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Abstract 

 

Background: The low compliance to effective hand hygiene has continued to fuel the high prevalence of Hospital 

Acquired Infections (HAI) in Africa. The large number of nursing students has a potentially high impact at reducing 

the HAI public health problem in Zambia. Objective: To determine the demographic/training factors associated with 

nursing student’s hand hygiene knowledge in Solwezi, Zambia thus provide information for action necessary to 

reduce HAI. Methods: A quantitative cross-sectional survey using primary data collected via a WHO validated self-

administered questionnaire distributed to student nurses≥ 18 years at Solwezi College of Nursing. 167/206 (81.1%) 

participants were recruited via stratified random sampling. Descriptive statistics and inferential statistics (Fisher’s 

exact test and multinomial logistic regression) were calculated using SPSS version 25.0.Results: Most (60.5%) 

nursing students had moderate hand hygiene knowledge. Using Fisher’s exact test, hand hygiene knowledge was 

significantly associated with three training factors: year of study (p=0.018), program of study (p=0.003), routine use 

of alcohol-based hand rub (p=0.017), and one perception factor: average percentage of hospitalised patients who 

develop HAI (p=0.015). Regression analysis showed that only program of study was significantly associated with 

hand hygiene knowledge; general nursing students were 24 times more likely to have a moderate knowledge score 

compared to public health nursing students, adjusted odds ratio =24.859, p = 0.029.Conclusion:Public health 

nursing students posed the highest risk of spreading HAI owing to inadequate hand hygiene knowledge; tailor made 

interventions should consider the different program specific attributes as guided by this study. 
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Introduction 

World Health Organisation (WHO) defines Hospital 

Acquired Infections (HAI) as infections that occur 

during the care of a patient in the hospital/healthcare 

facility which was absent or in the incubating period at 

admission [1]. Because most (84.4%, 124/147) 

developing countries (Zambia inclusive) don’t have a 

functional national surveillance system in place, the 

prevalence of HAI is either unknown or underestimated 

because of the intricacies of making such a 

diagnosis[2,3].  
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Nonetheless, HAI is a major public health problem 

with the prevalence ranging from 5.7% - 19.1% and 

upto 37% for those admitted in intensive care units in 

developing countries [1, 4, 3] 

The transmission of HAI is based on the epidemiologic 

triad where a disease agent can potentially cause HAI 

in a susceptible host present in the hospital 

environment [5]. Despite various factors such as 

disease factors, host factors or environmental factors, 

this research focused on the Healthcare Worker (HCW) 

associated factors causing HAI with emphasis on hand 

hygiene. To prevent transmission of HAI, WHO 

recommends effective hand hygiene as the most 

effective measure [6]. However, prerequisite 

knowledge about the moments to perform hand 

hygiene is essential to all HCW’s including nurses to 

reduce the HAI incidence (i.e. primary prevention) (see 

Figure 1). 

http://www.apjhs.com/
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Fig 1: Five moments when to perform hand hygiene to reduce HAI’s[1,7] 

In a resource-limited setting like Zambia, treatment of 

HAI’s (i.e. secondary prevention) is an economic 

burden due to costs related to prolonged hospital stay, 

patients out of pocket, increased chances of drug 

resistance, post-discharge complications, extra 

diagnostic and medical procedures [8]. Nurses can help 

to reduce HAI disease burden because they are the 

largest (47.2%) in number and most widely distributed 

among all HCW’s according to Zambia’s National 

Human Resources for Health Strategic Plan 2011-2015. 

Despite the inequitable distribution of nurses and other 

HCW’s, strengthening measures to improve hand 

hygiene among nursing students would potentially 

have a positive impact on reducing HAI[9].This study 

examined the public health aspect of the problem of 

HAI by focusing on primary prevention using student 

nurses. This was achieved by exploring the 

demographic and training factors associated with 

nursing student’s knowledge of hand hygiene in 

Solwezi, Zambia to ultimately provide information for 

action necessary to reduce HAI. Furthermore, this is 

consistent with primary prevention efforts being 

currently spearheaded by the Zambian Ministry of 

Health in line with the 2016 health reforms [10]. Hence 

the information generated from this research will 

inform policymakers at General Nursing Council of 

Zambia (GNC) and contribute to initiatives aimed at 

improving students hand hygiene techniques during 

clinical placements in hospitals to reduce the HAI 

public health problem. Globally, reduced HAI will 

compliment Sustainability Development Goal number 

3 (SDG 3) to “ensure healthy lives and promote well-

being for all at all ages” [11]. 

