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Abstract

High-income countries have documented a significant decline in the incidence and mortality
of cervical cancer over the past decade but such data from low and middle-income countries
such as Uganda is limited to ascertain trends. There is also paucity of data on the burden of
cervical cancer in comparison to other gynaecologic malignancies and there is a likelihood
that the incidence might be on the rise. To describe the current trends and magnitude of cer-
vical cancer in comparison to other gynaecological malignancies histological types, we con-
ducted a retrospective records review of charts of patients admitted with gynaecological
malignancies on the gynaecological ward of Mbarara Regional Referral Hospital (MRRH)
between January 2017 and December 2022. Of 875 patients with gynaecological malignan-
cies admitted to the MRRH in the 6-year review period, 721 (82.4%) had cervical cancer.
Patients with cervical cancer were significantly older than those with other gynaecological
malignancies: (50.2+11.5 versus 43.8+ 15.0 respectively, p<0.001). Between 2017 and
2022, cervical cancer rates increased by 17% annually compared to other gynaecological
cancers (OR:1.17; 95% CI 1.06—1.28, p = 0.0046), with the majority of patients of cervical
cancer patients (92.7%, n = 668) having squamous cell carcinoma. Most patients (87.9%, n
= 634) had late-stage disease (stage 2 and above) and were referred to the Uganda Cancer
Institute for chemoradiation. These results imply that there is a need to scale up screening
services and other preventive measures such as vaccination against human papilloma virus.

Background

Globally, cervical cancer is a major public health problem and is the fourth most common
malignancy among women [1]. Estimates from the most recent data show nearly half a million
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new cervical cancer cases and 307,000 deaths occurred in Sub-Saharan Africa in 2020, repre-
senting 80% and 90% of the global new cervical cancer cases and deaths respectively [2].

Compared to high-income countries, low and middle-income countries have not recorded
decreasing trends in the incidence and mortality of cervical cancer with existing evidence,
although inconclusive, suggesting a steady rise [3, 4].

There is limited up-to-date data on the trends of cervical cancer in resource-limited settings
[5]. In addition, national and regional cancer registries occasionally miss critical data [6, 7].
However, one study conducted a decade ago reported cervical cancer as the most prevalent
gynaecological cancer at Mbarara Regional Referral Hospital (MRRH) in southwestern
Uganda, averaging 107 cases per annum [8]. The study further showed that cervical cancer
constitutes one in four of all reported cancer cases in the hospital and more than seven in 10
(74%) of all gynaecological cancers, with the majority of the patients presenting to the hospital
in an advanced cervical cancer stage [8]. It is important to review more recent data and under-
stand the current trends in disease burden. With cervical cancer screening coverage in Uganda
standing below 10% over the years [9], cervical cancer mortality might likely worsen due to
delayed access to effective care and treatment [10]. Therefore, this study describes the magni-
tude and trends in the proportion of cervical cancer relative to other gynaecological malignan-
cies between 2017 and 2022 and describes the histological types and stage distribution at
diagnosis over the same period at Mbarara Regional Referral Hospital in South-western
Uganda.

Our study is significant in contributing to the literature on cervical cancer, an increasing
problem among women in Uganda, and informing the regional and national cervical cancer
control, prevention, and treatment services to reduce its morbidity and mortality. Another sig-
nificance of our study is the demonstration of whether current cervical cancer control and pre-
vention efforts are achieving the desired outcomes or not. Our study also provides evidence
for targeting future cervical cancer control measures in Uganda and similar settings.

Materials and methods

Study setting

The study was conducted at the Gynaecology ward of Mbarara Regional Referral Hospital
(MRRH), the main referral hospital in southwestern Uganda and the facility serves at least 10
districts with an estimated catchment population of 6.3 million people [11]. The hospital also
serves patients from neighboring Tanzania, Rwanda, Burundi, and the Eastern Democratic
Republic of Congo. MRRH is the main teaching hospital for Mbarara University of Science
and Technology Medical School. The Gynaecology Ward has a bed capacity of 40 patients and
is run by six gynaecologists, with one gynaecological oncologist plus several residents, intern
doctors, and nurses. The hospital operates a daily cervical cancer clinic where screening for
cervical cancer and treatment for premalignant cervical cancer lesions is performed. On aver-
age, about 20 patients attend the cervical cancer clinic daily. The hospital also runs a histopa-
thology laboratory which is operated by three pathologists and several other staff. Patients seen
in the cervical cancer clinic with suspicious cervical lesions undergo cervical biopsy and the tis-
sue is sent to this laboratory for histopathological analysis. Patients with confirmed cervical
cancer are transferred to the Gynaecology Ward for examination under anaesthesia and clini-
cal staging.

