using the Spearman rank-order correlation coefficient, assuming that there
was positive correlation between PFMS scores and dailyfrequency of antipyretic
administration. The significance level was set at p<0.05. Dailyfrequency of
antipyretic administration was considered to be the gold standard, and specificity,
sensitivity and positive/negative predictive values were calculated for the reported
PFMS scores to predict standard equations for good practice (accessed January 11,

2013, athttp://www.vassarstats.net/clinl.htm).

Results

Demographic data
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A total of 402 completed questionnaires were evaluated. Table 1 shows the
distribution of the socio-demographic characteristics of the parents who participated
in the study. The parents had 1.3 + 0.56 children aged under five years and 2.3 £ 2.0
children age over five years. Most of the participants were fathers (60%), had a
village residency (86%), andwere educated to university level or higher(56.2%). Most

of parents interviewed had family income equal to or less than 1000 Jordanian Dinars.
Parent Fever Management Scale

Fever management practices were reported by 402 parents as shown in Table 2.
Parents always woke them up during the night for medications to reduce fever
(46.5%), checked on them during the night (43.3%), liked to know what their
temperature was (41.0%), slept in the same room as them (40.5%), and measured their
temperature (36.3%). Other frequent responses included taking febrile children to a
doctor (35.6%) and antipyretic use to reduce fever (24.4%). Scale scores ranged from
14 to 35 with a mean score of 26.5 £+ 4.8. Higher scores indicate more frequent or
higher levels of these practices representing a higher parental burden when concerned
for a febrile child. PFMS scores are presented in Table 2. There were no significant
differences reported when socio-demographic factors were taken into consideration

(Table 1)
Reliability analysis

A test of internal consistency resulted in a Cronbach’s alpha value of 0.733 for the
seven items in the PFMS, which is within the recommended range [24]. The total-
item correlation coefficient ranged from 0.22-0.63 (Table 3). Item 4 (antipyretic use
to reduce fever) had the lowest total-item correlation while item 7 (waking febrile
children to administer antipyretics during the night) had the highest. Total-item
correlation coefficients were statistically significant (P < 0.001). The test-retest
reliability of the seven-item PFMSindicates excellent reliability and stability of the

instrument with a Spearman’s rank correlation coefficient of 0.92 (P < 0.001).Item 4
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(antipyretic use to reduce fever) had the lowest mean score (2.81 = 1.3) and item 1

(checked on febrile child during the night) had the highest (4.06 = 1.0).
Validity analyses

To ensure content validity of the Arabic version, the final Arabic language version of
the instrument was examined by three experts in the field of clinical pharmacy and an
academic expert in fundamental research. In accordance with their suggestions, minor
changes were made to the original scale items (Table 2). The scale was then piloted
using 10 parents (who were not included in the final analysis), and they found the

instrument easy to understand.

Convergent validity was established through confirmatory factor analysis. Data were
considered appropriate for factor analysis through a KMO measure of sampling
adequacy value of 0.705 and a statistically significant result from Bartlett’s test of
sphericity (y* = 732.861; df = 21; P < 0.001). Pearson’s correlation coefficient matrix
for the seven PFMS items is shown in Table 4. All items have significant positive
correlation coefficients. PFMS items in the unrotated principal component analysis
ranged in value from 0.35 (item 4: used antipyretics to reduce fever) to 0.76 (item 7:
waking febrile children for an antipyretic during the night). ltem communalities
ranged in value from 0.41 (item 6: took febrile children to a doctor) to 0.73 (item 2:
liked to know what their temperature was). All items showed positive, nontrivial
loadings on the first unrotated principal component. Thus, all factors in the

measurement model had adequate reliability and convergent validity.

For the known group validity, the Kruskal-Wallis test was used to compare
the PFMSscores with daily frequency of antipyretic administration. The median
(interquartile range) PFMS score was 23 (20-26) for parents who administered
antipyretics once daily and 29 (28-32) for parents who administered antipyretics six
times daily. Overall, an increasing trend in the daily frequency of antipyretic

administration (P < 0.001) was observed as the PFMS scores increased. The



Spearman rank-order correlation coefficient between daily frequency of antipyretic
administration and total PFMS score was 0.415 (P < 0.001), indicating a medium
positive association between PFMS score and dailyfrequency of antipyretic

administration.

