
Introduction
Lassa Fever (LF) is an acute Viral 
Haemorrhagic Illness (VHI) that occurs in 

1West Africa.  It is responsible for an 
estimated 300,000-500,000 infections 

2annually, with 5,000 deaths.  The disease is 
endemic in Benin Republic, Ghana, 

Guinea, Liberia, Mali, Sierra Leone and 
Nigeria with Case-Fatality Rate (CFR) of  
1% which can be as high as 15% among 
patients hospitalized with severe cases of 

1
the disease.  Between January and October 
2018, there were 548 confirmed cases of 
LF and 141 deaths (CFR 25.7%) in 
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Abstract
Background: Lassa fever is endemic in Nigeria and health care workers  
are at a high risk of contracting and transmitting the infection. This 
study compares Lassa fever prevention practices among health care 
providers in public and private Primary Health Care facilities in Jos.
Methods: The study used a comparative cross-sectional design to study 
health care workers in 29 Primary Health Care facilities selected using 
a two-stage sampling technique. All health care workers who attended 
to patients were interviewed using a semistructured interviewer-
administered questionnaire. Data were analysed using Statistical 
Package for Social Sciences version 23 and a p-value of ≤ 0.5 was 
considered statistically significant.
Results: Majority of the respondents had neither received on-the-job 
training on Lassa fever prevention (91.9%) nor Universal Standard 
Precautions (88.7%). Private Primary Health Care facilities had better 
supplies and equipment for Lassa fever prevention compared to their 
public counterparts. Majority (65.8%) of respondents had poor Lassa 
fever prevention practices and this was worse in the private (75.4%) 
than the public (55.6%) facilities. No facility met all the requirements 
for Lassa fever prevention. Training had a statistically significant 
association with good practice among public Primary Health Care 
facilities. 
Conclusion: Noncompliance with Lassa fever prevention practice is 
still common in Primary Health Care facilities. This is worse in private 
facilities. Continuous training and improved supplies of materials and 
equipment are necessary for effective Lassa fever prevention among 
these health care providers. 
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3
Nigeria.  Twenty two states in the country 
recorded at least one confirmed case across 
ninety Local Government Areas (LGAs) 
which was an increase from the 17 states 
which were affected in 2017. In the 2018 
outbreak, 41 Health Care Workers 
(HCWs) were affected in 7 states, with 
Ebonyi and Edo states recording the 
highest number of 16 and 15 cases 
respectively. Out of these affected HCWs, 

3
10 deaths were recorded.

The incidence of LF infections among 
HCWs have involved those who managed 
individuals with febrile illnesses as well as 

4confirmed cases of LF.  Currently no 
vaccine is available for LF prevention. 
Therefore, the hallmark of LF prevention 
rests on avoiding contact with the host 
species, vectors and body fluids of humans 

4infected with the virus.  In the healthcare 
setting, these prevention efforts are guided 
by the National Guidelines on Infection 
Prevention and Control (IPC) of Viral 

4Haemorrhagic Fevers.  These guidelines 
a l so  inc lude  Unive r sa l  S tandard 

4 ,5Precautions (USP).  For LF prevention to 
be effective, HCWs need to adhere strictly 
to USP and the materials and equipment 
must be made readily available all the 

4, 6time.

Primary Health Care is the foundation of 
the health care system in Nigeria and the 
first point of contact between the 

6population and the health care system.  
With the large clientele attended to at this 
level, the introduction of any infection 
with the high potential for spread like LF 
will have dire public health impact. In the 
same way, effective infection control 
measures implemented at this level will 
protect both the health workers and 
members of the public from public health 
catastrophes. Currently the PHC system in 
Nigeria is characterised by poor staffing, 
inadequate equipment, poor infrastructure 

with attendant poor quality of health 
services when compared to secondary and 

7,8
tertiary levels of care.  Some studies have 
also suggested that differences exist 
between the quality of healthcare provided 

8,9by private and public PHC facilities. This  
study therefore, set out to assess and 
compare the practices of LF prevention in 
public and private PHC facilities in Jos 
metropolis. The gaps identified, if any, will 
i n f o r m  t h e  d e v e l o p m e n t  a n d / o r 
modification of interventions and 
strategies to strengthen infection control 
measures in the PHC setting especially as 
they relate to LF prevention in Jos 
metropolis, Plateau state. 

