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Abstract 

Background Transmission-based precautions (TBP) and the proper use of personal protective equipment (PPE) are 
essential in preventing hospital-acquired infections (HAIs) and in controlling the emergence and spread of antimi-
crobial resistance (AMR). This study, therefore, aimed to determine healthcare providers’ compliance with TBP and its 
determinants in healthcare settings to help curb the burden of HAIs and AMR.

Method This study was a cross-sectional, hospital-based research conducted among healthcare providers at four 
health facilities in the Fako division of Cameroon, from January 1 to May 31, 2024. A standardized observation form, 
adapted from the World Health Organization’s checklist for hand hygiene practices, was used to assess compliance 
with Transmission-Based Precautions (TBP) among healthcare providers when interacting with patients known or sus-
pected of having infectious pathogens. Multivariable logistic regression analysis was performed to identify factors 
independently associated with TBP compliance, with significance set at a p-value of less than 0.05.

Results The proportion of participants with good TBP compliance was 75.4% (95%CI: 67.4–82.2). Contact precau-
tion compliance was 94.2%, while that for droplet /airborne was 12.8%. Factors independently associated with good 
TBP compliance were healthcare providers trained in IPC (aOR: 2.89, 95%CI: 1.16—7.22), the availability of PPE 
in the facility’s departments (aOR: 6.00, 95%CI: 1.24–29.17), and working in the facility; Mount Mary Hospital (aOR: 
22.47, 95%CI: 2.21–228.08).
Conclusion Compliance with transmission-based precautions was suboptimal. The determinants of good compli-
ance with TBP among healthcare providers were making PPE available in the facility and training healthcare providers 
on IPC. Tailored public health measures should be implemented to improve and sustain healthcare providers’ compli-
ance with TBP.
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Background
The healthcare facility environment is structured to 
deliver safe and effective healthcare. Still, it is also a well-
recognized reservoir of infection responsible for many 
healthcare-associated infections (HAI) and antimicrobial 
resistance (AMR) affecting both patients and healthcare 
providers (HCPs) [1]. HAI is contracted in the hospital 
or other healthcare settings and manifests at least 48  h 
after hospitalization and should not be incubating at the 
time of admission [2]. This contributes significantly to 
morbidity and mortality. Bacteria associated with HAI 
are mostly antimicrobial-resistant [3]. According to the 
World Health Organization (WHO), the spread of multi-
drug resistant microbes in healthcare settings is frequent 
and mostly occurs through HCPs’ contaminated hands or 
equipment and environment, which leads to outbreaks 
[4]. Robust infection prevention and control (IPC) meas-
ures, which include the use of personal protective equip-
ment (PPE), are effective in controlling the spread of 
AMR, and it’s one of the objectives of the WHO’s Global 
Action Plan on AMR [5, 6].

The pooled global prevalence of HAI between 2000 and 
2021 was 0.14%, with an annual rate increase of 0.06%. 
The Central African region had the highest rate of HAI, 
estimated at 0.27% [7]. Systematic review and meta-anal-
yses in 2022 and 2024 revealed the prevalence of HAI in 
Africa at 12.76% and 15%, respectively [3, 8].

IPC measures aim to prevent infection in the  health-
care environment and reduce infection transmission [9]. 
Standard precaution (SP) and transmission-based pre-
caution (TBP) are the two tiers of IPC measures for pro-
tecting patients and HCPs against HAI. These measures 
include hand hygiene practices and the use of specialized 
material known as PPE, amongst others [10, 11]. Some 
studies have, however, suggested poor compliance with 
the use of PPE [12]. SP is recommended in all patients to 
avoid contact with bodily fluids regardless of suspected 
or confirmed status [13]. At the same time, TBP is used 
in addition to SP for infection prevention in patients who 
may be colonized or infected with specific infectious 
agents, which warrants additional infection transmission 
prevention via airborne, droplet, or direct/indirect con-
tact [14].

Many tools have been developed to assess healthcare 
workers’ compliance with IPC measures. However, this 
has mainly been done for SP as opposed to the very few 
on TBP. These tools widely used are self-reported with 
varied methodologies and tend to overestimate compli-
ance [15, 16]. Moreover, it was reported by Lommi et al. 
that these available instruments that measure the compli-
ance of HCPs with SPs are of low-moderate quality [16]. 
A more objective measure of HCPs’ compliance to SP, 
developed by the WHO for direct observation of HCPs 

during patient care by trained and validated observers, is 
considered the gold standard for hand hygiene monitor-
ing [17].

A study in Cameroon revealed challenges to adhering 
to IPC measures by HCPs, notably high workload, dis-
tant washing points, the lack or erratic availability of PPE, 
as well as the perceived risk-free nature of care activity 
[18]. Another study in Cameroon evaluating compliance 
to facility-level attributes like awareness and adoption of 
the national IPC guidelines, availability of isolated rooms, 
composition/functioning of IPC committees, staff train-
ing on IPC, and IPC surveillance activities reported less 
than 50% compliance with all facilities [19].

Despite these challenges, there is a dearth of data con-
cerning HCPs’ compliance with TBP in Cameroon and 
Africa. Addressing this gap will help drive policy changes 
to curb the spread of HAI and AMR.

Methods
Aim
This study aimed to determine healthcare providers’ 
compliance with TBPs (appropriate use of PPE) and their 
determinants in four health facilities to help curb the 
burden of HAIs and AMR.

