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Abstract
Background
The stage of disease at diagnosis is one of the major determinants of survival in women with cervical cancer.
Most women with cervical cancer in low- and middle-income countries (LMICs) present to hospitals with
advanced stages, thus reducing their survivorship following the diagnosis. Factors correlated with late-stage
disease at diagnosis are not completely explored. This study aimed to describe the association between
sociodemographic, clinical, and metabolic characteristics with late-stage disease at diagnosis in women
with cervical cancer attending the Mbarara Regional Referral Hospital in Southwestern Uganda.

Methodology
We conducted a cross-sectional study of women with histological diagnoses of invasive cervical cancer
between November 2022 and August 2023. Women who presented to the hospital with the International
Federation of Gynecology and Obstetrics stage IIb and above were considered to have late-stage cervical
cancer while those with stage IIa and below were considered to have early-stage disease. We used modified
Poisson regression to determine the factors independently associated with the outcome.

Results
We enrolled 157 women. The average age of the participants was 52.4 years. The majority of the participants
(83.4%) had late-stage disease at diagnosis. Women with adenocarcinoma (adjusted prevalence ratio (aPR) =
1.18, 95% confidence interval (CI) = 1.10-1.38) and those with lymphovascular space involvement on
histology (aPR = 1.30, 95% CI = 1.05-1.60) were more likely to have late-stage disease at diagnosis while
women living with human immunodeficiency virus (aPR = 1.83, 95% CI = 0.71-0.97) were less likely to
present with late-stage disease at diagnosis. None of the sociodemographic and metabolic characteristics
were associated with late-stage disease at diagnosis.

Conclusions
The number of women presenting with late-stage cervical cancer is high. Efforts to increase the availability
and uptake of cervical cancer screening services in LMICs should be reinforced. Cervical cancer treatment
services should be decentralized to increase accessibility.
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Introduction
The incidence of cervical cancer in Sub-Saharan Africa continues to rise, with some countries reporting as
many as 85 cases per 100,000 women-years [1]. This is predominantly attributed to inadequate cervical
cancer screening services [2], leading to a very low screening uptake rate [3]. With over 36,000 deaths in
2020, the East African region reported the highest mortality rate from cervical cancer in the world [1]. The
healthcare systems in these countries are challenged by inadequate diagnostic facilities and insufficient
access to standard treatment for cervical cancer [4]. In Uganda, for example, there is only one center that
provides radiotherapy services to the entire population which is located in the capital of the country [5]. This
means that patients from other parts of the country have to travel long distances to reach the center and
some are completely unable to access the treatment. Consequently, the survival rate for cervical cancer
patients in low- and middle-income countries (LMICs) is very low [6].
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The stage of disease at presentation has been identified as one of the major factors that influence survival
among cervical cancer patients [7]. Existing data show that most women with cervical cancer in LMICs
present with advanced stages of the disease [8]. However, context-specific data on the factors that influence
stage at presentation in cervical cancer patients is scarce. The two studies conducted in Uganda by Wu et al.
and Mwaka et al. only focused on a limited range of factors [9,10].

Therefore, this study aimed to describe a broad range of factors including sociodemographic, clinical, and
metabolic risk factors associated with late-stage cervical cancer disease at diagnosis in women in
Southwestern Uganda.

Materials And Methods
Study design, setting, and population
This was a cross-sectional study of women with histological diagnoses of invasive cervical cancer at Mbarara
Regional Referral Hospital (MRRH) between November 2022 and August 2023. MRRH is a tertiary hospital in
Southwestern Uganda serving 13 districts with a population of approximately 4 million people. It also
provides services to parts of Rwanda, Burundi, Tanzania, and the Democratic Republic of Congo, which are
neighboring Uganda. The cervical cancer screening clinic attends to an average of 15 women per day and
operates five days a week. Health workers at the clinic include several nursing officers, residents, and
gynecologists. The cervical cancer screening tests at the clinic include visual inspection methods,
colposcopy, and conventional cytology. Patients with suspicious lesions for cervical cancer undergo cervical
biopsy followed by histopathological analysis for definitive diagnosis. On average, 10 women are diagnosed
with cervical cancer per month. Patients with confirmed cervical cancer are transferred to the gynecology
ward for clinical staging and surgical intervention for early-stage cases (≤2A). Those with advanced cancer
are referred to the Uganda Cancer Institute at Mulago National Referral Hospital for chemoradiotherapy.

