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1  |  INTRODUC TION

Cervical cancer is one of the most typical cancers worldwide, with 
an estimated 604,000 new cases and 342,000 deaths in 2020 (Sung 
et al., 2021). It disproportionately affects Human Immunodeficiency 
Virus (HIV) infected women compared to uninfected ones (Sung 
et al., 2021). Improved knowledge, attitude and practice towards 
cervical cancer screening have been shown to improve diagnosis 
rates and outcomes (Taneja et al., 2021).

2  |  BACKGROUND

Invasive cervical cancer (ICC) is a public health problem respon-
sible for increased morbidity and mortality worldwide (Burchell 
et al., 2018). An estimated 570,000 women worldwide were diag-
nosed with cervical cancer, and about 311,000 of them died from 
the disease in 2018 (Piñeros et al., 2018). Nearly 5% of all cervical 
cancer cases are attributable to HIV infection (Stelzle, Tanaka, Lee, 
Khalil, et al., 2021). Sub- Saharan Africa (SSA) has the highestburden, 
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Abstract
Aim: To explore the knowledge, attitude and practices of cervical cancer screening 
among HIV- infected women in public health facilities in Lusaka, Zambia.
Design: Cross- sectional study.
Methods: The study was conducted from 1st January 2020 to 28th February 2020. 
We used a structured questionnaire for data collection. The Structural Equation 
Modelling (SEM) was used to analyse relationships among latent variables (knowl-
edge, attitude and practice).
Results: The overall knowledge, attitude, and practice scores of cervical cancer 
screening among women living with HIV were 6.86/11 (62.4%), 6.41/7 (91.6%) and 
2.92/8 (36.5%), respectively. Overall, knowledge was positively and significantly as-
sociated with attitude (r = .53, p < .001) and practice (r = .38, p < 0.001). Additionally, 
attitude and practice were significantly associated (r = 0.29, p < .001). Our findings 
support the reinforcement of current public health interventional programmes to im-
prove the knowledge about cervical cancer and screening uptake.
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where over 71% of women living with HIV develop cervical cancer 
(Shrestha et al., 2018). Globally, Zambia has the third- highest in-
cidence rate of cervical cancer, with 66.4 new cases per 100,000 
women in 2018 (WHO, 2020). Moreover, cervical cancer is the com-
monest female cancer in Zambia (Arbyn et al., 2020), with 1,839 as-
sociated deaths in 2018 (Matambo et al., 2018).

Cervical cancer arises following a human papillomavirus 
(HPV) persistent infection with oncogenic or high- risk types 
(Schiffman et al., 1993). HPV types 16 and 18 cause nearly 75% 
of cervical cancer cases, while HPV types 31 and 45 are respon-
sible for 10% of cervical cancers worldwide (Qureshi et al., 2015). 
HPV spreads from skin to skin or through sexual contact be-
tween mucous membranes of people with the infection (Nindl & 
Stockfleth, 2020). In persistent “high- risk” HPV infections, the 
virus can damage the deoxyribonucleic acid (DNA) and cause cells 
to divide and continue growing out of control leading to cancer 
(Arbyn et al., 2018).

The development of cervical cancer is linked to various risk fac-
tors, including multiple sexual partners, unprotected sex, and co-
itus with uncircumcised sexual partners (Small et al., 2017). Other 
factors include smoking, prolonged use of combined oral contra-
ceptives, and engaging in early sexual practices (Torre et al., 2016). 
Women with HIV infection tend to have a higher risk of persistent 
oncogenic HPV infection due to lowered immunity (Jacob, 2015). 
Women living with HIV infection are six times more likely to get 
cervical cancer than those without HIV infection (Stelzle, Tanaka, 
Lee, Ibrahim Khalil et al., 2021). The reported high incidence of 
cervical cancer in Zambia is linked to the heavy burden of HIV 
infection (Nyambe & Lubeya, 2021; Palefsky et al., 2018). HPV in-
fection may present without symptoms or might be detected due 
to abnormal cervical cytology (Bennett & Edmonds, 2012). If cer-
vical cancer symptoms are present, they might include post- coital 
bleeding, offensive blood- stained vaginal discharge, postmeno-
pausal bleeding and dyspareunia (i.e. painful sexual intercourse) 
(Mwaka et al., 2015).