Methods
The study was conducted in Jos metropolis 
which consists of parts of Jos North and Jos 
South LGAs of Plateau State. Jos North 
LGA has an estimated total population of 
429,300,10 with a total of 55 PHC 
facilities, 34 of which are public and 21 
private. Jos South LGA has an estimated 
total population of 318,943 with a total of 
58 PHC facilities; 41 are public and 17  
private.10 The study population consisted 
of public and private PHC facilities in Jos 
North and Jos South LGAs and their 
HCWs who come in contact with patients 
and or their body fluids in the course of 
their routine clinical duties. The materials 
and equipment in the PHC facilities were 
also assessed.

The study used a comparative cross-
sectional design to study prevention 
practices of HCWs in public and private 
PHC facilities and HCWs were selected 
using a two-stage sampling technique. In 
the first stage proportionate allocation was 
carried out to determine the number of 
public and private PHC facilities to be 
sampled from the total number of public 
and private PHC facilities in Jos North and 
Jos South LGAs. Facilities were selected 
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from four sampling frames (one private, 
one public from Jos North and Jos South 
respectively) by balloting. To cover at least 
25% of the health facilities in an area when 

11-13
assessing quality of care  19 (25%) of the 
75 total Public PHC facilities in Jos North 
and Jos South LGAs were selected. Out of 
these, 9 were proportionately allocated to 
Jos North and 10 to Jos South LGAs. 
Similarly 10(25%) of total private PHC 
facilities in Jos North and Jos South LGAs 
were selected. Five each were then 
proportionately allocated to Jos North and 
Jos South LGAs. Therefore, the total PHC 
facilities sampled for study was 29.  

In the second stage, in each selected 
facility one health worker from each cadre 
(doctor, nurse, CHO, CHEW, laboratory 
technician and attendant) on duty at the 
time of the interview was interviewed. 
Where there were more than one HCW of 
the same cadre in a health facility, the most 
senior of them involved in clinical work 
was interviewed. A structured interviewer-
administered questionnaire was used to 
interview the HCWs and a checklist was 
used to assess the availability and 
functionality of materials and equipment 
for LF prevention. These were adapted 
from the WHO Service Availability and 
Readiness Assessment (SARA) tool, the 
Nigerian Centre for Disease Control 
(NCDC)  Na t iona l  Gu ide l ines  on 
Preven t ion  and  Con t ro l  o f  Vi ra l 
Haemorrhagic Fevers and the WHO 
Practical Guidelines for Infection Control 

4,5,13in Health Care Facilities.  The study 
instruments were administered by trained 
resident doctors from the Department of 
Community Medicine, Jos University 
Teaching Hospital (JUTH), Jos in June and 
July 2018. Data was coded and entered into 
the International Business Machine (IBM) 
Statistical Package for Social Science 
(SPSS) version 23.0 for analysis.14 
Appropriate test statistics were applied and 

p ≤ 0.05 was considered statistically 
significant at 95% confidence interval. 

For availability and functionality of 
materials and equipment, a score of 1 was 
assigned for available and functional and 0 
for available but not functional and not 
available. A 3-point Likert scale with 
scores  of  2 ,  1  and 0 for  a lways, 
occasionally and never responses 
respectively were used to score practice. A 
score of 75% or more of the maximum 
score was considered good practice while a 
score of less than 75% was regarded as 
poor practice. Ethical approval for the 
study was obtained from the Plateau State 
Ministry of Health Research Ethics 
Committee. Permission for the study was 
obtained from the Chairmen of Jos North 
and Jos South LGAs as well as the medical 
directors in charge of the selected private 
PHC facilities. Informed verbal consent 
was also obtained from all  s tudy 
participants before the commencement of 
data collection while strict confidentiality 
was observed in data collection and 
handling.

