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Translating and Evaluating Psychometrics Property of Hand 
Hygiene Questionnaire-Persian Version

Background: Since hand hygiene is a key strategy for infection control, considering appropriate 
instrument for evaluating health care providers’ hand hygiene is essential. In this study, translation 
process and evaluating reliability and validity of hand hygiene questionnaire (HHQ) is described. 

Methods: HHQ was translated into Persian with combined method. In this cross-sectional study, 
the questionnaire was given to 60 nursing students in sixth semester. The internal consistency, 
test-re-test reliability, convergent construct validity of the questionnaire were measured. The data 
were analyzed by SPSS software, 16th version.   

Results: The cronbach’s alpha of HHQ was 0.80. Intra class correlation coefficient ranged from 
0.70-0.85 and standard error of measurement was low. There were no significant statistical 
differences between test and retest. Also convergent construct validity of HHQ was optimal. 

Conclusion: The results indicated that validity and reliability of HHQ-Persian version were 
appropriate and satisfactory. It can be used for nursing students; however, for other health care 
providers further evaluation is essential.
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1. Background

and hygiene before and after contact 
with patients is a key strategy for infec-
tion control (Pratt et al. 2007). Hands of 
health care providers can potentially be 
infected with pathogens and then can be 

transmitted to patients, so hand hygiene can reduce in-
fection transmission (Van de Mortel et al. 2010). Nurs-
ing students are the future workforce in the healthcare 
system and training before employment can be one of 
the important factors in hand hygiene compliance (Bar-
rett et al. 2008). Lymer et al. (2004) also stated that nurs-
ing students are in an ideal position to promote hand 
hygiene, because through sharing proper knowledge and 
practice of hand hygiene with health care providers they 
can be an important element in the compliance of hand 
hygiene. The responsibilities of universities are to pro-

vide infection control training (including hand hygiene) 
for students in order to maintain safety of patients and 
students. For this purpose, it is necessary to evaluate 
students’ practice so as to evaluate the effectiveness of 
training programs and to develop effective interventions 
to improve infection control and hand hygiene practices 
(McCarthy et al. 2000). 

In Iran most studies were generally focused on hospi-
tal infection control and limited studies have specifically 
examined hand hygiene. Some of studies regarding the 
hospital infection control had been conducted on medi-
cal students (Askarian et al. 2004), as well as nursing 
and midwifery students (Askarian et al. 2007). One of 
the problems in the assessment of hand hygiene in dif-
ferent groups of health care providers is providing ap-
propriate instrument for evaluating this concept. In the 
study which aimed at determining the students’ compe-
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tence in hand hygiene, Cole (2009) used questionnaire 
and interview; however, the developing process and 
characteristics of the questionnaire was unknown. Singh 
et al, (2011) developed a questionnaire with 15 close-
ended items with using the panel of experts. But they 
did not describe developing process and psychometric 
evaluation of the questionnaire.

Among the studies have been conducted in Iran, there 
are some limitations regarding the research instrument 
and evaluating the actual performance of the individuals. 
For instance, in the studies of assessing isolation precau-
tions (Askarian et al. 2004), and describing nurses and 
nursing students’ knowledge about infection control (Jo-
ekar et al. 2007), the method of evaluating psychometric 
properties of the instruments was not clear. 

Hand hygiene questionnaire (HHQ) was developed by 
Van de Mortel (2009) and was translated in to Greek, 
Italian and Swedish. Its focus is on assessing knowl-
edge, importance, belief and practice of students regard-
ing hand hygiene.

In the current paper, translating and cross-cultural ad-
aptation of HHQ into Persian is initially reported. Then, 
evaluating psychometric properties of the questionnaire 
was discussed.