Study design
This was a cross-sectional study conducted with HCPs 
over five months (1st January to May 2024) in four health 
facilities in the Fako division of the Southwest region of 
Cameroon.

Study setting
Health facilities in Cameroon are categorized into seven 
categories. The first category is general hospitals, the 
second category is central hospitals, the third category 
is regional hospitals, the fourth category is district hos-
pitals, the fifth category is subdivision medical centers, 
the sixth category is integrated health centers, and the 
seventh category is ambulatory health centers. A national 
IPC guideline is made available to all health facilities 
nationwide by the Ministry of Health [20]. Convenient 
sampling was used to select the facilities, considering 
their high bed capacities and whether they are publicly or 
privately funded. The publicly funded were Buea Reginal 
Hospital (Category three, which has a sanitation depart-
ment but without statutory meetings and follow-ups) and 
Limbe Regional Hospital (Category three, which has an 
IPC committee with neither a specified meeting period 
nor regular follow-up), and two private hospitals, Mount 
Mary Hospital(Category four, which has an IPC commit-
tee with regular monthly meetings) and Solidarity Health 
Foundation (Category four, which has makeshift IPC 
committee when need arises).
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Study population
HCPs who had contact with patients or potentially infec-
tious samples in the four facilities, had worked for at least 
six months, and consented to the study were recruited. 
HCPs were randomly chosen from each facility through 
proportionate-to-size sampling. 

The  sample size calculation for a single proportion 
(n =  z2pq/e2) was used. Where z = 1.96, e = level of pre-
cision at 5%, and p = 0.9 is the full compliance for SP at 
90% reported in a survey in 2016 by Hassan Haridi et al., 
in Saudi Arabia [21]. The calculated minimum sample 
size was 139 participants.

Proportionate sampling of participants from the facilities
Proportionate sample per facility; nf/N, where n = 
minimum sample, f = HCPs in the departements con-
sidered per facility, N = Total HCPs in all four facilities. 
Buea Regional Hospital minimum sample population: 
139×195

607
= 44.65 ≈ 45.

Limbe Regional Hospital minimum sample population: 
139×225

607
= 51.52 ≈ 52.

Mount Mary Hospital minimum sample population: 
139×130

607
= 29.77 ≈ 30.

Solidarity Health Foundation minimum sample popu-
lation: 139×65

607
= 14.88 ≈ 15 . Therefore, 142 participants 

who had indications for TBPs during the individual 
observation period were recruited. 

Data collection
This study used a structured questionnaire that cap-
tured sociodemographic characteristics and knowledge 
level on IPC measures (10-item questions on IPC meas-
ures) [22–24]. The compliance with TBP was obtained by 
direct HCP observation while they worked on patients 
with known transmissible diseases (TB, HIV, pneumo-
nia, Hepatitis B and C, suspected measles, and suspected 
cholera). The compliance was obtained using an obser-
vation checklist adapted from the WHO hand hygiene 
observation form [17] (see Additional file  1) adapted to 
capture measures tailored to TBPs. (see additional file 2).

To validate the questionnaire and the adapted WHO 
observation forms, two researchers pretested them in 
a different facility among 15 HCPs, and corrections 
were  made to capture TBP measures accurately. The 
HCPs were invited and given the study information 
sheets to help them understand the study, after which 
they signed the consent forms. Data collection started 
with participant observations for an average of 20  min 
each during healthcare delivery, with three opportunities 
for TBP noted per participant. For each opportunity, an 
indication and whether an action was taken or not was 
noted, which involved the use of gloves, gown, face mask, 

goggles, aprons, etc., depending on the specific TBP indi-
cation in a defined field of observation (patient imme-
diate vicinity of care whose dimensions varied with the 
facility, e.g., a ward, room) of the observer determined 
before  the initiation of the observation. The observa-
tion was performed only once, and this was done for 
each selected HCP in the chosen department, covering 
all work shifts. It was considered that no TBP action was 
taken if the HCP left the observer’s field of observation 
without performing an indicated action.

The self-administered structure questionnaire was con-
ducted immediately after the participant observation.

This structured questionnaire captured data on soci-
odemographic characteristics, IPC-related information 
of the participants, department, and facility, and lastly, a 
10-item questionnaire to assess their knowledge level on 
IPC [25] (see Additional file 3).

Description of variables
Outcome variable
Compliance with TBPs.

Calculated as; Compliance = (number of Actions)/
(Total number of Opportunities) × 100. This was done 
per HCP per session, which lasted an average of 20 min.

A cut-off for good compliance with TBP was set at an 
overall score of ≥ 80%, in line with the threshold used 
for SP compliance by Bahegwa et, 2022 in Tanzania [26]. 
None was found in the literature for TBP.

Explanatory variables
Participant factors: Gender (male, female), Age in years, 
work status (contract, volunteer, state worker), trained in 
IPC (Yes, No), profession (Doctor, Nurse, Midwife, Labo-
ratory Technician), knowledge level on IPC (knowledge-
able, not knowledgeable). Being knowledgeable was set 
at a score ≥ 7/10 since the mean knowledge score in our 
study was 7.25.