Results
The mean age of respondents was 45.4±9.2 
years and 41.3±9.7 years for public and 
private PHC facilities respectively. 
Majority (72.1%) were females out of 
which 84.7% were married and 79.3% had 
completed tertiary education. Over half 
(55.9%) had less than 15 years work 
experience, while majority had neither 
received on the job training for LF (91.9%) 
nor on USP (88.3%). (Table 1). All the 
private PHC facilities had latex hand 
gloves, while only 57.9% of public PHC 
facilities had latex hand gloves. Majority 
of private facilities had face masks 
(90.0%), goggles (60.0%), boots (70.0%) 
and autoclave (90.0%) compared to public 
PHC facilities where only 31.6%, 15.8%, 
26.3% and 15.8% had face masks, goggles, 
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boots and autoclave respectively and the 
differences in availability of these items 
between the public and private PHC 
facilities were statistically significant (p < 
0.05). Only 3 PHC facilities had an 
incinerator, all of which were privately 
owned   Only 41.4% of PHC facilities had .
an autoclave and majority were in private 
facilities. No facility had all IPC 
requirements for Lassa fever (Table 2). 

Majority (65.8%) of respondents' practices 
of Lassa fever prevention were poor. The 
poor practices were found more in private 
PHC facilities (75.4%). Only 44.4% 
respondents in public and 24.6% in private 
PHC facilities had good practice of Lassa 
fever prevention. The difference in 
practice between private and public 
facilities was statistically significant (p =  
0.027). (Table 3). In public PHC facilities, 
majority of respondents with good LF 
prevention practice were ≥30 years of age 
(87.5%), female (70.8%), married (83.3%) 
and had tertiary education (70.8%). There 
was, however, no statistically significant 
association between these factors and 
practice of LF prevention (p > 0.05). The 
two largest cadres among respondents with 
good practice were Nurses (25%) and 
CHEWs (25%). Six (25%) of respondents 
with good practice and 3.3% of those with 

poor practice had training on LF 
prevention. Training had a statistically 
significant association with practice of LF 
prevention (p=0.019). However, 6.7% of 
respondents with good practice and 20.8% 
of those with poor practice had training on 
USP. There was no statistically significant 
association between training on USP and 
LF prevention practice (p = 0.124). (Table 
4)
In private PHC facilities, most (92.9%) 
respondents with good LF practice were 
≥30 years of age. All respondents with 
good practice were married and marital 
status was significantly associated with the 
practice of LF prevention (p=0.047). 
Majority of respondents with good 
practice had tertiary education (78.6%) 
just like the majority with poor practice 
(83.7%). The single largest Cadre among 
respondents with good practice was the 
laboratory technicians (25.6%) while the 
single largest group among respondents 
with poor practice was the CHEWs 
(35.7%). Most (97.7%) of the respondents 
with poor practice never had training on LF 
prevention but this was not statistically 
significant. With the exception of marital 
status, no other socio demographic factor 
was significantly associated with practice 
of LF prevention (p>0.05). (Table 5)
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Primary       7 (13.0)      5 (8.8) 12 (10.8) 0.753 0.686 
Secondar y      6 (11.1)      5 (8.8)    11 (9.9)  
Tertiary               41 (75.9)            47 (82.5) 88 (79.3) 
Staff Cadre  
Doctor       4 (7.4)      3 (5.3)      7 (6.3) 2.251 0.784 
Nurse     10 (18.5) 11 (19.3) 21 (18.9)  
CHO      2 (3.7)   6 (10.5)      8 (7.2) 
CHEW    16 (29.6) 14 (24.6) 30 (27.0)  
Lab technician    12 (22.2) 14 (24.6) 26 (23.4)    
Attendant    10 (18.5)    9 (15.8) 19 (17.1)  
Years in practice  
<15    27 (50.0) 35 (61.4) 62 (55.9) 1.462  0.227
=15    27 (50.0) 22 (38.6) 49 (44.1) 
Training on LF  
Yes       7 (13.0)      2 (3.5)     9 (8.1) 3.327  0.068
No    47 (87.0)     55 (96.5)     102 (91.9) 
Training on USP  
Yes       7 (13.0)    6 (10.5) 13 (11.7) 0.159  0.690
No    47 (87.0)  51 (89.5) 98 (88.3) 