2. Materials & Methods 

Instrumentation

In the current study, HHQ was applied upon obtain-
ing written permission from developer (Van de Mortel 
2009). The questionnaire contains 12 multiple choice 
questions to assess knowledge of hand hygiene. The cor-
rect answer is given score 1 and a total score is obtained 
by summing the results. Students highlighted knowl-
edge about hand hygiene by selecting the appropriate 
option. In order to assess beliefs about hand hygiene, 
the 19 items was used. The students were asked to show 
their opinion about each item on a 6-part Likert scale 
from zero (never) to 5 (always). The scores of some 
items (5, 7, 9, 15, 16, 17, 18, and 19) were reversed. 
The mean total score was calculated to determine the 
belief about hand hygiene. The three items were used 
to assess beliefs about the importance of hand hygiene. 
Students indicated their answer for each item on a 6- 
point Likert scale from zero (never) to 5 (always). The 
mean total score was considered as beliefs about hand 
hygiene importance. For evaluating the practice of hand 
hygiene, the 14 items on a 5 point Likert scale was used 
and higher score indicated the maximum performance. 

The students were asked to specify their practice on each 
item on the scale. The mean total score was considered 
as performance of students regarding hand hygiene.

Translation Procedure

The HHQ was translated from English into Persian. The 
combined method (Jones et al. 2001) was used to trans-
late it. In this method, at first the original version of the 
questionnaire was translated from English into Persian by 
two translators, then the Persian version was back-trans-
lated into English by two other translators. For ensuring 
that both have the same meaning and are equivalent to 
the original version, the back-translated version was sent 
to the developer. Then, in a meeting with translators and 
researchers, Persian and back-translated versions of the 
questionnaire were compared with original version.  

They reached consensus about the meaning of words 
and concepts and the Persian version of HHQ was pre-
pared. The HHQ-Persian version was given to six fac-
ulty members for receiving their corrective feedback. 
The questions 11 and 12 were related to knowledge 
evaluation about hospital infection rates and its costs 
in developed countries, therefore, they were deleted for 
adapting the questionnaire according to Iran context. 
Due to the lack of accurate statistics regarding this issue 
in Iran, there was not possible to add other questions. 
Also a question was added to assess information about 
the use of gloves. Based on the received comments, the 
questions for assessing knowledge about hand hygiene 
were modified and all questions were expressed as a 
fourth choice. According to corrective feedback, most 
questions were also negatively expressed; most of these 
questions were modified and expressed positively. The 
choices of questions were modified according to chang-
es in the question stems. Thus, the questionnaire was 
ready and its validity and reliability could be checked.

Psychometric properties

In this study, the content and face validity of the ques-
tionnaire was examined. To determine the content valid-
ity of the questionnaire, 10 faculty members of nursing 
reviewed it. To evaluate the face validity of HHQ-Per-
sian version, 20 undergraduate nursing students in 6th 
semester were selected by convenience sampling and 
were asked to complete it. They were interviewed in a 
researcher’s room for 10-15 minutes. They were asked 
about their thoughts and feelings on the possible prob-
lems in the questionnaire. They did not mention any 
problem in completing it. The discrimination and dif-
ficulty indexes were calculated. To distinguish between 
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people with different levels of knowledge, the associa-
tion of each item with the total score was calculated and 
the coefficient less than 0.2 was considered as discrimi-
nation index (Seif 2006). The difficulty index of each 
question was calculated by dividing number of correct 
responses to the total responses. The difficulty index 
more than 0.75 was considered as low (Seif 2006).

The results show that question 10 (wearing glove be-
fore entering and after leaving the patient’s room with 
isolation precaution is necessary) had low discrimination 
and difficulty indexes. Thus, its stem and choices were 
altered in order to increase both indexes for question 10. 
The final format of HHQ-Persian version was prepared.

In this cross-sectional study, the validity and reliabil-
ity of the questionnaire was evaluated. Through conve-
nience sampling, 60 undergraduate nursing students in 
6th semester were selected. Ethical issues such as ob-
taining verbal informed consent and ensuring the confi-
dentiality of information were considered. Students were 
asked to complete it. The response time was about 15-20 
minutes.

In order to check the reliability and internal consistency, 
the test - retest method was used. For test-retest, the ques-
tionnaire was given to students to be completed again 
after 7-10 days and the data were statistically analyzed. 

Convergent validity was also assessed by examining the 
correlation between subscales of HHQ-Persian version.