Cervical cancer prognosis and clinical outcomes are signifi-
cantly improved by screening and testing, making it possible to di-
agnose and treat cervical cancer in the early stages (Deverakonda 
& Gupta, 2016). However, even when diagnosed early, in many 
low resource settings like Zambia, there is a long turnaround time 
to treatment (Mumba et al., 2021). Regular screening at different 
ages is now recommended in Zambia and other SSA countries 
as a secondary prevention strategy for cervical cancer (Brisson 
et al., 2020; WHO, 2020). From 21 to 29 years, it is recommended 
that women have a Pap smear every 3 years (WHO, 2020). Every 
5 years for those from 30 to 65 years combined with HPV test-
ing (WHO, 2020). However, after 65 years, it is recommended 
that women who have had regular screening can stop screening 
(Campos et al., 2017). Nevertheless, in the 2019– 2023 Zambia 
National Strategic Plan on preventing and controlling cervical 
cancer, all eligible women will be screened every 3 years regard-
less of HIV serostatus (WHO, 2020). Another management cri-
teria used is vaccination, one of the most commonly used public 

health strategies to reduce the risk of infection and minimize the 
prevalence of the disease- causing agent (HPV) in the environment 
(Landy et al., 2018).

Although cervical cancer early screening and treatment can 
decrease morbidity and mortality, most women in Zambia report 
to the hospital late (Chanda et al., 2020; WHO, 2020). We spec-
ulate that this could partly be explained by a lack of awareness, 
knowledge, and poor women's attitude towards cervical cancer 
screening. Between 2019 and 2023, Zambia targets to provide 
2,275,621 women with cervical cancer screening services and at-
tain a national coverage rate of 65% (WHO, 2020). This ambitious 
rollout will require massive sensitisation of the population, partic-
ularly the women living with HIV infection, due to their high risk of 
developing cervical cancer.

We, therefore, sought to explore the knowledge, attitude and 
practices towards cervical cancer screening, including its pre-
vention, treatment and symptoms among women living with HIV 
infection.

3  |  MATERIAL S AND METHODS

3.1  |  Study design, site and population

A cross- sectional study design was used among women living with 
HIV attending antiretroviral therapy (ART) clinics in the public 
health facilities (Chipata, Kanyama, Chawama, Matero and Chilenje) 
in Lusaka, Zambia. Lusaka is the capital, and largest city in Zambia, 
with an extensive network of primary health clinics (Mukosha 
et al., 2021), where HIV- related services are mostly provided free 
from user fees. Primary health clinics are staffed by doctors, clinical 
officers and nurses, who provide HIV services to the surrounding 
populations. The five public health facilities were selected because 
of their comparable cervical cancer screening services and popula-
tion density (Lusaka City Council, 2008).

A systematic random sampling technique was conducted based 
on the average clinic attendance of women living with HIV per day 
for 2 months. We determined that we needed to enrol every fifth 
woman at each public health facility who met the study's inclusion 
criteria. To be eligible, a woman had to be 18 years and above, living 
with HIV, should have been attending an ART clinic at one of the five 
public health facilities and should have signed informed consent. The 
enrolment was done after assigning the sample size to each health 
facility using probability proportional to size. The study was con-
ducted between 1st January 2020 to 28th February 2020.

3.2  |  Sample size

We used Stata version 16.1 to calculate the sample size, based on 
previously reported knowledge (cervical cancer causes, symptoms 
and prevention) of 20% (Lyimo & Beran, 2012) in a similar setting to 
Zambia. We needed to enrol at least 248 participants to determine 
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the true proportion with precision 0.05, power 80%, 10% non- 
response and 95% confidence level. This study was a preliminary, 
and therefore, we did not consider the clustering effect for the dif-
ferent health facilities and the expected heterogeneity of the target 
population in terms of education level and wealth.