 

Materials and methods 

Study design 

A cross-sectional epidemiological survey using a WHO 

validated self-administered questionnaire was 

employed[5].  

Setting 

The study occurred at SCN located in the urban 

suburbs in Solwezi city, of Solwezi district in North 

Western Province of Zambia. The public institution 

was established in 1988 and has been approved by the 

General Nursing Council (GNC) of Zambia to train 

general nurses, and recently in 2018 started training 

public health nurses and midwives for 3 years, students 

graduate with a Diploma [12].  

Sampling 

The sampling frame was a total of 446 nursing student 

attending SCN during the 2017/2018 academic year 

[13]. Using class lists, two stage stratified random 

sampling via both year of study and program of study 

was done in Microsoft Excel 2016. The inclusion 

criteria for participation in the study were: nursing 

students of any gender at SCN pursuing any program 

and were 18 years and above. The exclusion criteria 

were: students below 18 years. After accounting for a 

10% non-response rate, the total sample size needed 

was 206 nursing students[14]. 

Ethics 

Ethical clearance was obtained from Tropical Disease 

Research Center TRC/C4/04/2018 in Zambia and the 

University of Liverpool Research Ethics Committee in 

United Kingdom, while gatekeeper permission was 

granted by SCN. WHO granted permission (number 

268378) to use the validated structured questionnaire 

titled ‘Hand Hygiene Knowledge’ and ‘perception 

survey for healthcare workers’ [15]. Confidentiality 

http://www.apjhs.com/
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and anonymity were also maintained, each participant 

provided written consent before inclusion in the study.  

Recruitment and data collection methods 

Primary data was collected for three weeks. The 

researcher notified management once on the nursing 

school premises before any data collection began. 

Potential participants selected via a stratified random 

list were approached, invited to participate in the study 

and asked to review the participant information sheet 

that the researcher discussed in class. Eligibility check 

was done by confirming that any student nurse was 18 

years and above. Eligible students were then asked to 

pick up a questionnaire at their own time from a 

common centrally located place and were shown where 

to return the completed questionnaire with a signed 

consent form 

Scoring of Hand hygiene knowledge related 

questions 

Based on literature review, a 1 point score and 0 point 

score was allocated for each correct and wrong 

responses respectively available from WHO titled 

‘Data Summary Response framework’. [16,17]. Out of 

20 maximum points, ‘knowledge’ (also dependent 

variable) was deemed ‘good’ if >75% of responses 

were correct, ‘moderate’ 50 – 74% and ‘poor’ if <50%.  

Scoring of Hand hygiene perception related 

questions 

The perception questions were not gauged as correct or 

wrong in the ‘Data Summary Response framework’ 

because they simply communicated how nursing 

students interpreted the hand hygiene topic. 

Data analysis 

Descriptive statistics 

Categorical variables were reported with frequency and 

percentage. For normally distributed data (i.e., Shapiro 

Wilk Test,p ≥ 0.05), continuous variables were 

reported using mean (standard deviation, SD). Median 

and interquartile range (IQR) were used for non-normal 

distribution[18].  

Inferential statistics – Bivariate Analysis 

Fisher’s exact test was used for the null hypothesis that 

‘there was no association between nursing students 

hand hygiene knowledge and any demographic/training 

factor’. The null was rejected when the selected α < 

0.05[19]. The use of Chi-square test was not applicable 

because of assumption violation, i.e. in more than 20% 

of cells, the expected frequency was less than 5[18]. 

Inferential statistics – Multivariate Analysis 

Multinomial logistic regression was used to determine 

the strength of the relationship between the 

demographics/training factors and student nurses hand 

hygiene knowledge. Initially, univariate multinomial 

logistic regression was used to determine which 

variables qualified to be included in the multivariate 

multinomial logistic regression analysis using p value 

cut off of 0.1 [20,21]. Ordinal regression was not used 

because the assumption of proportional odds was 

violated, the test of parallel lines was used to 

confirm[22]. 