To ensure construct validity and to determine how well the PFMS performed in
identifying parents with more frequent daily administration of antipyretics and in
providing information in clinical practice, sensitivity and specificity were evaluated.
For the sensitivity and specificity analysis, parents were divided into two groups: a
high practice group with a PFMS total score > median, and a low practice group with
a PFMS total score < median. Parents were also divided into two groups according to
daily frequency of antipyretic administration: a more frequent group withdaily
frequency of antipyretic administration > median, and a less frequent group with daily
frequency of antipyretic administration < median. As shown in Table 5,
the PFMSsensitivity and specificity were 77.67% and 57.75%, respectively. The
positive and negative predictive values were 67.89% and 32.11%, respectively. The
chi-squared (°) test showed a significant relationship betweenPFMS groups and

frequent daily administration of antipyretic groups (y*= 52.86; P < 0.001).

Discussion

The main objective of this study was to report the reliability and validity of the Arabic
version of the PFMSin a sample of Arab parents. This study is the first to
systematically translate and validate the seven-item PFMS into the Arabic language.
Only one study has previously evaluated the PFMS forchildhood fever management
among parents in Turkey [9]. The original seven-item PFMS was tested by Walsh et
al. [8] among parents in Australia, and it was found that the scale was reliable with
good validity. Our sample of parents was larger than the sample used in the Turkish

study and close to the parental sample size of the Australian study. This might explain
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the differences between studies in terms of the Cronbach's alpha values as the internal
consistency is actually a correlation coefficient and the sample size can affect the
results [25]. A Cronbach’s alpha value of 0.7 or higher is generally considered as
sufficient to demonstrate internal consistency. According to Walsh et al. [8] in the
original developed scale, the PFMS has acceptable internal consistency, with a
reported Cronbach's alpha coefficient of 0.70. In the current study, the Cronbach's
alpha coefficient was 0.733. Total-item correlation coefficients were statistically
significant (P < 0-001). Therefore, we may conclude that the PFMS was acceptable
and appropriate for evaluating the fever management practice of parents in Palestine

and the Arab world.

Confirmatory factor analysis was appropriate for the current study to decide whether
the seven-item PFMS correctly measured the construct of parents’ burden of care
when caring for a febrile child [26, 27]. There are two main issues to consider in
determining whether a particular data set is suitable for factor analysis: sample size,
and the strength of the relationship among the items. Sample adequacy is an important
issue when conducting a factor analysis. The general recommendation is that a larger
sample size is considered to be better. In small samples, the correlation coefficients
among the variables are less reliable, tending to vary from sample to sample. Factors
obtained from small data sets do not generalise as well as those derived from larger
samples [26]. Tabachnick and Fidell [27] suggest that it is comforting to have at least

300 cases for factor analysis".

The second issue to be addressed concerns the strength of the inter-correlations
among the items. Tabachnick and Fidell [27] recommend an inspection of the
correlation matrix for evidence of coefficients greater than 0.3. If few correlations
above this level are found, then factor analysis may not be appropriate. Two statistical
measures are also generated by SPSS to help assess the factorability of the data:
Bartlett’s test of sphericity, and the KMO measure of sampling adequacy [26]. The

BS test value should be significant (P < 0.05) for factor analysis to be considered as
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appropriate. The KMO index ranges from 0 to 1, with 0.6 suggested as the minimum
value for conducting factor analysis [27]. In our study, the KMO measure of sampling
adequacy was found to be 0.705 with a statistically significant BS (y* = 732.861; df =
21, P < 0.001) and therefore the data were suitable for factor analysis. The PFMS was
developed and initially tested for validity and reliability in an Australian population
[8]. In our study, the PFMS mean item score was 26 * 4.8 (possible range seven to
35); each item had a potential range of one to five. In the Australian study, the mean
PFMS item score was 17.20 + 4.44. The correlation coefficients of the items had
positive, moderate to strong correlations between variables, ranging from 0.10 to
0.63. When the correlations between the items and total scores for the scale were
analysed, they were found to be statistically significant (P < 0.001). All items

confirmed a fair to strong correlation with the total score.