3.3  |  Data collection tool

We used a structured self- administered questionnaire for data 
collection. The questionnaire was adapted from a study done in 
Ethiopia on the knowledge about cervical cancer and barriers to-
wards screening among women living with HIV infection (Shiferaw 
et al., 2018) and a local study done in the general population 
(Nyambe et al., 2019). Before adaptation, we pre- tested the ques-
tionnaire among 12 HIV- positive women in local public health sec-
tor clinics that were not included in the study. The questionnaire 
was prepared in English and contained closed- ended questions 
only. To address language barriers, we translated the questionnaire 
into Nyanja and Bemba, the two local languages that are commonly 
spoken in Lusaka. We did not back translate the questionnaires 
because the questions were all quantitative. A qualified local lan-
guages translator translated the questionnaire, which comprised 
four sections. Section A focused on socio- demographic information 
to elicit intrapersonal and interpersonal attributes. Questions in 
this section included: the participants' age (date from last birthday), 
an education level (tertiary, secondary, primary), religion (Catholic, 
Protestant, Muslim or other), employment status (employed or un-
employed), marital status (married, single), household income per 
month in Zambian kwacha (rate to dollar at the time of data collec-
tion was 19 ZMW to $1), HIV serostatus, how long they had been 
living with HIV. Section B focused on knowledge about cervical can-
cer, including its symptoms, treatment and prevention (risk factors, 
i.e. multiple partners, vaginal douching, HPV infection, low immu-
nity due to HIV, early sexual debut, symptoms, i.e. vaginal bleeding, 
pain during sex; prevention, i.e. how often and when to screen if HIV 
positive, attending a regular screening, HPV vaccine and treatment 
options, i.e. chemotherapy, radiotherapy or surgery). At the end of 
section B, all respondents were given basic information on cervical 
cancer causes, risks and prevention to bridge the knowledge gap.

Section C focused on the attitude towards cervical cancer 
screening (ever been screened before, when last time screened, 
willingness to be screened again, the importance of screening, will-
ingness to travel a long distance to access screening services, will-
ingness to pay for screening services and willingness to recommend 
someone to go for screening) and section D focused on practices 
questions: Embarrassing to go for screening, no health facility in the 
catchment area, lack of awareness about screening, fear of positive 
results, the procedure painful, lack of support from the partner, no 
time for screening, health care providers have a negative attitude 
towards women who seek screening services.

Each question item for knowledge was assigned a score of one 
for a correct response and 0 for a wrong response. For attitude and 

practices, we assigned a score of one for a positive/favourable re-
sponse to the questions and a score of zero for a negative response. 
The score of each item was used for the final analysis.

3.4  |  Study measures

In traditional education, it is assumed that an individual's knowledge 
can influence attitude, which affects behaviour. We made several as-
sumptions; First, based on traditional education theory, we proposed 
a model as shown in Figure 1. We assumed that the expected covari-
ance matrix in the theory mentioned above does not differ from our 
sample covariance matrix. We made several hypotheses. First, knowl-
edge regarding cervical cancer directly and positively influences both 
the attitude towards cervical cancer (H1 > 0) and practice to screen 
for cervical cancer among women living with HIV(H3>0), referred to 
in short as attitude and practice. Second, an attitude directly and pos-
itively affects practice to screen for cervical cancer (H2 > 0); Third, 
knowledge indirectly affects the practice to screen for cervical can-
cer significantly and positively through attitude.

3.5  |  Statistical analysis

The descriptive data were presented using frequencies with percent-
ages and mean scores with standard deviation (SD). The Shapiro– 
Wilk test was used to confirm the normality of continuous data. The 
ANOVA test assessed the mean differences in the overall scores for 
knowledge and attitude towards cervical cancer screening. ANOVA 
was followed by the Bonferroni posthoc test where appropriate to 
assess pairwise comparison. Finally, we compared proportions of 
correct responses for knowledge, practice and attitude questions 
between the health facilities using the Pearson chi- square test or 
Fisher's exact test as appropriate.

Structural Equation Modelling (SEM) was used as knowledge, at-
titude, and practices (KAP) cover several facets, and SEM can model 
several explanatory variables and multiple outcome variables. As 
previously demonstrated (Mufwambi et al., 2021), we fitted direct 
and indirect pathways to KAP. We used direct variables (questions 
on cervical cancer screening knowledge, practices and attitude) to 
estimate the latent variables (knowledge, attitude and practices).

A p- value of < .05 was considered statistically significant at a 95% 
confidence level for all statistical analysis. We analysed the data using 
Stata/IC version 16.1 (Stata Corp., College Station, Texas, USA).

F I G U R E  1  Hypothetical model of knowledge, attitude and 
practice towards cervical cancer screening among HIV positive 
women, Lusaka, Zambia.