Results 

Demographic and training factors for nursing students 

A total number of 167 nursing students participated 

thus giving a response rate of 81.1%, 71.3% were 

female. Most students (55.7%) home city was in North 

Western Province, and the median age was 22.00 with 

IQR of 4. Age was not normally distributed (p< 0.001) 

and was highly skewed to the right with more than half 

(57%) being in the age group 21 – 25 years, 29.1 % in 

the age group 16 – 20 years and a few (13.9%) ≥ 26 

years. The majorities were pursuing general nursing 

(73.3%) and almost all (91.3%) students were straight 

from high school with the rest upgrading from 

certificate (enrolled nursing) to diploma (general 

nursing). Most students (23.3%) were doing their 

clinical placement from mixed medical/surgical wards 

such as Kabompo Female and Zambezi Male wards, 

13.6% were under Internal Medicine in Kifubwa 

Female and Mutanda Male wards. Regarding 

education, 67.9% of student’s fathers had attained 

tertiary education compared to 39.5% for mothers. 

About half (53.6%) of the households had members 

between 6 – 10 individuals. A larger proportion 

(73.5%) mentioned that they had received formal hand 

hygiene training in the last three years, however, only 

half (50.0%) of the students used alcohol-based hand 

rub on a routine basis. 

Hand hygiene Knowledge of Participants 

Most respondents (60.5%, n = 167) had moderate 

knowledge about hand hygiene, 35.3% had poor 

knowledge and 4.2% had good knowledge (see Figure 

2). Overall, out of 20, the median knowledge score was 

10.00 with IQR 2 and was not normally distributed, p < 

0.001, with left skewness since the mean score of 9.87 

< median score of 10.00. The individual hand hygiene 

knowledge aspects which contributed to the overall 

aggregated knowledge score are shown in  

 with correct response in red. 

http://www.apjhs.com/
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Fig 1 : shows nursing students knowledge score, 35.3% had poor score, 60.5% had moderate, 4.2% had a 

good score. The median knowledge for all participants was 10.00 with IQR 2 

Table 1 below shows that despite most students (63.0%) knowing that hands are the correct main route of cross 

contamination, more than half (51.9%) wrongly mentioned that the main source of germs was the hospital instead of 

the patient. More than half of students did not know the type of hand hygiene required before palpation, before 

giving injections, after making a patients bed, after emptying bedpans, and after removing gloves. Students 

responded well on how to reduce the likelihood of colonisation by not wearing jewellery or artificial nails. 

Table 1: shows the student responses which were aggregated to contribute to the overall knowledge score (i.e. 

Dependent variable) 

Qn Variable Responses  

19 Main route of cross-contamination 

between patients 

n = 162, HCW hands not clean 63.0%, Air circulating in hospital 6.2%, Patients exposure to 

colonised surfaces 21.0%, Sharing non-invasive objects 9.9% 

20 Frequent source of germs for HAI n = 162, Hospitals water system 9.9%, Hospital air 4.9%, Germs already present on or within 

the patient 33.3%, Hospital environment 51.9% 

21 Hand Hygiene actions to prevent 

transmission of germs to patient 

n = 160, Before touching a patient Yes 90%, No 10% 

n = 149, Immediately after a risk of body fluid 
exposure 

Yes 81.9%, No 18.1% 

n = 141, After exposure to immediate surroundings of 

a patient 

Yes 54.6%, No 45.4% 

n = 149, Immediately before a clean/aseptic procedure Yes 85.9%, No 14.1% 

22 Hand Hygiene actions to prevent 

transmission of germs to HCW 

n = 155, After touching a patient Yes 80.6%, No 19.4% 

n = 156, Immediately after a risk of body fluid 

exposure 

Yes 84.6%, No 15.4% 

n = 153, Immediately before a clean/aseptic procedure Yes 72.5%, No 27.5% 

n = 151, After exposure to immediate surroundings of 

a patient 

Yes 72.2%, No 27.8% 

23 Type of hand hygiene required n = 160, Before palpation of abdomen Rubbing 33.8%, Washing 66.3%, 

None 0% 

n = 160, Before giving injection Rubbing 31.9%, Washing 66.9%, 

None 1.2% 

n = 161, After empting bed pan Rubbing 5.0%, Washing 94.4%, 

None 0.6% 

n = 160, After removing examination gloves Rubbing 12.5%, Washing 86.9%, 

None 0.6% 

n = 160, After making a patients bed Rubbing 18.9%, Washing 81.3%, 

None 0% 

n = 160, After visible exposure to blood Rubbing 8.1%, Washing 91.9%, 

None 0% 

24 Following to avoid, increases 

likelihood of colonisation of hands 

with harmful germs 

n = 162, Wearing jewellery Yes 92.0%, No 8.0% 

n = 157, Damaged Skin Yes 96.2%, No 3.8% 

n = 159, Artificial fingernails Yes 97.5%, No 2.5% 

n = 154, Regular use of a hand cream Yes 43.5%, No 52.1% 

 