Ethical approval for the study was obtained from the Mbarara University of Science and Technology Research
Ethics Committee (MUST-2022-576) and the National Council for Science and Technology (HS3053ES).
Informed consent was obtained from all participants.

Measurements
The outcome variable was late-stage disease at diagnosis. Staging was done clinically and cervical cancer
patients with stage IIb and above based on the International Federation of Obstetrics and Gynecology
staging system [11] were considered as having a late-stage invasive cervical cancer diagnosis while those
with stage IIa and below were considered to have early-stage disease.

The independent variables included sociodemographic data such as age, level of education, residence,
distance from hospital, marital status, parity, and age at sexual debut. Clinical data included a history of
cervical cancer screening, lifetime sexual partners, human immunodeficiency virus (HIV) infection,
hypertension, hyperglycemia, waist circumference, high-density lipoprotein level, serum triglycerides, and
metabolic syndrome which was defined using the National Cholesterol Education Programme Adult
Treatment Panel III criteria as the presence of three or more of the following criteria [12]: central obesity,
defined as waist circumference >88 cm, elevated triglycerides (≥150 mg/dL or 1.695 mmol/L), low high-
density lipoprotein (<50 mg/dL, equivalent to <1.295 mmol/L), high blood pressure (systolic blood pressure
≥130 mmHg or diastolic blood pressure ≥85 mmHg), and high fasting blood glucose (≥100 mg/dL or 5.6
mmol/L) [12].

Waist circumference was measured to the nearest 0.1 cm using a measuring tape in the horizontal plane
midway between the inferior margin of the ribs and the superior border of the iliac crest, with the
measurement recorded at minimal respiration. Blood pressure was measured after five minutes of rest on
the left arm in mmHg by the auscultation method using a calibrated sphygmomanometer and a stethoscope.
Three readings were taken at a five-minute interval and the average of the last two systolic and diastolic
measurements was taken as the mean systolic blood pressure and diastolic blood pressure, respectively.
Fasting blood sugar was measured using a glucometer after at least eight hours of fasting using capillary
blood. Blood was then collected for fasting triglycerides and high-density lipoprotein as follows: 4 mL of
venous blood was aseptically drawn from the mid-cubital vein by venepuncture and collected into plain
vacutainers. Each specimen was labeled with a unique identification number and left to clot at room
temperature for two hours. Subsequently, the specimens were transported to the laboratory, where
centrifugation was performed at 1,000× g for 15 minutes at 2~8℃ to separate serum from blood cells. The
resultant serum was then carefully transferred into cryovial tubes using a micropipette. Fasting triglyceride
and high-density lipoprotein concentrations were measured using a fully automated analyzer (Cobas 6000
Clinical Chemistry Analyzer; Roche Diagnostics International, Rotkreuz, Switzerland). Histological data
included histology, lymphovascular invasion, and level of differentiation.

Statistical analysis
The data analysis was performed in Stata version 15 (StataCorp., College Station, TX, USA). In the univariate
analysis, we summarized categorical data using frequencies and proportions, and numerical data using
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means and standard deviations. In the bivariate analysis, we used the chi-square test to test differences in
the proportions of categorical variables with the outcome variable when the cell count was large (five or
more) and the Fisher’s exact test when the cell count was small (less than five). We tested mean differences
in numerical data with the outcome variable using the Student’s t-test. In the multivariable analysis, we used
the modified Poisson regression analysis with robust standard errors to determine factors independently
associated with the outcome reported as prevalence ratio (PR) and 95% confidence interval (CI). In the
multivariable analysis, variables with a p-value <0.2 on bivariate analysis and those with biologic
plausibility were included. The PR was preferred over the odds ratio (OR) as the outcome was large and using
the OR would overestimate the degree of association compared [13].