Knowledge

Attitude

Practice

H1 H2

H3
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3.6  |  Ethical statement

We obtained ethical clearance from University of Zambia School 
of Health Sciences Research Ethics committee. Additional permis-
sion to conduct the study was sought from selected public health 
facilities where the study was conducted and National Health 
Research Authority (NHRA). The study's purpose, risks, and na-
ture were explained to the study participants. Those who declined 
to participate were reassured that no privileges would be taken 
away from them. Participants who agreed were requested to sign 
a consent form. Participants in the study did not receive any re-
muneration for participating. There was a possibility of stigma by 
community members or family members if a woman's HIV status 
is intentionally or unintentionally disclosed. Therefore, care was 
taken to ensure enrolment and discussions were done in a sepa-
rate private room by the research staff. Additionally, talking about 
sensitive issues such as cervical cancer screening and HIV status 
made psychological distress possible. We encouraged participants 
not to answer questions they were not comfortable with or did not 
wish to answer.

The confidentiality of all study records was safeguarded to the 
extent legally possible. All listings or data forms that linked partic-
ipant ID numbers to other identifying information was stored in a 
separate, locked, fireproof safe cabinet in a locked local office. All 
data analysis was performed using datasets which have only study 
ID numbers as unique identifiers.

4  |  RESULTS

Table 1 shows the baseline characteristics of participants concern-
ing their knowledge and attitude towards cervical cancer screening. 
Of the 248 study participants, the majority were from the Kanyama 
health facility, 71(28.6%) and were in the age group 18– 30 years, 
107 (43.2%). More than a third of them were living with HIV infec-
tion for more than 5 years, 96 (38.7%) and earned between 150 and 
900 Zambian kwacha ($8 and $48) at the time of data collection, 
77 (31.1%). In addition, at least more than half attained a secondary 
level of education, 124 (50.0%) were single, 128 (51.8%) and were 
unemployed, 143 (57.7%).

There was evidence of a difference in mean scores for knowledge 
of cervical cancer risks, causes and prevention by age (p = .029), in-
come (p = .001), an education level (p < .001) and employment status 
(p = .012). Conversely, average attitude scores were significantly dif-
ferent by employment status (p = .043) and health facility (p = .047).

4.1  |  Knowledge of cervical cancer

The overall knowledge score of cervical cancer among women living 
with HIV was 6.86(2.76) mean (SD), translating to 6.86/11 (62.4%). 
They were highest, 7.72(1.74) for Chipata and lowest, 6.28(2.47) for 
Chawama. There was no evidence of a difference in overall cervical 

cancer knowledge score between the health facilities (p = .161) 
(Table 2). The majority of the respondents, 182 (73.4%), correctly 
responded to the causative agent for cervical cancer. However, the 
least correctly responded to 110 (45.5%) was having multiple sexual 
partners as a risk of cervical cancer. When different questions about 
cervical cancer knowledge were compared among the health facili-
ties, a significant association was found regarding vaginal discharge 
as a symptom of cervical cancer (p = .004).

4.2  |  The attitude towards cervical 
cancer screening

Overall, the respondents showed a positive attitude towards cer-
vical cancer screening. The overall mean score was 6.41 (1.29), 
mean (SD), translating to 6.41/7 (91.6%). Being highest among re-
spondents from the Chawama health facility 6.71 (1.18), and low-
est among respondents from Chipata health facility 6.04 (1.34). 
The majority of the respondents, 233 (93.9%), 227 (91.5%) and 
232 (93.6%) agreed that it was important to detect cervical cancer 
at an early stage, would undergo screening if made available and 
would practice screening in any catchment health centre, respec-
tively. We noted a significant association between the health facil-
ity and willingness to be screened again after the first screening 
visit (p = .018), willingness to practice screening even if it required 
payment (p < .001) and willingness to travel long distances to areas 
where there are cervical cancer screening services (p = .017) 
(Table 3).

4.3  |  Practices towards HPV vaccine

The practices of respondents towards cervical cancer screening 
were below average. Overall, the average score of cervical cancer 
screening practices was 2.92 (1.24) mean (SD), translating to 2.92/8 
(36.5%). The highest mean score 3.39 (1.36), were recorded for 
Matero and the lowest 2.29 (0.84) for Chawama hospital. The ma-
jority of the respondents said they were not embarrassed to screen 
for cervical cancer 239/248 (96.4%), with 28/248 (11.3%) fearing a 
positive result. We noted significant differences between health fa-
cilities on all practice questions except whether or not it was embar-
rassing to go for cervical cancer screening.