Table 1: Socio-demographic characteristics of respondents in public and private 
facilities 

   Public      Private    
Variable (n=111)              Freq. (%)          Freq. (%)     Total   χ2 p-value
Age (years)  
<30      5    (9.3)  12 (21.1)  17 (15.3)           2.974     0.085
=30    49 (90.7)  45 (78.9)  94 (84.7)  
Mean age    45.4±9.2  41.3±9.7  
Sex   
Female     42 (77.8) 38 (66. 7) 80 (72.1)  1.701  0.192
Male    12 (22.2) 19 (33.3)  31 (27.9)  
Marital status  
Single        7 (13.0) 10 (17.5)  17 (15.3)  0.449  0.503
Married     47 (87.0) 47 (82.5) 94 (84.7) 
Educational level  
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Table 2: Availability and functionality of equipment for Lassa fever prevention 
(Public=19, Private=10)

n=29    Public                  Private  
Item available/functional    Freq. (%)             Freq. (%)      Total (%)     X2   p-value
Rubber gloves  
Yes                11 (57.9)           10 (100.0)       21 (72.4)  5.815 0.016*
No                 8 (42.1)       0 (0.0)         8 (27.6)  
Face mask  
Yes                  6 (31.6)    9 (90.0)        15 (51.7) 8.955 0.003*
No               13 (68.4)    1 (10.0)        14 (48.3) 
Googles  
Yes                  3 (15.8)    9 (31.0) 5.983 0.024*
No               16 (84.2)  20 (69.0) 
Boots  
Yes                  5 (26.3)  12 (41.4) 5.154 0.023*
No               14 (73.7)  17 (58.6) 
Autoclave  
Yes                   3 (15.8) 12 (41.4) 14.875 0.000*
No                16 (84.2)   17 (58.6)  
Incinerator  
Yes                     0 (0.0 )    3 (10.3)  6.358 0.012*
No                  19 (100.0 ) 

  6 (60.0)       
  4 (40.0)        

 7 (70.0)        
 3 (30.0)        

 9 (90.0)        
 1 (10.0)       

 3 (30.0)       
 7 (70.0)        26 (89.7) 

*Statistically significant

                          Public     Private   Total         
Practice            Freq.(%)      Freq.(%)        Freq.(%)             X2               p-value 
Good  24 (44.4) 14 (24.6) 38 (34.2) 4.869   0.027* 
Poor  30 (55.6) 43 (75.4)    73 (65.8) 
Total  54 (48.6) 57 (51.4)        111 (100) 

*Statistically significant

Table 3: Practice of Lassa fever prevention in Public and Private Facilities
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Table 4: Comparison of socio demographics and Lassa fever prevention practice 
in Public facilities

   Practice  
Good                Poor 

Variables   Freq. (%)  Freq.(%)   X2  p-value  
Age (years)  
<30     3 (12.5)     2 (6.7)    
=30   21 (87.5) 28 (93.3)  0.646   0.462  
Sex  
Female    17 (70.8) 25 (83.3) 
Male     7 (29.2)           5 (16.7)  1.205  0.272 
Marital status  
Single      4 (16.7)   3 (10.0) 
Married   20 (83.3) 27 (90.0)  0.687  0.469 
Educational status  
Primary     4 (16.7)    3 (10.0) 
Secondary     3 (12.5)    3 (10.0) 
Tertiary   17 (70.8)  24 (80.0)  0.680  0.712 
Cadre  
Doctor        1 (4.2)   3 (10.0) 
Nurse        6 (25.0)   4 (13.3) 
CHO       1 (4.2)   1 (3.3) 
CHEW        6 (25.0) 10 (33.3) 
Lab technician       5 (20.8)   7 (23.3) 
Attendant       5 (20.8)   5 (16.7)  2.093   0.836  
Years in practice  
<15             15 (50.0) 12 (50.0) 
=15      15 (50.0) 12 (50.0)  0.000   1.000  
Training on LF  
Yes         6 (25.0)        1 (3.3) 
No      18 (75.0) 29 (96.7)  0.036   0.019 * 
Training on USP  
Yes        2 (6.7)   5 (20.8) 
No     28 (93.3) 19 (79.2)  0.221   0.124  