http://www.apjhs.com/
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Hand hygiene Perception of Participants 

Students were of the perception that 51.43% (SD 23.9%) of all hospitalized patients developed HAI (figure 3) 

despite 90.4% of participants mentioning that hand hygiene was either highly or very highly effective at preventing 

HAI. More than half (58.1%) of students mentioned that a big effort was required to perform good hand hygiene. 

Students recognised that 71.6% (SD 21.1%) of situations required performing hand hygiene. Overall most students 

(71.3%) indicated that hand hygiene at SGH was either a high priority or a very high priority. 

 

Figure 2: shows participants opinion about the average percentage of hospitalised patients who will 

develop HAI (between 0 and 100%) 

Association between demographics/ training factors and hand hygiene knowledge – crosstabulation and 

fisher’s exact test 

The Fisher’s exact test of independence (see Table 2 toTable 5) showed that mostly training factors were 

significantly associated with hand hygiene knowledge, these were: year of study (p=0.018), program of study 

(p=0.003), routine use of alcohol-based hand rub (p=0.017), perception of average percentage of hospitalised 

patients who develop HAI (p=0.015). Demographics and training factors not associated with hand hygiene 

knowledge included: ward, home city, gender, age, religion, marital status, mode of learning, years of experience, 

mother’s highest education, father’s highest education, and household size. 

Year of Study 

Table 2: shows cross tabulation between year of study and hand nursing student’s hygiene knowledge 

 Nursing Student hand Hygiene Knowledge score Total 

Poor (< 50%) Moderate (50 - 74%) Good (> 75%) 

Year 

of 

study 

First Count 23 52 7 82 

% within Year of study 28.0% 63.4% 8.5% 100.% 

Second Count 18 16 0 34 

% within Year of study 52.9% 47.1% 0.0% 100.% 

Third Count 18 31 0 49 

% within Year of study 36.7% 63.3% 0.0% 100.% 

Total Count 59 99 7 165 

% within Year of study 35.8% 60.0% 4.2% 100.% 
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Program of Study 

Table 3: shows cross tabulation between program of study and nursing student’s hand hygiene knowledge 
 Aggregate Knowledge score Total 

Poor (< 50%) Moderate (50 -74%) Good(>75%) 

Progra

m of 

study 

General 

Nursing 

Count 45 74 2 121 

% within Program 37.2% 61.2% 1.7% 100.% 

Midwifery Count 3 19 3 25 

% within Program 12.0% 76.0% 12.0% 100.% 

Public Health 
Nursing 

Count 9 8 2 19 

% within Program 47.4% 42.1% 10.5% 100.% 

Total Count 57 101 7 165 

% within Program 34.5% 61.2% 4.2% 100.% 

Routine use of Alcohol-based hand rub 

Table 4 : shows cross tabulation between 'routine use of alcohol hand rub' and nursing student’s hand 

hygiene knowledge 
 Aggregate Knowledge score Total 

Poor (< 

50%) 

Moderate (50 - 74%) Good (> 75%) 

Routinely use of 

alcohol-based 
handrub for hand 

hygiene? 