Facility factors: PPE available (Yes, No), IPC guide-
line in the department (Yes, No), IPC committee in the 
facility (Yes, No), facility type (public-funded, private-
funded), facility (Buea Regional Hospital, Limbe Regional 
Hospital, Solidarity Health Foundation, Mount Mary 
Hospital), Department [Surgical, Medical, paediatric, 
Obstetrics and gynaecology (OBGYN), Outpatient, Pri-
vate ward, Laboratory].

Data analysis
The data was entered into Excel 2016 for cleaning. The 
cleaned data was then exported into StataMP 18.0 for 
analysis. Categorical variables were computed and pre-
sented as proportions and percentages, and  quantita-
tive variables as means with standard deviation (SD). 
The Chi-square test was used to compare proportions. 
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Multivariable logistic regression analysis with backward 
elimination (likelihood ratio p values) was used to iden-
tify factors independently associated with good compli-
ance with TBP. Covariates with p ≤ 0.20 were fitted into 
the model. The covariate professional cadre was not 
included in the model due to collinearity with depart-
ment. Multicollinearity was checked with the mean–vari-
ance inflation factor (VIF) of 1.61, and the model fitness 
was tested with Hosmer–Lemeshow statistics (p = 0.40). 
The adjusted odd ratios and 95% confidence intervals 
were reported with their p-values. The level of signifi-
cance was set at p-value < 0.05.

Results
Of the 142 HCPs included in the analysis, the  majority 
were females, 106 (74.5%), and nurses, 75 (52.8%). The 
mean age of the participants was 27.35 years (SD ± 6.73). 
Most of the HCPs were from publicly funded health 
facilities, 101 (71.1%) and 131 (92.3%) indicated the avail-
ability of PPE in their departments. Also, 108 (76.6%) 
reported the presence of an IPC committee in their 
facilities, and 130 (91.5%) reported the availability of IPC 
guidelines in their departments. About 3 out of 4 partici-
pants had training in IPC, and 45.1% were knowledgeable 
on IPC. See Table 1.

In this study, the proportion of participants with good 
TBP compliance was 75.4% (95%CI: 67.4–82.2).

The predominant TBP type was contact precaution 125 
(88.0%), followed by droplet/airborne 17 (12.0%). The 
compliance to contact precaution was 94.2%, while for 
droplet /airborne was 12.8% (P = 0.09).

Proportion of compliance with TBP in facilities, 
departments, and professional cadre
The highest proportion of HCPs with good compliance 
with TBP were from Mount Mary Hospital (96.7%), 
and  close to three-quarters of  participants from Limbe 
and Buea Regional Hospitals had good compliance with 
TBP (P = 0.02). See Fig. 1.

The department with the  highest proportion of HCPs 
with good compliance with TBP was the laboratory 
(90.9%) and the pediatric unit (88.9%), followed by the 
surgical unit (81.1%). Only 1 in 2 obstetrics and gynecol-
ogy unit (OBGYN) participants had good compliance 
with TBP (P = 0.03). See Fig. 2.

The professional category with the highest proportion 
of TBP compliance was Laboratory technicians (90.6%), 
followed by Nurses (75.7%), and the least were Doctors 
(59.1%) (P = 0.06). For contact precautions, Laboratory 
technicians have the highest compliance (90.3%), fol-
lowed by Nurses (78.5%). Meanwhile, for droplet/air-
borne precautions, Laboratory technicians (100.0%) also 

Table 1 General characteristics of study participants in four 
health facilities in Fako, Cameroon

Variable Frequency (n = 142) Percentage (%)

Participant factor

Gender

 Male 36 25.4

 Female 106 74.6

Age (in years) 27.35 ± 6.73

 18 to ≤ 25 73 51.4

 > 25 to ≤ 35 54 38.0

 > 35 15 10.6

 Profession

 Doctor 22 15.5

 Lab. Technician 32 22.5

 Midwife 13 9.2

 Nurse 75 52.8

Work status

 Volunteer 89 62.7

 Contract 39 27.5

 State worker 14 9.8

Training in IPC

 Yes 107 75.4

 No 35 24.6

Knowledge of IPC

 Knowledgeable 64 45.1

 Not knowledgeable 75 54.9

Covid-19 vaccination

 Yes 46 32.4

 No 96 67.6

Hepatitis B vaccination

 Yes 101 71.1

 No 41 28.9

Health Facility factor

Facility

 Buea Regional Hospital 45 31.7

 Limbe Regional Hospital 52 36.6

 Mount Mary Hospital 30 21.1

 Solidarity Hospital 15 10.6

Type of facility

 Public 101 71.1

 Private 41 28.9

Department

 Surgical unit 37 26.1

Laboratory 33 23.2

 Medical 21 14.8

 OBGYN 21 14.8

 Outpatient 16 11.3

 Pediatric 09 6.3

 Private ward 05 3.5

PPE present unit

 Yes 131 92.3

 No 11 7.7
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had the highest compliance percentage, followed by Doc-
tors (66.7%). See Fig. 3.

Indications for transmission‑based precautions
The most common reason for needing TBP in our study 
was blood draw (31.7%), closely followed by wound 
dressing (30.3%), both of which warranted contact pre-
cautions. Meanwhile, cough, which needed droplet/air-
borne precaution, was 12.0% (see Table 2).

Factors associated with good compliance 
with transmission‑based precautions
On univariable analysis, work status, availability of PPE 
in the departments, facility, type of facility, department, 
availability of IPC guidelines in the departments, IPC 
training, and IPC committee in the facility were eligible 
for the multivariable model.