*Statistically significant
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Table 5: Comparison of socio demographics and Lassa fever prevention practice 
in private facilities

   Practice  
Good            Poor 

Variables   Freq. (%)  Freq.(%)     X
2    

p-value  
Age (years)  
<30        1 (7.1) 11 (25.6)    
=30     13 (92.9)  32 (74.4)  0.258   0.142  
Sex  
Female      26 (60.5)  12 (85.7) 
Male      17 (39.5)    2 (14.3)  0.109   0.082  
Marital status  

Single          0 (0.0)  10 (23.3) 
Married                  14 (100.0)  33 (76.7)  0.054   0.047 * 
Educational status  
Primary       1 (7.1)     4 (9.3) 
Secondary       2 (14.3)      3 (7.0) 
Tertiary      11 (78.6)        36 (83.7)   0.733   0.693  
Cadre  
Doctor      3 (7.0)               0 (0.0)  
Nurse      8 (18.6)    3 (21.4) 
CHO      5 (11.6)    1 (7.1) 
CHEW      9 (20.9)    5 (35.7) 
Lab t echnician   11 (25.6)    3 (21.4) 
Attendant     7 (16.3)    2 (14.3)  2.263   0.812  
Years in practice  
<15     9 (64.3)            26 (60.5) 
=15    5 (35.7)            17 (39.5)  0.065   0.799  
Training on LF  
Yes      1 (7.1)   1 (2.3) 
No              13 (92.9)           42 (97.7)  0.434   0.395  
Training on USP  
Yes      0 (0.0)             6 (14.0)  
No              14 (100.0)       37 (86.0)   0.319   0.140  

*Statistically significant

Discussion
In spite of the worsening dimensions of LF 
outbreaks, majority of respondents in this 
study, especially in the private facilities, 
had neither received any formal training on 
Lassa fever prevention nor universal 
standard precautions. Training for the 
effect ive appl icat ion of  infect ion 
prevention techniques is critical for LF 

15,16prevention and control.  A study in Ondo 

State, Nigeria revealed that less than a 
quarter of the HCWs studied had received 
any training on IPC.17 The extant 
guidelines on Lassa fever control 
stipulates regular and continuous training 
of frontline HCWs in Lassa fever 
prevention because of the primal place of 
training in improving knowledge and 

4prevention practice.  Training is even more 
pertinent when the work force is young and 
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inexperienced as was the case in this study 
where over half of the studied HCWs had 
less than 15 years work experience. 
Training improves knowledge and 
compliance with IPC practices and 
strengthens preparedness of HCWs before 
a case of disease presents itself to the 

18,19facility.  In India, a high proportion of 
HCWs who had received appropriate 
training had good knowledge on Ebola 

20
Virus Disease (EVD).  In Lagos Nigeria, 
resident doctors who received LF training 
also had their skills and competence 

21improved.  

In this study, private PHC facilities had 
better supplies of Personal Protective 
equipments (PPEs) and materials for LF 
prevention than their public counterparts. 
This is probably attributable to the fact that 
private PHC facilities are profit-driven and 
patient utilization of service is driven by 
the availability of equipment in the 
facilities. Private PHC facility owners 
therefore pay close attention to supplies 
and equipment. No PHC facility in this 
study had all the IPC requirements for LF 
prevention. Less than half of the PHC 
facilities had an autoclave and majority of 
these were private facilities. This was 
similar to the findings in earlier studies in 

17,22Nigeria.  The importance of facilities and 
equipment for infection prevention in the 
healthcare setting cannot be overstated. 
Only 3 facilities had an incinerator, all of 
which were  pr ivate ly  owned.  By 
implication, no public PHC facility had an 
incinerator of its own or access to any 
shared incinerator.  This  has  d i re 
consequences for medical waste disposal 
especially in our environment where dump 
site scavengers abound. In an era of 
heightened concerns about communicable 
disease transmission and epidemics, it is 
disheartening that the provision of this 
essential equipment is this poor. This will 
hamper IPC efforts in general and against 

23,24Lassa fever in particular.  