The known group comparison analysis indicated that the Arabic version of the PFMS
is a valid instrument for measuring parents’ fever management practices because the
instrument was able to differentiate between parents according to daily frequency of
antipyretic administration. Overall, an increasing trend in the daily frequency of
antipyretic administration (P < 0.001) was observed as the
PFMS score increased. The ~ Spearman  rank-order  correlation  coefficient
between daily frequency of antipyretic administration and total PFMS score was
0.415 (P < 0.001), indicating a medium positive association between PFMS score and

dailyfrequency of antipyretic administration.

This finding is accepted, as those parents with higher PFMS scores report more
frequent antipyretic use for controlling fever in their child and self-management
processes. Enhancement and improvement of parents’ practices may lead to an
improvement in their rate of antipyretic misuse or risk of overdose. A significant
relationship was found betweenPFMS score and frequent daily administration of
antipyretics (*= 52.86; P < 0.001), with sensitivity and specificity of 77.67% and

57.75%, respectively. Our results are consistent with the suggested criteria for
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construct validity of Terwee and colleagues [28], who recommend that when a
specific a hypothesis is formulated, at least 75% of the results should be in accordance

with the assumed hypothesis.

Conclusions and recommendations

The findings of this validation study indicate that the Arabic version of the PFMS is a
reliable and valid measure which can be used as a useful tool for health professionals
to identify parents’ fever management practices and thus provide targeted education
to reduce the unnecessary burden of care they place on themselves when concerned
for a febrile child.As Walsh et al. [8] recommended, further research is needed to
determine whether parents’ knowledge, perceptions and beliefs about fever change
when their child is well or febrile, and to investigate the resulting influences on
changes in fever management and practices over time. Other areas for further study
include the influence of education on the management of febrile convulsions, and

implementation of evidence-based fever management guidelines on parents’ practices.
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Table 1 Socio-demographic characteristics of the study respondents with differences
in Parent Fever Management Scale total scores (N = 402)

_ Frequency (%) Median P value
Variable Item N= 402 (Interquartile
range)
Mal 241 (60.0 26 (23-30
Gender e (60.0) ( ) 0.352°
Female 161 (40.0) 26 (23-30)
Children 0 3(0.7) 26 (25-26)
aged less | 1 304 (75.6) 26 (23-30) 0,635
than five | 2 75 (18.7) 25 (23-30) '
years 3 20 (5.0) 28 (24-32)
0 104 (25.9) 25 (23-31)
Children 1 59 (14.7) 25 (23-28)
aged more | 2 59 (14.7) 27 (24-31) 0.255"
than  five | 3 67 (16.7) 26 (23-30) '
years 4 55 (13.7) 27 (24-31)
>5 58 (14.4) 26 (23-30)
Governmental 163 (40.6) 26 (24-30)
Health insurance
i surance Private insurance 56 (13.9) 25 (23-31) 0.352"
sy Both 13 (3.2) 26 (25-32)
Do not have one 170 (42.3) 26 (23-30)
EIe_mentary school 23 (5.7) 26 (24-30)
(primary)
Father’s Middle school (junior
educational | high school) 42 (104) 25 (23-31) 0.859°
level High school
(secondary school) 112 (27.9) 26 (25-32)
University 225 (56.0) 26 (23-30)
EIe.mentary school 17 (4.2) 28 (23-30)
(primary)
Middle school (junior
Mother’s high school) G 44 (10.9) 25 (23-30)
educational  ["High school 0.892°
level (secondary school) 133 (33.1) 26 (24-30)
University 208 (51.8) 26 (23-30)
Emplovment Both works 108 (26.8) 25 (23-31)
statps y One of them works 278 (69.2) 26 (23-30) 0.750"
! Neither works 16 (4.0) 26 (23-30)
Low (less than 500 89 (22.1) 25 (23-29)
JD)
Income level A £00-1000
of the J[‘)’)erage (500- 225 (56.0) 26 (24-30) 0.050°
- c
family High (1001-3000 JD) 78 (19.4) 27 (23-32)
Very high (more than 10 (2.5) 26 (23-30)




3000 JD)

Residency

City 346 (86.0) 26 (23-31)
Village 40 (10.0) 26 (23-31)
Palestinian refugee 16 (4.0) 24 (19-31)

camps

0.664°

# Statistical significance of differences calculated with the Mann-Whitney U test.
> Statistical significance of differences calculated with the Kruskal-Wallis test.