On multivariable analysis, factors independently asso-
ciated with good TBP compliance were HCPs trained in 

IPC (aOR: 2.89, 95%CI; 1.16–7.22, P = 0.02), the avail-
ability of PPE in the facility’s departments (aOR: 6.00, 
95%CI; 1.24–29.17, P = 0.03), and working in the facil-
ity;  Mount Mary Hospital (aOR: 22.47, 95%CI; 2.21–
228.08, P = 0.008). See Table 3.

Discussion
This study set out to determine the compliance of HCPs 
with TBPs and the associated factors. Three-quarters of 
the HCPs had good compliance with TBP. Factors inde-
pendently associated with compliance with TBP were 
training in IPC, PPE availability, and working in Mount 
Mary Hospital.

Compliance with TBP was 75.4% in this study. This is 
suboptimal since it’s below the ≥ 80% for good IPC com-
pliance, according to Bahegwa et  al., 2022 in Tanzania 
[26]. This could be because we used a direct observa-
tion method in this study, whereas they used compliance 
to standard precautions scale (CSPS), a self-reported 
questionnaire that potentially overestimates compli-
ance. This finding is similar to Kim and Lee’s observed 
adherence rate of 76.8% reported in 2022 among HCPs 
in South Korea [27]. However, it contrasts with the high 
(90.6–97.5%) adherence to appropriate PPE reported by 
Ashinyo et  al. in Ghana [28]. This is because this study 
considered compliance as the use of PPE when TBP is 
indicated in the post-COVID-19 era. In contrast, they 
determined compliance with PPE during the COVID-
19 era, where HCPs were more conscious of the risk 
of transmission of the highly infectious SAR-COV 2 
virus. It is worth noting that this is higher than the IPC 

Table 1 (continued)

Variable Frequency (n = 142) Percentage (%)

IPC committee present

 Yes 108 76.6

 No 34 23.9

IPC guidelines present in the unit

 Yes 130 91.5

 No 12 8.5

OBGYN; Obstetrics and gynaecology, PPE; Personal protective equipment; IPC; 
Infection prevention and control, % Percentage, n; Sample

Fig. 1 Proportion of transmission-based precautions (TBP) compliance among healthcare providers in the four health facilities
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compliance of 50.7% by Angaw et  al. in [26] and 34.5% 
by Senbato et  al. in 2014 in Ethiopia [24]. The higher 
compliance in our study can be explained by the fact that 
we studied compliance with TBP, whereas they reported 
compliance with SP. This difference could be because 
HCPs in our study may have been more conscious when 
working with patients with known or suspected to be 
infected with a transmissible disease.

PPE was available for most of the participants in this 
study. This is in contrast to less than half of the partici-
pants reporting the availability of PPE in a study in the 
capital city of Cameroon [18]. This is possible because 
the majority of the participants in our study were  from 
secondary referral hospitals. In contrast, their study par-
ticipants were  recruited from district hospitals, which 
may be less equipped. In this study, the availability of PPE 

Fig. 2 Proportion of transmission-based precautions (TBP) compliance among healthcare providers in the facility departments

Fig. 3 Proportion of contact and droplet/airborne precautions compliance in each professional cadre in the four health facilities
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was significantly associated with good compliance with 
TBP. This is congruent with the findings of Angaw et al. 
in 2019 in Ethiopia, where a sufficient supply of protec-
tive material was associated with adherence to IPC [29]. 
The safety culture of making PPE readily available to 
HCPs enables usage when indicated and will aid in curb-
ing HAI and, hence, AMR emergence and spread.

Compliance with contact precautions in this study 
was high (94.2%). This may be because infectious bod-
ily fluids from patients, such as diarrheal stool, blood, 
and wound discharge, were visible to the HCPs, who 
took extra precautions to protect themselves, unlike the 
12.8% compliance for droplet/airborne precaution. This 
is in contrast with the low compliance (7–22%) with 
contact precaution reported by Yanke et  al. in the USA 
[30]. This difference can be explained by the fact that this 
study considered appropriate use of PPE when indicated, 
whereas they took into account full compliance with 
room entry and exit, donning /doffing of PPE, and ele-
ments of SP.

In this study, Doctors’ compliance with contact pre-
cautions was low (56.3%). This is in contrast to the high 
infectious disease doctors’ contact precaution compli-
ance of 100% reported by Katanami et al., 2018 in Japan 
[31]. This is because, in this study, the Doctors were all 
non-infectious disease specialists who are not experts in 
infectious disease control and management.

Most of the staff working in the laboratory had good 
compliance with TBP in our study. This is the same as the 
finding reported by Gebresilassie et al. in 2014 in North-
ern Ethiopia [13] where laboratory staff had higher odds 
of compliance with IPC measures. However, department 
and professional cadre were not significantly associated 
with TBP which is  similar to that reported by Mutaru 
et al. in 2022 in Ghana [25] where professional rank was 
not associated with IPC compliance.

In our study, HCPs from Mount Mary Hospital, a 
private facility, had higher odds of good compliance 

with TBP. This is similar to the finding of Tyagi et al. 
in India [32] where they found that private facilities 
had 100% compliance with IPC (hand hygiene), com-
pared to public facilities, which had 27%. This could 
be because Mount Mary Hospital is the only facility in 
our study with a functional IPC committee that meets 
monthly. In addition, the administration and staff are 
possibly more conscious about the  quality of care as 
they are privately funded and rely on patient turnout 
for sustainability.