Results
Characteristics of the participants
A total of 157 women were enrolled in the study. The average age of the participants was 52.4 years
(standard deviation, 13.1), as shown in Table 1. The proportion of the participants with late-stage disease at
diagnosis was 83.4 (95% CI = 76.7-88.5). Participants with early-stage disease at diagnosis were similar to
those with late-stage disease at diagnosis regarding almost all sociodemographic, clinical, and histological
characteristics except lymphovascular space involvement (p = 0.037). However, HIV infection was more
prevalent among patients with early-stage disease compared to those with late-stage disease (61.5% vs.
35.9%, p = 0.015).

Variable Category
Overall Late stage Early stage

P-value
(N = 157) (n = 131) (n = 26)

Age Mean (SD) 52.4 (13.1) 53.2 (13.5) 48.3 (10.4) 0.082

Age category
<50 years 65 (41.4) 52 (39.7) 13 (50.0)

0.330
≥50 years 92 (58.6) 79 (60.3) 13 (50.0)

Level of education

No formal education 62 (39.5) 53 (40.5) 9 (34.6)

0.520Primary education 80 (51.0) 67 (51.1) 13 (50.0)

Secondary and above 15 (9.6) 11 (8.4) 4 (15.4)

Residence

Urban 8 (5.1) 7 (5.3) 1 (3.8)

0.850Semi-urban 9 (5.7) 8 (6.1) 1 (3.8)

Rural 140 (89.2) 116 (88.5) 24 (92.3)

Distance from hospital (km)
≤10 2(1.3) 1(3.8) 1(0.8)

0.200
>10 155 (98.7) 25 (96.2) 130 (99.2)

Marital status

Married 83 (52.9) 71 (54.2) 12 (46.2)

0.521Separated/Divorced 39 (24.8) 33 (25.2) 6 (23.1)

Widowed 35 (22.3) 27 (20.6) 8 (30.8)

Parity

Nulliparous 8 (5.1) 5 (3.8) 3 (11.5)

0.162Multiparous 39 (24.8) 31 (23.7) 8 (30.8)

Grand-multiparous 110 (70.1) 95 (72.5) 15 (57.7)

Age at sexual debut in years

≤16 60 (38.2) 51 (38.9) 9 (34.6)

0.691
17–20 75 (47.8) 63 (48.1) 12 (46.2)

≥21 22 (14.0) 17 (13.0) 5 (19.2)

No 70 (44.6) 62 (47.3) 8 (30.8)

Number of lifetime sexual partners
1 72 (45.9) 62 (47.3) 10 (38.5)

0.411
≥2 85 (54.1) 69 (52.7) 16 (61.5)

HIV infection
No 94 (59.9) 84 (64.1) 10 (38.5)

0.015
Yes 63 (40.1) 47 (35.9) 16 (61.5)
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Waist circumference
Normal 105 (66.9) 19 (73.1) 86 (65.6)

0.460
Central obesity 52 (33.1) 7 (26.9) 45 (34.4)

High-density lipoprotein
Normal 26 (16.6) 3 (11.5) 23 (17.6)

0.451
Low 131 (83.4) 23 (88.5) 108 (82.4)

Serum triglycerides
Normal triglycerides 122 (77.7) 22 (84.6) 100 (76.3)

0.350
Hypertriglyceridemia 35 (22.3) 4 (15.4) 31 (23.7)

Hypertension
No 72 (45.9) 12 (46.2) 60 (45.8)

0.970
Yes 85 (54.1) 14 (53.8) 71 (54.2)

Hyperglycemia
No 29 (18.5) 5 (19.2) 24 (18.3)

0.911
Yes 128 (81.5) 21 (80.8) 107 (81.7)

Metabolic syndrome
Absent 66 (42.0) 11 (42.3) 55 (42.0)

0.981
Present 91 (58.0) 15 (57.7) 76 (58.0)

Histological type cervical cancer
Squamous cell carcinoma 141 (89.8) 116 (88.5) 25 (96.2)

0.241
Adenocarcinoma 16 (10.2) 15 (11.5) 1 (3.8)

Lymphovascular invasion

Absent 38 (24.2) 27 (20.6) 11 (42.3)

0.037Present 64 (40.8) 58 (44.3) 6 (23.1)

Not reported 55 (35.0) 46 (35.1) 9 (34.6)