Yes Count 31 49 0 80 

% within users 38.8% 61.3% 0.0% 100.0% 

No Count 24 49 7 80 

% within users 30.0% 61.3% 8.8% 100.0% 

Total Count 55 98 7 160 

% within users 34.4% 61.3% 4.4% 100.0% 

Average percentage of patients to develop HAI 

Table 5: shows cross tabulation between nursing student’s hand hygiene knowledge and perception of 

average % of patients who develop HAI 
 Aggregate Knowledge score Total 

Poor (< 50%) Moderate (50 -74%) Good (> 75%) 

Perception of 

average 

percentage of 
hospitalised 

patients who 

develop HAI 

0 - 20% Count 3 15 0 18 

%  16.7% 83.3% 0.0% 100.0% 

21 - 40% Count 2 13 3 18 

%  11.1% 72.2% 16.7% 100.0% 

41 - 60% Count 18 19 2 39 

%  46.2% 48.7% 5.1% 100.0% 

61 - 80% Count 12 15 0 27 

%  44.4% 55.6% 0.0% 100.0% 

81 - 100% Count 3 10 0 13 

% 23.1% 76.9% 0.0% 100.0% 

Total Count 38 72 5 115 

% 33.0% 62.6% 4.3% 100.0% 

Univariate analysis with multinomial regression 

Selection of predictor variables  

Six predictor variables showed a significant univariate 

association (at p = 0.1 cutoff) with the respondent’s 

knowledge score, all were training factors except one. They 

included: year of study, program of study, having undergone 

formal training in the last three years, Year in which formal 

training was undertaken, routine use of alcohol-based hand 

rub, and perception of percentage of hospitalised patients 

who develop HAI. No test assumptions were violated such as 

multicollinearity (i.e. VIF < 5), proportional odds (Durbin 

Watson test between  1.5 – 2.5) and no outliers. 

Multivariate analysis with multinomial regression 

Adjusted odds ratio for nursing students hand hygiene 

knowledge by demographic and training factors 

As shown in Table 6a significant unique contribution was 

made by general nursing students with a moderate knowledge 

score. The multivariate multinomial regression model shows 

that students training to be general nurses compared to public 

health nurses were 24 times more likely to obtain a moderate 

knowledge score, adjusted odds ratio (AOR) = 24.859 (95% 

CI 1.382 – 446.993), p = 0.029. The significant result is 

confirmed because the confidence interval does not cross1.0. 

Despite midwifery students being 8 times more likely than 

public health nursing students to obtain a moderate 

knowledge score, the result showed no statistical significance 

AOR = 8.619 (95% CI 0.094 – 791.447), p = 0.350. The 

remaining five variables also showed no statistical 

significance. The reference was poor hand hygiene 

knowledge score. For the predictor variables, the last 

category was used as reference and its Exp (B) value denoted 

as 0b in Table 6. Missing data was not included in the 

statistical analysis. 

http://www.apjhs.com/
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Multinomial Logistic Regression Parameter Estimates 

Aggregate Knowledge scorea B Std. 

Error 

Wald df Sig. Exp(B) 95% CI for Exp(B) 

Lower 

Bound 

Upper 

Bound 

Moder

ate 

(50 - 

74%) 

Intercept -5.798 4.152 1.950 1 .16

3 

   

Year of study=First .108 1.144 .009 1 .92

5 

1.114 .118 10.489 

Year of study=Second .367 1.364 .073 1 .78

8 

1.444 .100 20.923 

Year of study=Third 0b . . 0 . . . . 

Program of study=GN 3.213 1.474 4.751 1 .02

9 

24.859 1.382 446.993 

Program of study=M 2.154 2.306 .872 1 .35

0 

8.619 .094 791.477 

Program of study=PHN 0b . . 0 . . . . 

Formal training in the 

last 3 years=Yes 

2.803 3.388 .684 1 .40

8 

16.492 .022 12616.5

43 

Formal training in the 

last three years=No 

0b . . 0 . . . . 

Year of Training=2018 2.383 1.485 2.575 1 .10

9 

10.834 .590 198.970 

Year of Training=2017 -1.363 1.478 .851 1 .35

6 

.256 .014 4.634 

Year of Training=2016 1.283 1.360 .889 1 .34

6 

3.607 .251 51.898 

Year of 

Training=Before 2016 

0b . . 0 . . . . 

Use an alcohol-based 

handrub=Yes 

-1.497 .768 3.803 1 .05

1 

.224 

 

.050 1.008 

Use an alcohol-based 

handrub=No 

0b . . 0 . . . . 