Being knowledgeable about IPC was not significantly 
associated with TBP. This is similar to the findings by 
Mutaru et  al. in Ghana in 2022 [25]. This is because 
knowledge does not directly translate into practice, as 
other factors like attitude, organizational safety culture, 
and perceived benefit have been shown to influence IPC 
practice [33, 34]. However, this was in contrast with the 
report by Senbato et  al.in Ethiopia [24] and a system-
atic review and meta-analysis by Alhumaid et al. in [35] 
where knowledgeable participants had higher odds of 
IPC compliance. Differences in tools to measure knowl-
edge, grading, and study methodology could explain the 
difference observed.

The availability of IPC guidelines (91.5%) was asso-
ciated with TBP on univariable analysis, but this dis-
appeared when controlled for other covariates in our 
study. This contrasts with the findings by Mutaru et al. in 
Ghana [25] where the presence of IPC guidelines in the 
department was associated with IPC compliance. The 
availability of IPC guidelines is expected to improve IPC 
compliance since it is a source of continuous knowledge 
and reminders.

HCPs who had training in IPC had higher odds of com-
pliance with TBP. This is in agreement with the results of 
Senbato et al. 2024 in Ethiopia and Bahegwa et al. 2022 in 
Tanzania [26]. Training HCPs in up-to-date IPC practices 
is necessary to prevent and control HAIs [11].

Study strength and limitation
This study utilized a direct observation method to obtain 
compliance, which is considered the gold standard by 
WHO, over a self-reporting that overestimated compli-
ance to IPC.

Our study was subjected to the Hawthorne effect, as 
HCPs could change their practice (social desirability) if 
they were aware of being observed. However, we tried 
to mitigate this by allowing at least 24  h to elapse after 
obtaining the informed consent and only administering 
the questionnaire after the direct observation.

Table 2 Indications for transmission-based precautions among 
healthcare providers in four health facilities in Fako Cameroon

IV; Intravenous, %; Percentage, n; Sample

Indication Frequency (n = 142) Percentage (%)

Blood draw 45 31.7

Wound dressing 43 30.3

Cough 17 12.0

Childbirth 14 9.9

Vomiting 08 5.6

IV-line placement 06 4.2

Bleeding 05 3.5

Watery stool 04 2.8
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Conclusion and recommendations
In our study, three-quarters of HCPs had good compli-
ance with TBPs, which was suboptimal. The determinants 

of good compliance to TBP among healthcare provid-
ers were making PPE available in the facility, and  train-
ing healthcare providers on IPC. Tailored public health 

Table 3 Factors associated with TBP compliance among healthcare providers in four health facilities in Fako, Cameroon

PPE; Personal protective equipment, IPC; Infection prevention and control, n; Sample, OR; Odds ratio, aOR; Adjusted odds ratio, %; Percentage, CI; Confidence interval

Variables Univariable analysis (n = 142) P value Multivariable analysis (n = 142) P value

% OR (95%CI) % aOR (95%CI)

Gender

 Male 74.6 1.49 (0.59–3.77) 0.40 – – – –

 Female 25.4 1

Age (in years)

 18 to ≤ 25 51.4 0.38 (0.04–3.19) 0.37 – – – –

 > 25 to ≤ 35 38.0 0.75 (0.07–7.88) 0.81 – – – –

 > 35 10.6 1

Work status

 Contract 27.5 3.5 (0.74–16.55) 0.11 27.5 3.25 (0.46–22.76) 0.24

 Volunteer 62.7 0.92 (0.26–3.19) 0.89 9.8 0.97 (0.19–4.89) 0.97

 State worker 9.8 1 62.7 1

PPE present in unit

 Yes 92.3 4.22 (1.20–14.83) 0.03 92.3 6.00 (1.24–29.17) 0.03
 No 7.7 1 7.7 1

Facility

 Buea Regional Hospital 31.7 1.64 (0.49–5.55) 0.43 31.7 1.34 (0.38–4.76) 0.65

 Limbe Regional Hospital 36.6 1.64 (0.50–5.43) 0.41 36.6 2.20 (0.61–7.92) 0.23

 Mount Mary Hospital 21.1 19.33 (2.05–182.55) 0.01 21.1 22.47 (2.21–228.08) 0.008
 Solidarity Hospital 10.6 1 10.6 1