Statistical Analysis

Data were analyzed by SPSS version 16. A significant 
level of 0.05 was considered. Descriptive statistics were 
used to describe variables. For assessing internal con-
sistency, Cronbach’s alpha was calculated for different 
parts and the whole questionnaire. Coefficient equal or 
greater than 0.7 indicates that the questionnaire has good 
reliability. The reliability of the scale by excluding each 
item and item-total scale correlations were performed. 
The intraclass correlation coefficient (ICC) and standard 
error of measurement (SEM) were calculated. The ICC 
greater than 0.6 was considered as good reliability of the 
questionnaire. Also less SEM is considered as greater re-
liability (Bruton et al. 2000; Streiner 2008). For compar-
ing test-retest values, paired t-test was used. To examine 
the convergent validity, Pearson correlation coefficient 
was used. For questions about hand hygiene knowledge, 
discrimination and difficulty indexes were calculated.

3. Results

In this study, the discrimination and difficulty indexes 
of knowledge subscale and psychometric properties of 
HHQ-Persian version were determined. The mean age of 

Table 1. Frequency of correct response and discrimination and difficulty indexes of hand hygiene knowledge subscale. 

Difficulty indexDiscrimination indexFrequency (%) Correct responses (appendix1)

0.350.3021 (35.00) Before beginning the surgical hand scrub, rings,
watches and bracelets should be taken off.

0.190.2211 (18.30)After paper works

0.730.6744 (73.00)Before controlling ECG

0.730.4744 (73.00) Hand hygiene should be performed when entering or
exiting the isolation room.

0.700.6742 (70.00) In health centers, hot water for hand washing should not
be used because it increases the risk of skin irritation.

0.280.2817 (28.30)Before contacting the patient’s tools

0.730.4444 (73.00) The alcoholic cleansers reduce bacteria on hands more
effectively.

0.730.4444 (73.00)Hands should be rubbed for 60 seconds.

0.480.2529 (48.30)Disposable paper towels

0.710.4043 (71.66)
 During patient care if moving from a contaminated

 area to a clean area of the patient’s body, gloves
should be replaced.

0.410.2725 (41.70)Before wearing and after removing gloves, hand wash-
ing should be done.

Client-Centered Nursing Care
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participants was 21.98±1.72 and 36 participants (60%) 
were male.

Discrimination and difficulty indexes of hand hygiene 
knowledge subscale are presented in Table 1. According 
to the results, discrimination and difficulty indexes of all 
the questions are over 0.2 and less than 0.75, respective-
ly. These results represented a reasonable and acceptable 
discrimination and also indicated difficulty indexes for 
knowledge subscale.

Cronbach’s alpha for subscales (importance, belief and 
practice of hand hygiene) and the entire questionnaire 
are reported in Table 2 where alpha greater than 0.70 and 
the good internal consistency are indicated. Cronbach’s 
alpha changes resulting from the exclusion of each item 
indicate reliability of subscales. The standard error of 
measurement of each subscale and total questionnaire 
were low. The intraclass correlation coefficient of sub-
scales (importance, belief and practice of hand hygiene) 
was 0.70-0.85 with narrow confidence interval.

In all subscales (hand hygiene knowledge, practice, 
importance and belief), the correlation of each item with 
the total score was moderate to high. In the hand hygiene 

importance subscale, the correlation coefficients were 
between 0.52 to 0.73. In the hand hygiene belief and 
practice subscales, the range of correlation coefficients 
were 0.41-0.70 and 0.45-0.62, respectively, which indi-
cated high correlation between items and good reliability 
of questionnaire. 

Paired t-test results showed that there is statistically 
no significant difference between test and retest scores 
of sub-scales (hand hygiene knowledge, practice, im-
portance and belief) (Table 3). Pearson correlation test 
showed that there was a significant relationship between 
test and retest scores of hand hygiene knowledge sub-
scale (r=0.84, P<0.001).

Also, the results indicated that there was a statistically 
significant and direct correlation between the scores of 
hand hygiene importance (r=0.64, P<0.001) and belief 
(r=0.71, P<0.001) subscales at test and retest. 