Average % of 

hospitalised patients=0-

20% 

3.030 1.746 3.012 1 .08

3 

20.698 .676 634.106 

Average % of 

hospitalised 

patients=21-40% 

1.926 1.646 1.369 1 .24

2 

6.859 .273 172.636 

Average % of 

hospitalised patients 

=41-60% 

-.495 1.228 .163 1 .68

7 

.610 .055 6.761 

Average % of 

hospitalised patients 

=61-80% 

1.722 1.379 1.560 1 .21

2 

5.595 .375 83.457 

Average % of 

hospitalised 

patients=81-100% 

0b . . 0 . . . . 

Good 

(> 

75%) 

Intercept 44.049 47492

.862 

.000 1 .99

9 

   

Year of study=First 1.767 12711

.467 

.000 1 1.0

00 

5.851 .000 .c 

Year of study=Second -.836 .000 . 1 . .434 .434 .434 

Year of study=Third 0b . . 0 . . . . 

Program of study=RN -

32.073 

9053.

695 

.000 1 .99

7 

1.178E-

14 

.000 .c 

Program of study=RM 36.975 23488

.558 

.000 1 .99

9 

1142610

2576601

108.000 

.000 .c 

http://www.apjhs.com/
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Table 6 shows the results of multivariate multinomial regression results, the reference group was poor 

knowledge score. Furthermore, SPSS used the last category of each predictor variable as the reference hence 

it’sexp (B) or β is denoted 0b 

Discussion 

Knowledge of hand hygiene 

Most (60.5%, n = 167) nursing students had moderate 

hand hygiene knowledge while some (35.3%) had poor 

knowledge and a few (4.2%) had good knowledge. 

There was no second or third year nursing student with 

a good knowledge score and also in-service nurses 

(upgrading from enrolled nursing to general nursing) 

who had years of experience working in the health 

sector had moderate and poor hand hygiene knowledge 

in this study. This implies that as the year’s progress 

from first to third and finally qualifying as a nurse, 

there was little residual knowledge of hand hygiene 

remaining hence the need for refresher lessons either in 

class for students or through continuous professional 

development for qualified nurses. This study 

contradicts two Zambian and one Nigerian cross-

sectional studies.Chiboola, (2017) reported that most 

(67%) HCWs inclusive of nurses in Zambia had high 

knowledge about infection prevention practices (IPP) 

such as hand hygiene and Chitimwango, (2017) 

showed that the mean knowledge score among nurses 

was high with 83.2% (SD 11.5%)[24,25]. The Nigerian 

study by Olalekan et al., (2018) showed that hand 

hygiene knowledge among HCWs including nurses 

was very good 13.0%, good 72.2% and poor 

14.8%[26]. The inconsistency is because of differences 

Program of study=PHN 0b . . 0 . . . . 

Formal training in hand 

hygiene in the last 3 

years=Yes 

-

33.685 

51909

.771 

.000 1 .99

9 

2.348E-

15 

.000 .c 

Formal training in hand 

hygiene in the last three 

years=No 

0b . . 0 . . . . 

Year of Training=2018 -

32.695 

8287.

956 

.000 1 .99

7 

6.323E-

15 

.000 .c 

Year of Training=2017 -

36.241 

.000 . 1 . 1.822E-

16 

1.822E

-16 

1.822E-

16 

Year of Training=2016 -

33.035 

12948

.304 

.000 1 .99

8 

4.498E-

15 

.000 .c 

Year of 

Training=Before 2016 

0b . . 0 . . . . 

Use an alcohol-based 

handrub=Yes 

-

33.371 

27099

.036 

.000 1 .99

9 

3.214E-

15 

.000 .c 

Use an alcohol-based 

handrub=No 

0b . . 0 . . . . 

Average % of 

hospitalised patients=0-

20% 

-

31.725 

.000 . 1 . 1.667E-

14 

1.667E

-14 

1.667E-

14 

Average % of 

hospitalised 

patients=21-40% 

39.942 22378

.166 

.000 1 .99

9 

2220816

1487097

5808.00

0 

.000 .c 

Average % of 

hospitalised patients 

=41-60% 

3.729 15468

.506 

.000 1 1.0

00 

41.628 .000 .c 

Average % of 

hospitalised patients 

=61-80% 

-

32.377 

.000 . 1 . 8.688E-

15 

8.688E

-15 

8.688E-

15 

Average % of 

hospitalised 

patients=81-100% 

0b . . 0 . . . . 

a. The reference category is: Poor (< 50%). 

b. This parameter is set to zero because it is redundant. 

c. Floating point overflow occurred while computing this statistic. Its value is therefore set to system missing. 