Type of facility

 Public 71.1 0.43 (0.16–1.12) 0.08 71.1 0.45 (0.09–4.19) 0.49

 Private 28.9 1 28.9 1

Department

 Surgical Unit 26.1 2.86 (0.40–20.47) 0.30 26.1 3.33 (0.42–26.45) 0.26

 Laboratory 23.2 6.67 (0.78–57.06) 0.08 23.2 3.86 (0.42–35.19) 0.23

 Medical unit 14.8 1.33 (0.18–9.91) 0.78 14.8 1.27 (0.15–10.75) 0.82

 OBGYN 14.8 0.73 (0.10–5.33) 0.76 14.8 0.74 (0.09–6.11) 0.78

 Outpatient unit 11.3 1.47 (0.18–11.72) 0.72 11.3 0.92 (0.10–8.61) 0.94

Pediatric Unit 6.3 5.33 (0.34–82.8) 0.23 6.3 10.89 (0.57–209.16) 0.11

 Private Ward 3.5 1 3.5 1

Knowledge on IPC 

 Knowledgeable 45.1 0.97 (0.45–2.08) 0.93 – – – –

 Not knowledgeable 54.9 1

IPC Guideline present in unit

 Yes 91.5 3.48 (1.04–11.62) 0.04 91.6 1.30 (0.14–12.14) 0.82

 No 8.5 1 8.4 1

IPC Committee present

vYes 76.6 2.02 (0.87–4.67) 0.10 76.6 1.45 (0.36–5.81) 0.60

 No 23.9 1 23.9 1

Training in IPC

 Yes 75.4 3.26 (1.43–7.46) 0.005 75.4 2.89 (1.16–7.22) 0.02
 No 24.6 1 24.6 1
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measures should be implemented to improve and sustain 
HCPs’ compliance with TBP.

To help reduce the burden of HAIs, which often drive 
the emergence and spread of AMR, we recommend that 
policymakers and hospital administrators ensure the sup-
ply and availability of PPE to health providers. In addi-
tion, functional IPC committees should be established, 
and HCPs should be encouraged to engage in IPC train-
ing emphasizing TBPs.

Abbreviations
HAI  Healthcare-associated infection
HCP  Healthcare provider
IPC  Infection prevention and control
OBGYN  Obstetrics and gynecology
PPE  Personal Protective Equipment
SP  Standard precautions
TBP  Transmission-based precautions
WHO  World Health Organization

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s13756- 025- 01523-8.

Additional file 1

Additional file 2

Additional file 3

Acknowledgements
The authors would like to thank each study participant for their contributions. 
The research team would like to express their gratitude to the Buea and Limbe 
Regional Hospitals, Mount Mary Hospital, Solidarity Health Foundation, and 
Triad Research Foundation (TRF) for all the support and assistance provided to 
make this project a reality.

Author contributions
LTM and MST conceived and designed the study. LTM and MST drafted the 
research proposal with inputs from TJ and DGT. LTM, MST, MTN, and DGT 
collected the data. LTM analyzed the data. LTM wrote the first draft of the 
manuscript. TJ, DGT, MST, MTN, STE, FEJ, LSTE, and BCMP, critically reviewed the 
manuscript. All authors read and approved the final version of this manuscript.

Funding
No funding was received for this research project.

Availability of data and materials
All data from the results of this study are available upon reasonable request 
from the corresponding author.

Declarations

Ethics statement and consent to participants
Ethical clearance was obtained from the institutional review board of the 
Faculty of Health Sciences, University of Buea, Cameroon (Ref; 2024/2364–01/
UB/SG/IRB/FHS), and administrative approval was obtained from the four 
institutions. Informed consent was obtained from each participant before the 
data collection.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests

Author details
1 Triad Research Foundation (TRF), Buea, Cameroon. 2 Faculty of Health Sci-
ences, University of Buea, Buea, Cameroon. 3 Université Libre de Bruxelles, 
Brussels, Belgium. 4 Liverpool School of Tropical Medicine, Liverpool, UK. 
5 Faculty of Medicine and Health Sciences, Stellenbosch University, Cape Town, 
South Africa. 

Received: 28 November 2024   Accepted: 20 January 2025

References
 1. Cocker D, Fitzgerald R, Brown CS, Holmes A. Protecting healthcare and 

patient pathways from infection and antimicrobial resistance. BMJ. 
2024;387: e077927.

 2. Savul S, Lalani FK, Ikram A, Khan MA, Khan MA, Ansari J. Infection preven-
tion and control situation in public hospitals of Islamabad. J Infect Dev 
Ctries. 2020;14:1040–6.

 3. Bunduki GK, Masoamphambe E, Fox T, Musaya J, Musicha P, Feasey 
N. Prevalence, risk factors, and antimicrobial resistance of endemic 
healthcare-associated infections in Africa: a systematic review and meta-
analysis. BMC Infect Dis. 2024;24:158.

 4. mdro-literature-review.pdf [Internet]. [cited 2025 Jan 3]. Available from: 
https:// cdn. who. int/ media/ docs/ defau lt- source/ integ rated- health- servi 
ces- (ihs)/ infec tion- preve ntion- and- contr ol/ mdro- liter ature- review. pdf? 
sfvrsn= 88dd4 5c7_2

 5. WHO-EURO-2023–8928–48700–72384-eng.pdf [Internet]. [cited 2025 Jan 
3]. Available from: https:// iris. who. int/ bitst ream/ handle/ 10665/ 374984/ 
WHO- EURO- 2023- 8928- 48700- 72384- eng. pdf? seque nce=1

 6. Bernatchez SF. Reducing antimicrobial resistance by practicing better 
infection prevention and control. Am J Infect Control. 2023;51:1063–6.

 7. Raoofi S, Pashazadeh Kan F, Rafiei S, Hosseinipalangi Z, Noorani Mejareh 
Z, Khani S, et al. Global prevalence of nosocomial infection: A systematic 
review and meta-analysis. PLoS ONE. 2023;18: e0274248.

 8. Abubakar U, Amir O, Rodríguez-Baño J. Healthcare-associated infections 
in Africa: a systematic review and meta-analysis of point prevalence stud-
ies. J Pharm Policy Pract. 2022;15:99.