Level of differentiation

Well-differentiated 42 (26.8) 32 (24.4) 10 (38.5)

0.260Moderately differentiated 32 (20.4) 28 (21.4) 4 (15.4)

Poorly differentiated 83 (52.9) 71 (54.2) 12 (46.2)

TABLE 1: Participant characteristics.
SD = standard deviation; HIV = human immunodeficiency virus

On bivariate analysis, adenocarcinoma and lymphovascular space involvement on histology were associated
with late-stage disease at diagnosis while HIV-positive status was protective. Age, residence type, and
distance from the hospital were considered in the multivariate analysis due to their biologic plausibility. On
adjusted analysis, patients with adenocarcinoma and those with lymphovascular space involvement on
histology were more likely to present with late-stage cervical cancer while those living with HIV were less
likely to present with late-stage disease at diagnosis. None of the sociodemographic and metabolic factors
was associated with late stage at diagnosis (Table 2).

Characteristics Level

Modified Poisson regression analysis

Unadjusted analysis Adjusted analysis

cPR 95% CI aPR 95% CI

Age category
<50 years 1  1  

≥50 years 1.07 0.92-1.24 1.03 0.90-1.18

Distance(km)
≤10   1  

>10 1.67 0.42-6.75 1.60 0.39-6.56

Residence type

Urban 1  1  

Semi-urban 1.02 0.71-1.44 0.94 0.68-1.29

Rural 0.95 0.72-1.24 0.85 0.65-1.10
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Level of education

Secondary and above 1    

Primary education 1.14 0.83-1.57 - -

No formal education 1.17 0.84-1.61 - -

Marital status

Married 1    

Separated/Divorced 0.99 0.84-1.61 - -

Widowed 0.90 0.74-1.10 - -

Parity

Nulliparous 1    

Multiparous 1.27 0.73-2.23 - -

Grand-multiparous 1.38 0.80-1.07 - -

Age at sexual debut

≥21 years 1    

17–20 years 1.09 0.85-1.39 - -

≤16 years 1.10 0.85-1.41 - -

Sexual partners in life
1 1    

≥2 0.94 0.82-1.08 -  

HIV infection
No 1  1  

Yes 0.83 0.71-0.98 0.83 0.71-097

Hypertension
No 1    

Yes 1.00 0.87-1.15 - -

Hyperglycemia
No 1    

Yes 1.01 0.84-1.21 - -

Waist circumference
Normal 1    

Central obesity 1.06 0.92-1.22 - -

HDL
Normal 1    

Low 0.93 0.79-1.09 - -

Serum triglycerides
Normal 1    

Elevated 1.08 0.93-1.25 - -

Metabolic syndrome
Absent 1    

Present 1.00 0.87-1.15 - -

Histology
Squamous cell carcinoma 1    

Adenocarcinoma 1.14 0.98-1.32 1.18 1.01-1.38

Lymphovascular invasion

Absent 1  1  

Present 1.28 1.02-1.59 1.30 1.05-1.60

Not reported 1.17 0.93-1.49 1.16 0.92-1.45

Level of differentiation

Well-differentiated 1  1  

Moderately differentiated 1.12 0.94-1.40 1.12 091-1.39

Poorly differentiated 1.31 0.95-1.35 1.12 0.92-1.36

TABLE 2: Factors associated with late-stage diagnosis.
cPR = crude prevalence ratio; aPR = adjusted prevalence ratio; CI = confidence interval; HIV = human immunodeficiency virus; HDL = high-density
lipoprotein
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Discussion
In this study, we describe the burden of late-stage disease at diagnosis of cervical cancer among women in
Southwestern Uganda and its association with the sociodemographic, clinical, and metabolic characteristics
of the women. We found that more than 8 in 10 women with cervical cancer present with late-stage disease
at diagnosis. Late stage at diagnosis was more common among women who had adenocarcinoma histology
and lymphovascular space involvement. In contrast, women living with HIV were less likely to present with
late stage at diagnosis.