GN =General Nursing, M = Midwifery, PHN = Public Health Nursing 
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in study topics, differences in data collection tools, 

differences in knowledge scoring criteria. The literature 

reviewed reveals a knowledge gap exists; however, this 

may vary when compared with other LMICs. In 

comparison, this study’s findings resonate with a 

Pakistani study by Salman et al., (2018)where 85.1% 

of HCWs inclusive of nurses had moderate knowledge, 

14.9% had poor knowledge and 0% had good 

knowledge and also a Sri Lankan study by Lien et al., 

(2018) where 75.2% of HCWs inclusive of nurses had 

moderate hand hygiene knowledge[27,28]. The studies 

are comparable because of similarities in data 

collection method (using WHO validated knowledge 

questionnaire), and use of the same knowledge grading 

criteria (with <50 meaning poor, 50 – 74% moderate 

and ≥75% good).  

Perception about hand hygiene 

Perception of the HAI magnitude caused by ineffective 

hand hygiene is one of the major cues to action in the 

Health Belief Model. The mean (SD) of students 

perception that all hospitalised patients develop HAI 

was 51.43% (23.9%) which is double the HAI 

prevalence of 5.7% - 19.1% mentioned earlier and also 

shows that students strongly regard HAI as a 

significant healthcare problem[3,4]. 90.4% of students 

mentioned that hand hygiene was either highly or very 

highly effective. This study’s results are similar to an 

Ethiopian study by Hussen et al., (2017)where 94.1% 

of participants understood the effectiveness of hand 

hygiene in averting HAIs[29]. While other studies have 

mentioned that hand hygiene is effective, they have not 

given a percentage to compare with this 

study[30,31,32,33].A potential barrier to hand hygiene 

action is that more than half (58.1%) of students were 

of the perception that a big effort was required to 

perform good hand hygiene. The reasons for such a 

consideration should be explored in another study. The 

Zambian cross-sectional study by Chiboola, (2017) 

showed that despite all HCW including nurses having 

good attitude towards IPP, the practice was only at 

20%[24]. Consistently, another Nigerian cross-

sectional study by Kudavidnange et al.,(2014) found 

that despite poor practice, 47.5% of HCW had good 

attitude towards hand hygiene[34]. This highlights an 

anomaly that having knowledge and good perception 

may not always translate to adequate hand hygiene 

practices, this can be explored in depth using a 

qualitative approach. The mean (SD) of students in this 

study who recognised the percentage of situations 

requiring hand hygiene action was 71.6% (21.1%). 

However, students were not directly observed in the 

wards performing hand hygiene to calculate 

compliance.  

 

Program of Study 

Fisher’s exact test of independence revealed that 

among student nurses at SCN, the program of study 

and knowledge score were highly significantly 

associated χ2 = 14.68, p = 0.003. Post hoc comparisons 

of different nursing programs (general nursing, 

midwifery and public health nursing) by knowledge 

score (poor, moderate or good) revealed that good hand 

hygiene knowledge was noted among general nursing 

students. This discrepancy probably arises because 

general nursing has been offered at SCN for decades 

since inception compared to the two new programs 

(midwifery and public health nursing) whose first 

intake began in 2018. This finding also implies that 

lecturers of general nursing students can share their 

teaching experiences about hand hygiene to improve 

the practice among other programs. Furthermore, 

intrinsic student factors such as differences in 

Intelligence Quotient could have potentially biased the 

results. No other study has examined hand hygiene 

knowledge in different nursing student cadres hence 

these findings are incomparable with other low and 

middle-income countries (LMIC) studies. Multivariate 

multinomial logistic regression was carried out to 

predict how various demographic and training factors 

interplayed to affect a student’s knowledge score. 

Similar to the Fisher’s exact test results, students 

pursuing general nursing contributed significantly to 

the model, Adjusted Odds Ratio (AOR) = 24.859 (95% 

CI 1.382 – 446.993), p = 0.029, while all other 

demographic and training factors did not. The odds of 

obtaining a moderate knowledge score for midwifery 

students was 8.619times more compared to that for 

public health nursing students. The difference in scores 

was likely because of the six months enrollment gap 

between programs. 