¢ 1 Jordanian Dinar equals 1.41 US Dollars




Table 2 Parent Fever Management Scale

When my child has a fever 1 | Never Rarely SSometlme Usually | Always
generally: n (%) n (%) n (%) n (%) n (%)
Check on them during the night 1025 |8@2) | 104259 )106 (26.4 (11:,:‘ )
Like to know what their temperature is | 6 (1.5) 19 (4.7) | 102 (25.4) )104 (259 )185 (410
Take their temperature 6 (1.5) 24 (6) 94 (23.4) )132 (328 )146 (363

Use over-the-counter medication to | 86 (21.4 | 82 (20.4 98 (24.4) 94 (23.4) | 42 (10.4)

reduce fever ) )
Sleep in the same room as them 34(8.5) | 35(8.7) | 61(15.2) )109 (271 )163 (40.5
Take them to the doctor 10(25) | 31(7.7) | 95 (23.6) )143 (35.6 )123 (30.6
Wake them up during the night for 187 (46.5

- 25(6.2) | 126 (31.3) | 64 (15.9)

medications to reduce fever )
Scale adapted from Walsh et al. 2008 [8]
Table 3 Reliability test of the seven-item Parent Fever Management Scale
Mean + Corrected Cronbach’s
SD® item— total | alpha if item
correlation | deleted
Items °
Check on them during the night 4.06+1.00 | 0.46 07
Like to know what their temperature is 397+1.06 | 054 0.68
Take their temperature 397+099 | 058 067
Use over-the-counter medication to reduce fever 281+130 | 022 0.76
Sleep in the same room as them 383+1.28 | 037 072
Take them to the doctor 384+103 | 042 071
Wake them up during the night for medications to
reducefever 4.03+1.01 | 063 0.66

# Scale adapted from Walsh et al. 2008 [8]

" PFMS mean: 26.5 + 4.8, range 14 to 35; potential range 7 to 35

¢ Cronbach’s alpha = 0.733 for the total scale with significant intra-class correlation coefficient (p <
0.001).


javascript:parent.onLocalLink('_ENREF_8',window.frameElement)
javascript:parent.onLocalLink('_ENREF_8',window.frameElement)

Table 4 Correlation matrix and principal component analysis for the

Parent Fever Management Scale

seven-item

Unrotated
Item® Ql [Q2 | Q3 | Q4 | Q5 | Q6 | Q7 | Communalities | principal
component
Check on them
during the night 1.00 0.55 0.64
Like to know
what their 0.26 | 1.00 0.73 0.72
temperature is
Take their 0.26 | 0.63 | 1.00 0.66 0.76
temperature
Use over-the-
counter. 0.15 | 0.12 | 0.15 | 1.00 0.43 0.35
medication to
reduce fever
Sleep in the
same room as 0.22 10451031 0.10 | 1.00 0.51 0.55
them
Takethemto | 551 95 | 0.46 | 0.10 | 0.16 | 1.00 0.41 0.62
the doctor
Wake them up
during the night | o oo | 5 37 | 941 | 035 | 0.20 | 0.38 | 1.00 0.71 0.76
for medications
to reduce fever
# Scale adapted from Walsh et al. 2008 [8]

Table 5 The relationship between PFMSscores and daily frequency of antipyretic

administration groups

Variable High practice Low practice P value
> median ° < median ?
n=215 n=187
More frequent
> median ° 167 (77.7) 79 (42.2)
Less frequent 48(22.3) 108(57.8) 0.000°
< median

 Median (interquartile range) PFMS score: 26 (23-30)
® Median (interquartile range) score of daily frequency of antipyretics administration: 3 (2-4)
¢ Statistical significance of differences calculated using the chi-squared test
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