4.4  |  Associations among knowledge, 
attitudes, and practice

In this study, parameter estimation was conducted using the maxi-
mum likelihood method. The sample size required for this type of 
analysis should not be less than 100 (Boomsma & Hoogland, 2001), 
and the sample size in this study was 248, which satisfied this re-
quirement. SEM confirmed our hypothesised theoretical frame-
work (Figure 1). The overall model had a good fitness of data: The 
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Chi- square was not significant (p = .109), Root Mean Standard Error 
of Approximation (RMSEA) = 0.048 (95% CI: 0.042– 0.054), Tucker– 
Lewis Index (TLI) = 0.959 and Comparative Fit Index (CFI) = 0.962 all 
suggesting model fit.

Overall, knowledge was positively and significantly associ-
ated with attitude (r = .53, p < .001) and practice (r = .38, p < .001). 
Attitude and practice were significantly associated (r = .29, p < .001). 
All nine knowledge questions (Table 2) were positively correlated 
with overall knowledge (p < .001) except question eight (p = .021). 
With regard to attitude questions (Table 3), the first four questions 
were positively and significantly correlated with attitude (p < .001) 
but question four (p = .008). Questions five to seven were negatively 
and significantly correlated with overall attitude score (p < .001). For 

practice (Table 4), there was positive and significant correlation with 
all questions (p < .001) except questions two to eight (p = .034), as 
shown (Figure 2).

5  |  DISCUSSION

Most developing countries lack data on factors influencing cervi-
cal cancer screening uptake. We explored knowledge of cervical 
cancer, attitude and practices towards screening among women 
living with HIV in public health facilities in Lusaka, Zambia. Our 
study confirmed the initial hypothesised theoretical framework 
based on the KAP model, suggesting that the knowledge on 

TA B L E  1  Baseline characteristics

Factor
Total population 
N = 248 (%)

Mean knowledge 
score (SD) p- Valuea

Mean attitude 
score (SD) p- Valuea

Health facility

Chawama 64 (25.8) 6.40 (2.71) .160 6.71 (1.18) .047

Chilenje 35 (14.1) 7.17 (2.68) 6.66 (1.30)

Chipata 25 (10.1) 6.28 (2.47) 6.04 (1.34)

Kanyama 71 (28.6) 7.72 (1.74) 6.16 (1.34)

Matero 53 (21.4) 6.93 (3.26) 6.42 (1.24)

Age (years)

18– 30 107 (43.2) 6.34 (2.98) .029 6.30 (1.30) .079

31– 40 85 (34.3) 7.36 (2.37) 6.67 (1.20)

41– 50 56 (22.6) 7.09 (2.76) 6.25 (1.38)

HIV duration (years)

<1 37 (14.9) 6.35 (2.99) .147 6.14 (1.40) .073

2– 3 65 (26.2) 6.12 (3.21) 6.24 (1.20)

4– 5 50 (20.2) 6.80 (2.59) 6.64 (1.40)

>5 96 (38.7) 7.58 (2.25) 6.52 (1.24)

Income (ZMW)b

150– 900 77 (31.1) 6.23 (2.54) .001 6.40 (1.29) .769

1,000– 1,900 70 (28.2) 6.47 (3.06) 6.49 (1.29)

2,000– 2,900 33 (13.3) 6.91 (2.80) 6.55 (1.54)

≥3,000 68 (27.4) 7.94 (2.37) 6.29 (1.18)

Education

Primary 76 (30.8) 5.93 (2.74) <.001 6.39 (1.34) .663

Secondary 124 (50.2) 6.87 (2.62) 6.36 (1.39)

Tertiary 47 (19.0) 8.28 (2.60) 6.62 (0.92)

Marital status

Married 119 (48.2) 6.79 (2.81) .693 6.52 (1.23) .1535

Single 128 (51.8) 6.93 (2.74) 6.30 (1.34)

Employment status

Employed 105 (42.3) 7.37 (2.72) .012 6.61 (1.10) .043

Unemployed 143 (57.7) 6.48 (2.74) 6.27 (1.41)

Abbreviations: SD, standard deviation; ZMW, Zambian Kwacha.
ap- values from student T test or One- way analysis of variance as appropriate.
bRate to dollar at the time of data collection was 19 ZMW to $1.



    |  2137MUKOSHA et al.

cervical cancer screening shapes attitude and practice. SEM re-
sults show that knowledge plays an essential role in shaping at-
titude and practice. Also, knowledge via attitude may enhance 
practice. Better knowledge may increase attitude, and this may 
eventually result in increased uptake of cervical cancer screening. 
This suggests that one potential pathway to increase cervical can-
cer screening uptake and favourable attitude among HIV- positive 
women in Lusaka is to increase knowledge.