Year of Study 

After examining the association between year of study 

and knowledge score, the Fisher’s exact test of 

independence showed that there was a statistically 

significant relationship among nursing students χ2 = 

10.98, p = 0.018. This provided strong evidence to 

reject the null hypothesis that there was no relationship 

between the year of study and student nurses hand 

hygiene knowledge at SCN. Furthermore, post hoc 

tests showed that nursing students in their first year at 

SCN were more likely to exhibit good knowledge 

about effective hand hygiene compared to second and 

third years. This probably happens because only first 

years are extensively oriented in the first semester for 

11 weeks concerning IPP with emphasis to hand 

hygiene under fundamentals of nursing which is one of 

the foundational courses before commencing clinical 

placement. However, the result was not significant 
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because the p value of 0.006934 was higher than the 

Bonferroni adjusted p value of 0.00556. This is the first 

LMIC study to show such a relationship and thus 

findings are unique and unmatched. Nevertheless, as 

mentioned earlier, this finding emphasises the need to 

conduct refresher hand hygiene lessons and practicals 

especially for third years before graduation. When 

multinomial logistic regression was applied to account 

for confounders, no association was identified. 

Nonetheless, as shown inTable 6 second years were 

more likely than third years to obtain a moderate 

knowledge score. Higher knowledge score would have 

been expected in the third years (also graduating 

students) yet this was not the case probably because of 

differences in application of knowledge by students 

and ‘relaxation’ by third years with regards to basic 

nursing skills.  

Routine use of alcohol-based hand rub 

This study showed a statistically significant 

relationship between hand hygiene knowledge score 

and routine use of alcohol-based hand rub χ2 = 8.195, p 

= 0.017 via Fisher’s exact test. Post hoc analysis 

revealed that nursing students with good knowledge 

about hand hygiene routinely used alcohol-based hand 

rub. The result was significant because the p value 

0.00682 was less than the Bonferroni adjusted p value 

of 0.008333. This is the first study to show a 

relationship between self-reported use of alcohol-based 

hand rub and hand hygiene knowledge score. However, 

when multinomial logistic regression was used to 

account for confounders, there was no statistically 

significant relationship. 

Study Strengths 

The high response rate (81.1%) reduced the potential 

for non-response bias because the pickup/drop point for 

the questionnaire was located in a common central 

place. This study’s findings demonstrate high inter-

rater reliability when compared to other LMIC study’s 

in Sri Lanka [34]and Pakistan[28] which also used the 

same scoring criteria, a WHO validated questionnaire 

and random sampling reported similar results that most 

students achieved a moderate knowledge score[35]. 

Study Limitations 

A selected sample of 167 students from one nursing 

college meant that this is not a true representation of 

students hand hygiene knowledge in Zambia with more 

than 60 nursing colleges [12]. Furthermore, this study 

did not establish a temporal relationship showing that 

knowledge of hand hygiene is a prerequisite to good 

practice. 

Conclusion 

Despite the nursing student’s first year foundation 

courses teaching hand hygiene and having practical’s 

in the hospital, the prevalence of HAI remains high in 

Zambia. This study revealed that 60.5% of students had 

moderate knowledge of hand hygiene. Moreover, 

90.4% of students were of the perception that despite 

hand hygiene being effective, more than half (58.1%) 

of the students indicated that a big effort was required 

to perform the act. Inference was made that only one 

training factor (i.e. program of study) was significantly 

associated with students’ knowledge towards hand 

hygiene. In decreasing order of hand hygiene 

knowledge, general nursing students were better than 

midwifery students who were also better than public 

health nursing students. Based on the findings, public 

health nurses in Solwezi, Zambia were at highest risk 

of spreading HAI due to their inadequate hand hygiene 

knowledge. Hence nursing students may benefit from 

refresher lessons/practicals to improve application of 

knowledge into practice. At individual level, students 

must generate sufficient individual interest and 

professionalism to safeguard the patient’s health 

through effective and consistent application of hand 

hygiene knowledge. Finally, high impact interventions 

to minimise HAI should target training factors with a 

greater likelihood of causing HAI. Implementing the 

tailored intervention will support Zambia’s statutory 

instrument number 10 of 2018 on hand washing and 

hand hygiene under the Ministry of Local 

Government[36]. Globally, reduced HAI will 

compliment SDG 3[11]. 
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