Furthermore, the results of Pearson correlation showed 
that there was a statistically significant correlation be-
tween the scores of hand hygiene knowledge, practice, 
importance and belief subscales (Table 4). The con-

Table 2. Mean scores (standard error of measurement), Cronbach’s alpha and intraclass correlation coefficient of HHQ-Persian 
version and its subscales.

 Intraclass correlation
 coefficient (confidence

interval 95%)

Alpha by exclud-
ing each item

 Cronbach’s
alpha

 Mean (Standard error of
measurement)Subscales of HHQ

0.78 (0.63-0.87)0.82-0.880.70
0.77

4.00 (0.10)
4.00 (0.11)

Test
RetestImportance

0.70 (0.60-0.81)0.90-0.910.74
0.92

4.11 (0.09)
4.08 (0.08)

Test
RetestBelief

0.85 (0.73-0.91)0.86-0.870.90
0.90

4.46 (0.07)
4.47 (0.06)

 Test
RetestPractice

0.76 (0.65-0.85)0.80
0.91--Test

RetestTotal

Client-Centered Nursing Care

Table 3. Mean (SD) scores of HHQ-subscales and the results of paired t-test (n=60).

Paired t-test (P value)Mean (Standard deviation)Subscales of HHQ

0.01 (1.00)4.00 (0.79)
4.00 (0.85)

Test
RetestImportance

0.32 (0.75)4.11 (0.71)
4.08 (0.68)

Test
RetestBelief

0.28 (0.78)4.46 (0.46)
4.47 (0.52)

 Test
RetestPractice

1.68 (0.10)6.42 (1.51)
6.12 (1.69)

 Test
 Retest Knowledge

Client-Centered Nursing Care
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vergent validity of the HHQ-Persian version is good 
enough.

4. Discussion

This study examined the validity and reliability of 
HHQ-Persian version. According to the results, dis-
crimination indexes of hand hygiene knowledge ques-
tions were more than 0.2 and appropriate. The difficulty 
indexes of hand hygiene knowledge questions were less 
than 0.75 and good enough. 

In this study, the Cronbach’s alpha of subscales and the 
entire questionnaire was more than 0.70, thus internal 
consistency of the questionnaire and its subscales (hand 
hygiene importance, belief and practice) were satisfac-
tory. Van de Mortel (2009) in the study of developing 
and psychometric evaluation of HHQ indicated that the 
Cronbach’s alpha of hand hygiene importance, belief and 
practice subscales were 0.80, 0.74 and 0.77, respectively. 
There was not significant differences between the scores 
of hand hygiene subscales between days, therefore, this 
implies that HHQ-Persian version has good reliability 
over time. Van de Mortel (2009) reported that there were 
no differences between the sets of compared data. 

There was high and direct relationship between the 
scores of hand hygiene knowledge, importance, belief 
and practice subscales at test and retest. This is indica-
tor of a good reliability of the HHQ-Persian version. 
The ICC values were high with narrow confidence 
interval, which implies the reliability of the question-
naire. The SEM of hand hygiene importance, belief and 
practice subscales was low which indicated good reli-
ability of HHQ-Persian version. Van de Mortel (2009) 
also reported that test and retest coefficients for the hand 
hygiene knowledge, importance, belief and practice 
subscales were 0.85, 0.79 and 0.89, respectively. In the 
current study, the results indicated good internal consis-
tency and reliability of HHQ-Persian version. Therefore, 
HHQ-Persian version has the properties of stability and 
internal consistency. According to the results, there was 
a significant association between the scores of subscales 

with each other. This association indicates the construct 
validity of the questionnaire.

According to the findings of the current study, the va-
lidity and reliability of HHQ-Persian version and its sub-
scales, including hand hygiene knowledge, importance, 
belief and practice, were appropriate and satisfactory. It 
can be used in clinical settings and evaluating nursing 
students. Also it can be used in comparative researches 
across culture. However, for other groups of health care 
providers, it needs further research.
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