The high proportion of cervical cancer patients presenting with late stage at diagnosis presents challenges
with the management and treatment. Previous studies in Uganda and other low-resource settings have
shown similar results [9,14]. This is likely a result of low screening uptake due to inadequate screening
services in addition to the numerous infrastructural and human resource challenges in the cervical cancer
care pathway [5,15]. As the stage at presentation is a major determinant of prognosis in cervical cancer [16],
it is important that the cancer is diagnosed and treated at an early stage. This implies that screening
programs must be improved and decentralized centers established to improve accessibility to cervical cancer
treatment.

Compared with those with squamous cell carcinoma, women with adenocarcinoma were more likely to have
late-stage disease at diagnosis. The late stage at diagnosis in adenocarcinoma may be explained by the
difficulty in diagnosing it as the initial growth is within the cervical canal [17]. The lesions are therefore
easily missed during cytology of brushings from the ectocervix, or with colposcopy and cervical biopsy [18].
Human papillomavirus (HPV)-based screening would ideally solve this challenge by enabling diagnosis of all
precancer lesions regardless of histology. Although there is a recommendation by the World Health
Organization for cervical cancer screening programs to predominantly use HPV DNA testing [19], many low-
resource settings are still using mainly visual inspection methods and cytology for cervical cancer screening
[5] as the facilities for HPV testing are either unavailable or inadequate [20].

Lymphovascular space involvement was independently associated with the late stage of cervical cancer at
diagnosis. This finding is supportive of prior observations of poor prognosis in cervical cancer patients with
lymphovascular space involvement. A Gynaecologic Oncologic Group study found a higher rate of recurrence
of cervical cancer in the presence of lymphovascular space involvement [21]. Jena and colleagues also found
lymphovascular space involvement to increase the risk of recurrence in the presence of angiovascular
involvement [22].

Compared to women not living with HIV, women living with HIV infection in this study were less likely to
present with late-stage disease. This may be partly explained by the fact that in Uganda and several other
high HIV burden settings, people with HIV infection are now on antiretroviral therapy [23] and are more
likely to undergo regular and routine screening for cervical cancer. The services for cervical cancer screening
have largely been successfully incorporated into the HIV care programs [24]. Although HIV infection has
been found to increase the risk of cervical cancer [25], several studies have found no association between the
infection and the stage of cervical cancer at diagnosis [10,26].

Demographic factors such as age, marital status, education level, and distance of the participants’ residence
from the hospital were not associated with the stage at presentation in this study, a finding that is similar to
those of previous studies [9,27,28]. Metabolic syndrome and its individual components, i.e., hypertension,
hyperglycemia, central obesity, low high-density lipoprotein level, and hypertriglyceridemia, were not
associated with late-stage diagnosis in this study. Although data on the effect of metabolic syndrome and its
components on the stage of cervical cancer at presentation is scarce, several studies have indicated poorer
prognosis, as evidenced by higher rates of recurrence and mortality in cervical cancer patients with
metabolic syndrome or its individual components [29,30].

Our study has some strengths and limitations which should be considered in the interpretation of the
results. First, as the participants were prospectively recruited, we were able to obtain data on all the
variables required to complete the analysis. Second, the diagnosis of cervical cancer was based on
histological examination with adequate detail. However, the histopathological classification was limited to
the two major groups of squamous cell carcinoma and adenocarcinoma without further sub-classification. In
addition, the study had a disproportionately high number of patients with late-stage cancer and very few
patients with early-stage cancer. Although it was important to establish the distribution of early versus late
diagnosis, the high prevalence of the outcome posed a challenge in the regression analysis. We addressed
this limitation by using Poisson regression analysis to make conclusions on association. Future studies can
be designed to have comparable numbers of patients with early and late-stage cancer. Finally, as our study
was conducted at a single tertiary hospital, the findings may not be generalizable to the entire population of
Ugandan women with cervical cancer.

Conclusions
We found a very high rate of late-stage disease among cervical cancer patients at MRRH. Adenocarcinoma
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histology and lymphovascular space involvement were associated with late stage at diagnosis while HIV-
infected patients were less likely to present with late stage at diagnosis. Efforts to increase the availability
and uptake of HPV-based cervical cancer screening services in LMICs should be reinforced. Cervical cancer
treatment services should be decentralized to increase accessibility.
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