 9. Aghdassi SJS, Kohlmorgen B, Schröder C, Peña Diaz LA, Thoma N, Rohde 
AM, et al. Implementation of an automated cluster alert system into the 
routine work of infection control and hospital epidemiology: experiences 
from a tertiary care university hospital. BMC Infect Dis. 2021;21:1–9.

 10. Siegel JD, Rhinehart E, Jackson M, Chiarello L. Guideline for isolation 
precautions: preventing transmission of infectious agents in health care 
settings. Am J Infect Control. 2007;35:S65-164.

 11. Kubde D, Badge AK, Ugemuge S, Shahu S. Importance of hospital infec-
tion. Control Cureus. 2023;15: e50931.

 12. Krein SL, Mayer J, Harrod M, Weston LE, Gregory L, Petersen L, et al. Iden-
tification and characterization of failures in infectious agent transmission 
precaution practices in hospitals: a qualitative study. JAMA Intern Med. 
2018;178:1016–57.

 13. Gebresilassie A, Kumei A, Yemane D. Standard precautions practice 
among health care workers in public health facilities of Mekelle Special 
Zone, Northern Ethiopia. J Community Med Health Educ. 2014;4:1–5.

 14. CDC. Transmission-Based Precautions [Internet]. Infect. Control. 2024 
[cited 2024 Oct 11]. Available from: https:// www. cdc. gov/ infec tion- contr 
ol/ hcp/ basics/ trans missi on- based- preca utions. html

 15. Kim JS, Lee E. Difference between self-reported adherence to standard 
precautions and surveillance and factors influencing observed adher-
ence: a quantile regression approach. BMC Nurs. 2022;21:199.

 16. Lommi M, De Benedictis A, Porcelli B, Raffaele B, Latina R, Montini G, et al. 
Evaluation of standard precautions compliance instruments: a systematic 
review using COSMIN methodology. Healthc Basel Switz. 2023;11:1408.

 17. Sax H, Allegranzi B, Chraïti M-N, Boyce J, Larson E, Pittet D. The World 
Health Organization hand hygiene observation method. Am J Infect 
Control. 2009;37:827–34.

 18. Takougang I. Observance of standard precautions for infection preven-
tion in the Covid-19 era: a cross sectional study in six district hospitals in 
Yaounde, Cameroon. Am J Biomed Sci Res. 2023;19:590–8.

https://doi.org/10.1186/s13756-025-01523-8
https://doi.org/10.1186/s13756-025-01523-8
https://cdn.who.int/media/docs/default-source/integrated-health-services-(ihs)/infection-prevention-and-control/mdro-literature-review.pdf?sfvrsn=88dd45c7_2
https://cdn.who.int/media/docs/default-source/integrated-health-services-(ihs)/infection-prevention-and-control/mdro-literature-review.pdf?sfvrsn=88dd45c7_2
https://cdn.who.int/media/docs/default-source/integrated-health-services-(ihs)/infection-prevention-and-control/mdro-literature-review.pdf?sfvrsn=88dd45c7_2
https://iris.who.int/bitstream/handle/10665/374984/WHO-EURO-2023-8928-48700-72384-eng.pdf?sequence=1
https://iris.who.int/bitstream/handle/10665/374984/WHO-EURO-2023-8928-48700-72384-eng.pdf?sequence=1
https://www.cdc.gov/infection-control/hcp/basics/transmission-based-precautions.html
https://www.cdc.gov/infection-control/hcp/basics/transmission-based-precautions.html


Page 10 of 10Mbapah et al. Antimicrobial Resistance & Infection Control           (2025) 14:21 

 19. Ekanga G, Kamga H, Ekobo A, Abange Ph.D. W, Ntsomboh Ntsefong G, 
Essomba A, et al. Recommendations On The Fight Against Nosocomial 
Infections Compliance In Health Facilities Of Yaounde (Cameroon). Int J 
Sci Res Manag. 2019;07:AH-2019.

 20. National guidelines on infection prevention and control in health facili-
ties in Cameroon [Internet]. CCOUSP. [cited 2025 Jan 13]. Available from: 
https:// www. ccousp. cm/ downl oad/ natio nal- guide lines- on- infec tion- 
preve ntion- and- contr ol- in- health- facil ities- in- camer oon/

 21. Haridi HK, Al-Ammar AS, Al-Mansour MI. Compliance with infection con-
trol standard precautions guidelines: a survey among dental healthcare 
workers in Hail Region. Saudi Arabia J Infect Prev. 2016;17(6):268–76. 
https:// doi. org/ 10. 1177/ 17571 77416 645344.

 22. Nofal M, Subih M, Al-Kalaldeh M, Al HM. Factors influencing compliance 
to the infection control precautions among nurses and physicians in 
Jordan: a cross-sectional study. J Infect Prev. 2017;18:182–8.

 23. Sh H, Wm E, Es M, Fe M. Knowledge, Attitude and Practice of Infection 
Prevention Measures among Health Care Workers in Wolaitta Sodo Otona 
Teaching and Referral Hospital. J Nurs Care [Internet]. 2017 [cited 2024 
May 31];06. Available from: https:// www. omics online. org/ open- access/ 
knowl edge- attit ude- and- pract ice- of- infec tion- preve ntion- measu res- 
among- health- care- worke rs- in- wolai tta- sodo- otona- teach ing- and- ref- 
2167- 1168- 10004 16. php? aid= 92509

 24. Senbato FR, Wolde D, Belina M, Kotiso KS, Medhin G, Amogne W, et al. 
Compliance with infection prevention and control standard precautions 
and factors associated with noncompliance among healthcare workers 
working in public hospitals in Addis Ababa. Ethiopia Antimicrob Resist 
Infect Control. 2024;13:32.