Majority of respondents' practice of Lassa 
fever prevention in this study was poor 
irrespective of the facility. This poor 
practice was more profound in private 
facilities. Among those with good practice 
o f  Lassa  fever  p revent ion ,  more 
respondents worked in public facilities 
compared to private facilities. This 
contras ted with  findings in  other 

8,17,2528
studies,  but agreed with those from a 
study in Lagos where practice was good in 
both public and private facilities but better 

29
in the public facilities.  It also contrasted 
wi th  wha t  was  documen ted  in  a 
Cameroonian study where practice was 

30better in private than public facilities.  
Poor practice of standard precautions 
among the health workers was also noted 

8,15,31
in other studies.  

Poor practice has been identified as a major 
contributor to the incidents of needle stick 

19,27,32injuries and nosocomial infections.  
Studies in Nigeria and India gave lack of 
training and inadequate facilities as major 

22,33,34 
factors responsible for poor practice.
Training was found to be better in public 
than private PHC facilities. This probably 
explains why the practice of LF prevention 
was better in the public PHC facilities. 
Even though an earlier study among a 
similar population found the level of 
training to be poor, it was better than what 
was found in our study as almost a quarter 
of respondents in that study had been 
trained as opposed to the less than 12% in 

17 
our study. In the public PHC facilities, 
there was no statistically significant 
association between prevention practice 
and socio-demographic characteristics. 
This could be explained by the fact that the 
generally poor practice among most 
respondents might have masked any 
differences in practice between the socio-
demographic strata. A similar study in 
Lagos also found no differences in LF 
prevention pract ice across socio-

29demographic strata.  However, training on 
LF prevention was associated with good 
practice. In a similar study, training on 
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infection control was also positively 
associated with the use of hand gloves and 
hand washing at the last patient contact and 
this buttresses the importance of training in 

17LF prevention.

 In the private facilities however, it was the 
marital status that influenced the practice 
of LF prevention as all the married 
respondents had good practice. It is 
difficult to explain the association between 
marital status and LF prevention practice. 
There are probably other hidden factors 
underlying marital status which could 
explain this relationship. In this study, the 
cadres with the highest proportion with 
good practice in the public facilities were 
nurses and CHEWs while it was the 
laboratory technicians in private facilities 
that had the largest proportion with good 
practice. In a similar study in India, the 

35nurses stood out with the best practice.  
The public health implication of this study 
is that LF prevention practice among 
HCWs in PHC facilities is still poor. This 
poor practice is worse in the private 
facilities although with less training in 
infection control and prevention have 
better supplies of PPEs and materials than 
their public counterparts. The findings 
explain why LF endemic communities 
continue to experience annual worsening 
disease outbreaks. It highlights the urgent 
need to institute immediate interventions 
to improve Lassa fever prevention 
practices among health care workers in 
PHC facilities.  

Conclusions
None of the PHC facilities had all the IPC 
ma te r i a l s  and  equ ipmen t  fo r  LF 
prevention. The private PHC facilities had 
better supplies of materials and equipment 
for LF prevention and control than their 
public counterparts. Training and practice 
of LF prevention were poor in both groups 
but practice was better in the public PHC 
facilities. Training in the public PHC 
facilities was associated with good 
practice. Government should ensure 

training, retraining and supervision of 
HCWs at PHC level on Lassa fever 
prevention and control in accordance with 
the National Guidelines. Owners of PHC 
facilities should provide such facilities 
with all the required equipment/materials 
and training to enable them practice 
infection prevention and control optimally. 
Public health stakeholders should 
endeavor to organize periodic education 
and training of these workers on infection 
prevention and control for Lassa fever.
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