The overall knowledge score of cervical cancer risk factors, 
causes and prevention was above average (62.4%). The overall at-
titude and practice scores towards screening among women liv-
ing with HIV were 91.6% and 36.5%, respectively. The knowledge 
scores were highest for Kanyama and lowest for Chawama. In con-
trast, the highest scores for attitude were recorded in Chawama and 
the lowest in Chipata. Furthermore, the highest scores practices 
of cervical cancer screening were recorded for Matero and lowest 

TA B L E  2  Knowledge of cervical cancer questions

Knowledge questions
Total
n = 248 (%)

Chawama
n = 64 (%)

Chilenje
n = 35 (%)

Chipata
n = 25 (%)

Kanyama
n = 71 (%)

Matero
n = 53 (%) p- Valuea

The possible causative agent for cervical 
cancer

111 (44.8) 12 (34.3) 29 (45.3) 16 (30.2) 7 (28.00) 47 (66.2) <.001

Having multiple sexual partners is a risk 
factor for cervical cancer

110 (45.5) 17 (53.1) 30 (46.9) 17 (33.3) 10 (40.0) 36 (51.4) .273

Infection by HPV is a risk of cervical 
cancer

182 (73.4) 24 (68.6) 53 (82.8) 39 (73.6) 19 (76.0) 47 (66.2) .258

Vaginal discharge is a symptom for 
cervical cancer

103 (41.7) 11 (31.4) 31 (48.4) 12 (23.1) 10 (40.0) 39 (54.9) .004

Vaginal bleeding is a symptom for 
cervical cancer

132 (53.2) 17 (48.6) 36 (56.3) 23 (43.4) 13 (52.0) 43 (60.6) .386

Cervical cancer is preventable 143 (57.7) 20 (57.1) 37 (57.8) 26 (49.1) 17 (68.0) 43 (60.6) .566

Vaccination with HPV vaccine prevents 
cervical cancer

151 (60.9) 21 (60.0) 39 (60.9) 28 (52.8) 18 (72.0) 45 (63.4) .568

Screening can detect cervical cancer 
early

160 (64.5) 21 (60.0) 44 (68.6) 30 (56.6) 21 (84.0) 44 (61.9) .158

Cervical cancer screening for HIV- 
positive women is at any age

171 (68.9) 24 (68.6) 44 (68.8) 35 (66.0) 19 (76.0) 49 (69.0) .939

Overall score, mean (SD) 6.86 (2.76) 6.40 (2.76) 7.17 (2.68) 6.28 (2.47) 7.72 (1.74) 6.92 (3.26) .161b

Abbreviation: SD, standard deviation.
ap- values from Pearson chi- square test or Fisher's exact test as appropriate.
bOne- way analysis of variance (ANOVA).

TA B L E  3  Attitude towards cervical cancer screening

Attitude questions
Total
n = 248 (%)

Chawama
n = 64 (%)

Chilenje
n = 35 (%)

Chipata
n = 25 (%)

Kanyama
n = 71 (%)

Matero
n = 53 (%) p- Valuea

I have been screened before 168 (67.7) 21 (60.0) 47 (73.44) 30 (56.6) 18 (72.0) 52 (73.2) .191

Willing to be screened again 161 (64.9) 19 (54.3) 45 (70.3) 26 (49.1) 18 (72.0) 53 (74.7) .018

It important to detect cervical cancer at 
an early stage

233 (93.9) 35 (100) 61 (95.3) 48 (90.6) 24 (96.0) 65 (91.6) .350

Willing to undergo for cervical cancer 
screening

227 (91.5) 35 (100) 57 (89.1) 49 (92.5) 22 (88.0) 64 (90.1) .357

Willing to practice screening in any 
catchment health centre

232 (93.6) 35 (100) 61 (95.3) 49 (92.5) 21 (84.0) 66 (92.9) .155

Willing to practice screening with 
payment

50 (20.2) 3 (8.6) 11 (17.2) 5 (9.4) 4 (16.0) 27 (38.0) <.001

Willing to travel long distances to areas 
where there are cervical cancer 
screening services

90 (36.3) 16 (45.7) 13 (20.3) 24 (45.3) 7 (28.0) 30 (42.3) .017

Overall score, mean (SD) 6.41 (1.29) 6.71 (1.18) 6.66 (1.30) 6.04 (1.34) 6.16 (1.34) 6.42 (1.24) .047b

ap- values from Pearson chi- square test or Fisher's exact test as appropriate.
bOne- way analysis of variance (ANOVA).
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for Chawama hospital. Knowledge was positively and significantly 
associated with attitude and practice of cervical cancer screening. 
Additionally, women who reported a good attitude were more likely 
to have good practices towards screening.