 25. Mutaru A-M, Balegha AN, Kunsu R, Gbeti C. Knowledge and determinants 
of infection prevention and control compliance among nurses in Yendi 
municipality. Ghana PLOS ONE. 2022;17: e0270508.

 26. Bahegwa RP, Hussein AK, Kishimba R, Hokororo J, German C, Ngowi R, 
et al. Factors affecting compliance with infection prevention and control 
standard precautions among healthcare workers in Songwe region. 
Tanzania Infect Prev Pract. 2022;4: 100236.

 27. Williams VR, Leis JA, Trbovich P, Agnihotri T, Lee W, Joseph B, et al. Improv-
ing healthcare worker adherence to the use of transmission-based 
precautions through application of human factors design: a prospective 
multi-centre study. J Hosp Infect. 2019;103:101–5.

 28. Ashinyo ME, Dubik SD, Duti V, Amegah KE, Ashinyo A, Asare BA, et al. 
Infection prevention and control compliance among exposed healthcare 
workers in COVID-19 treatment centers in Ghana: a descriptive cross-
sectional study. PLoS ONE. 2021;16: e0248282.

 29. Angaw DA, Gezie LD, Dachew BA. Standard precaution practice and 
associated factors among health professionals working in Addis Ababa 
government hospitals, Ethiopia: a cross-sectional study using multilevel 
analysis. BMJ Open. 2019;9: e030784.

 30. Yanke E, Zellmer C, Van Hoof S, Moriarty H, Carayon P, Safdar N. Under-
standing the current state of infection prevention to prevent clostridium 
difficile infection: a human factors and systems engineering approach. 
Am J Infect Control. 2015;43:241–7.

 31. Katanami Y, Hayakawa K, Shimazaki T, Sugiki Y, Takaya S, Yamamoto K, 
et al. Adherence to contact precautions by different types of healthcare 
workers through video monitoring in a tertiary hospital. J Hosp Infect. 
2018;100:70–5.

 32. Tyagi M, Hanson C, Schellenberg J, Chamarty S, Singh S. Hand hygiene in 
hospitals: an observational study in hospitals from two southern states of 
India. BMC Public Health. 2018;18:1299.

 33. Braun BI, Chitavi SO, Suzuki H, Soyemi CA, Puig-Asensio M. Culture of 
safety: impact on improvement in infection prevention process and 
outcomes. Curr Infect Dis Rep. 2020;22:34.

 34. Salwa M, Haque MA, Islam SS, Islam MT, Sultana S, Khan MMH, et al. 
Compliance of healthcare workers with the infection prevention and 
control guidance in tertiary care hospitals: quantitative findings from an 
explanatory sequential mixed-methods study in Bangladesh. BMJ Open. 
2022;12: e054837.

 35. Alhumaid S, Al Mutair A, Al Alawi Z, Alsuliman M, Ahmed GY, Rabaan AA, 
et al. Knowledge of infection prevention and control among healthcare 
workers and factors influencing compliance: a systematic review. Antimi-
crob Resist Infect Control. 2021;10:86.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://www.ccousp.cm/download/national-guidelines-on-infection-prevention-and-control-in-health-facilities-in-cameroon/
https://www.ccousp.cm/download/national-guidelines-on-infection-prevention-and-control-in-health-facilities-in-cameroon/
https://doi.org/10.1177/1757177416645344
https://www.omicsonline.org/open-access/knowledge-attitude-and-practice-of-infection-prevention-measures-among-health-care-workers-in-wolaitta-sodo-otona-teaching-and-ref-2167-1168-1000416.php?aid=92509
https://www.omicsonline.org/open-access/knowledge-attitude-and-practice-of-infection-prevention-measures-among-health-care-workers-in-wolaitta-sodo-otona-teaching-and-ref-2167-1168-1000416.php?aid=92509
https://www.omicsonline.org/open-access/knowledge-attitude-and-practice-of-infection-prevention-measures-among-health-care-workers-in-wolaitta-sodo-otona-teaching-and-ref-2167-1168-1000416.php?aid=92509
https://www.omicsonline.org/open-access/knowledge-attitude-and-practice-of-infection-prevention-measures-among-health-care-workers-in-wolaitta-sodo-otona-teaching-and-ref-2167-1168-1000416.php?aid=92509

	Compliance with transmission-based precautions, and associated factors among healthcare providers in Cameroon: a cross-sectional study
	Abstract 
	Background 
	Method 
	Results 
	Conclusion 

	Background
	Methods
	Aim
	Study design
	Study setting
	Study population
	Proportionate sampling of participants from the facilities
	Data collection
	Description of variables
	Outcome variable
	Explanatory variables

	Data analysis

	Results
	Proportion of compliance with TBP in facilities, departments, and professional cadre
	Indications for transmission-based precautions
	Factors associated with good compliance with transmission-based precautions

	Discussion
	Study strength and limitation

	Conclusion and recommendations
	Acknowledgements
	References