The average knowledge score in the index study is slightly 
higher than most regional estimates (Mutyaba et al., 2006; 

Okunowo et al., 2018). A study in Ethiopia, Uganda and Sudan re-
ported a suboptimal knowledge score of 51%, 52% and 47%, re-
spectively, about cervical cancer regarding its risk factors, signs 
and symptoms, prevention and treatment (Mitiku & Tefera, 2016; 
Mutyaba et al., 2006). Very low scores have been published 
for Tanzania 19% (Lyimo & Beran, 2012), Nigeria 18% (Amu 

TA B L E  4  Practices of cervical cancer screening

Practice questions
Total
n = 248(%)

Chawama
n = 64(%)

Chilenje
n = 35(%)

Chipata
n = 25(%)

Kanyama
n = 71(%)

Matero
n = 53(%) p- Value

It is embarrassing to go for screening 239 (96.4) 32 (91.4) 60 (93.6) 51 (96.2) 25 (100) 71 (100) .072a

No health facility in the catchment area 129 (52.0) 10 (28.6) 26 (40.6) 27 (50.9) 16 (64.0) 50 (70.4) <.001b

Lack of awareness about screening 206 (83.1) 32 (91.4) 54 (84.4) 41 (77.4) 16 (64.0) 63 (88.7) .034a

Fear of positive results 28 (11.3) 2 (5.7) 2 (3.1) 3 (5.7) 4 (16.0) 17 (23.9) .001a

Is the procedure painful 19 (7.7) – (1.6) 2 (3.8) 6 (24.0) 10 (14.1) <.001a

Lack of support from the partner 33 (13.3) – 4 (6.3) 12 (22.6) 2 (8.0) 15 (21.1) .002a

I do not have time am always busy 34 (13.7) 1 (2.9) 8 (12.5) 13 (24.5) 6 (24.0) 6 (8.4) .012a

Health care workers negative attitude 
towards women who seek screening 
services

36 (14.5) 3 (8.6) 6 (9.4) 10 (18.9) 8 (32.0) 9 (12.7) .069

Overall score mean (SD) 2.92 (1.24) 2.29 (0.84) 2.51 (0.98) 3.00 (1.29) 3.32 (1.25) 3.39 (1.36) <.001

ap- values from Pearson chi- square test or Fisher's exact test as appropriate.

F I G U R E  2  Structure Equation Model (SEM) on cervical cancer knowledge, attitude and practice among HIV positive women in Lusaka, 
Zambia. K1– K9 are questions on knowledge, A1– A7 are questions on attitude and P1– P8 are questions on practice. CFI, comparative fit 
index; RMSEA, root mean squared error of approximation; TLI, Tucker –  Lewis index.
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et al., 2019) and Zimbabwe 34% (Makurirofa et al., 2019). These 
findings indicate that the knowledge levels about cervical cancer 
are above average and could significantly impact cervical cancer 
screening uptake in Zambia.

Our findings show an increase of 50% from reported estimates 
in Lusaka 5 years ago (Nyambe et al., 2019). This points towards the 
successful implementation of interventional programs to reduce the 
incidence of cervical cancer. Zambia has run one of the most robust 
screening programs in SSA (WHO, 2020). The recently launched 
2019 to 2023 national health strategic plan targets a robust com-
munity health sensitisation for cervical cancer screening as one of 
the main strategies to reduce cervical cancer apart from the roll-
out of HPV vaccinations in all 10 provinces. Other reasons for the 
differences in the reported knowledge scores in the region could 
be the differences in the measurement of “knowledge” of cervical 
cancer and the questions that make up the matrix for knowledge 
score. Moreover, the populations of interest are not always similar. In 
the index study, we enrolled the high- risk group for cervical cancer, 
which is more likely to recall information about cervical cancer than 
the general population. Few studies have explored the interaction of 
knowledge, attitude and practices of cervical cancer screening in the 
context of high HIV prevalence in SSA.

Women living with HIV infection reported high scores of attitude 
in the present study. Few studies have explored this aspect in set-
tings with high HIV prevalence. In Nigeria, a much lower percentage 
was reported of, 65% in the general population of pregnant women 
(Okunowo et al., 2018). Using the traditional education theory, we 
assumed that an individual's knowledge could influence attitude, af-
fecting behaviour in the index study. Our findings were consistent 
with this theory. Women with high knowledge scores were more 
likely to have high scores of attitude and good practices towards 
cervical cancer screening.

Furthermore, women who reported a good attitude were more 
likely to have good practices towards screening. This theory is crit-
ical when designing interventions to improve the uptake of public 
health services. Knowledge is key to the education theory, and 
based on the levels we found in the index study, there is a need for 
reinforcements of current programmes on cervical cancer screen-
ing, mainly focusing on the most at- risk group of women living with 
HIV infection. Having complete information and a good attitude 
about the risks of cervical cancer and its prevention has previously 
been reported to give women the capacity to make an informed 
decision to undergo screening (Rosenstock, 2005). Therefore, our 
findings indicate that women in this setting will be willing to un-
dergo cervical cancer screening with the observed good attitude.

This study also found that women who were attending Kanyama 
and Chipata health facilities had the highest knowledge scores of 
cervical cancer and the highest attitude scores towards cervical 
cancer screening. The differences could be explained in terms of the 
socio- economic status of the women who access the various health 
facilities in the Lusaka region. For instance, Chilenje hospital serves 
mainly the middle- class population from the surrounding central 
parts of Lusaka city compared to Chawama hospital. The Chawama 

hospital, on the other hand, serves the majority of the population 
falling under the lower economic class and are from a highly densely 
populated region of Lusaka city. The difference in socio- economic 
status between residents from the different parts of Lusaka indicates 
that their monthly income and education level are different and could 
partly explain the observed results. This assumption is in line with 
what we found on education level and corroborated by other similar 
studies that reported monthly income and education level to signifi-
cantly determine uptake of cervical cancer screening (Arrossi, 2007; 
Fru et al., 2020; Morema et al., 2014; Murfin et al., 2020).

5.1  |  Policy implications

The campaign for increasing cervical cancer screening uptake as one 
method to reduce the cancer burden should take a holistic approach. 
This should address factors associated with both knowledge and at-
titudes of HIV positive women. Interventional packages should focus 
on increasing knowledge, which can ultimately improve attitude and 
practice. Healthcare professionals attending to HIV positive women 
should constantly be imparting knowledge and encourage them 
to screen for cervical cancer. Government and other stakeholders 
should play a significant role and develop models on how best to 
strategise in the campaign against cervical cancer and possibly in-
clude screening in the HIV care continuum. Improved cervical cancer 
literacy and engagement of all HIV positive women can help foster 
a better health- seeking behaviour environment, resulting in greater 
uptake of the screening services.

5.2  |  Study limitations

The paucity of research in this area among women living with the HIV 
population in SSA indicates a need for further extensive research. 
We used SEM to assess direct and indirect relationships between 
knowledge attitude and cervical cancer screening practices, which is 
more robust for latent variables. This study is hypothesis- generating 
for future researchers to replicate the study with a larger sample 
size, which may add to our understanding of screening practices and 
barriers to screening in this high- risk population.

The above- average knowledge of cervical cancer risks, causes 
and prevention and the high scores of attitude found in this study 
may not be generalized to the general population. Further, the re-
sults may not be used to inform policy changes as this was a prelim-
inary study.

6  |  CONCLUSION

Women living with HIV in this study showed above- average knowl-
edge and attitude towards cervical cancer screening. Conversely, 
cervical cancer screening practices among women living with HIV 
was below average. The knowledge, attitude and practices were 
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highly correlated among the HIV- infected women. Our findings sup-
port reinforcing current public health interventional programmes 
to improve cervical cancer awareness and screening uptake knowl-
edge. They also indicate the need for targeted intervention for 
women's high- risk groups to optimize programme outcomes. Finally, 
expanding coverage of simple and effective interventions like ex-
tended screening services to over 114 facilities is critical to reducing 
the risk of morbidity and mortality for women living with HIV infec-
tion in Zambia and other low- resource settings.
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