Following staging, those with early-stage cancer i.e. stage 2A and below, undergo appropri-
ate surgical procedures while those with advanced cancer are referred to the Uganda Cancer
Institute at Mulago National Referral Hospital, in the capital Kampala, for chemoradiotherapy.
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Study design, population, and sampling procedure

We performed a retrospective review of medical records of patients admitted with gynaeco-
logical malignancies on the gynaecological ward at MRRH between January 2017 and
December 2022. Between 1% March 2023 and 31° March 2023, we retrieved all available
medical records (census) for the review period provided the patients had a diagnosis of
gynaecological malignancy. For all the other cancers except gestational trophoblastic neopla-
sia, only patient charts with histological confirmation of gynaecological cancer were included
in the study. For gestational trophoblastic neoplasia, we included patients whose charts had
laboratory evidence of a persistently elevated serum beta-hCG as this is diagnostic [12, 13].
Medical charts that were missing histological results or serum Beta-hCG in the case of gesta-
tional trophoblastic neoplasia were excluded. The study was approved by the Mbarara Uni-
versity of Science and Technology Research Ethics Committee (Reference number: MUST-
2022-576) and registered by the National Council for Science and Technology (Reference
number: HS3053ES). The ethics committee provided a waiver of informed consent to access
medical records as it was not logistically feasible to trace and obtain consent from all the par-
ticipants. Administrative clearance was obtained from the Mbarara Regional Referral Hospi-
tal management before the study commencement. Although the research team had access to
all the records, information such as names that could identify the participants was not
extracted to preserve confidentiality.

Data collection and variables

We developed a data extraction tool in REDCap and used it to extract data from the patient’s
charts. We extracted the following variables: age, district of residence, parity, diagnosis, date of
diagnosis, and the type of malignancy. For patients with cervical cancer, we extracted addi-
tional variables namely, histology, stage at diagnosis, nature and duration of symptoms, and
initial treatment modality. Late stage at diagnosis was defined as a presentation at stage IIb and
above according to the International Federation of Gynaecology and Obstetrics (FIGO) stag-
ing system [14].

Data management and analysis

We downloaded the data from REDCap into a Microsoft Excel spreadsheet (Microsoft Office
Professional Plus 2013, version 15.0.4675.1003, Microsoft Inc, Redmond, Washington, USA)
and imported it into Stata version 17 (StataCorp LLC, College Station, Texas, United States)
for analysis. We summarized categorical data using frequencies and percentages, and numeri-
cal data using means and standard deviations if normally distributed otherwise the median
and interquartile range (IQR) was used if skewed. We tested differences in the proportions of
the outcome variable with categorical data using the Chi-square for large cell counts (>5) or
Fisher’s exact test for smaller cell counts (<5). For mean differences with numerical data, we
used the Student’s t-test for normally distributed data or the Wilcoxon-rank sum test for
skewed numerical data. To determine the magnitude of cervical cancer among gynecological
cancers, the total number of patients with cervical cancer over the study period was divided by
the total number of patients with gynecological cancers and expressed as a percentage. The
proportion of each cancer was computed and displayed in a bar graph. To demonstrate the
trend of cervical cancer, the annual proportions of cervical cancer were compared with that of
other gynecological cancers over six years using a line graph.

To demonstrate whether the risk of cervical cancer increased over the years compared with
the other gynecological malignancies, we performed a generalized additive model as trends
were non-linear and reported the odds ratio with a corresponding 95% confidence interval.
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Results

Participant recruitment

We reviewed charts for 9361 patients admitted to the gynaecology ward between 2017 and
2022. Of these, 926 patients had a diagnosis of gynaecological cancer. Only 875 women had
evidence of a histological diagnosis of gynaecological cancer or persistently elevated serum

beta-hCG in the case of gestational trophoblastic neoplasia and were enrolled. We excluded 51
patients because they lacked evidence of histological diagnosis or serum beta-hCG in the case
of gestational trophoblastic neoplasia and the details are shown in Fig 1.

Total admissions on Gynaecology
ward between 2017 and 2022

n=9361
Admissions due to other Admissions due to
conditions Gynaecological
(n=8435) malignancies (n=926) Excluded due to
- absence of histology
or laboratory
confirmatory results
in the chart (n=51)
A 4
Enrolled
(n=875)
\4
Cervical cancer Other gynaecological
cancers
(n=721)
(n=154)
Fig 1. Participant recruitment chart.
https://doi.org/10.1371/journal.pgph.0002848.9g001
PLOS Gilobal Public Health | https://doi.org/10.1371/journal.pgph.0002848 January 19, 2024 4/11


https://doi.org/10.1371/journal.pgph.0002848.g001
https://doi.org/10.1371/journal.pgph.0002848

PLOS GLOBAL PUBLIC HEALTH

Cervical cancer: Magnitude and trends at Mbarara Regional Referral Hospital

Demographic characteristics of patients with gynaecological malignancies
at Mbarara Regional Referral Hospital

On average, patients with cervical cancer were significantly older compared to those with
other gynaecological malignancies: (50.2+11.5 versus 43.8+ 15.0 respectively, p<0.001).
Patients with cervical cancer had a higher parity (>5) compared to those with other gynecolog-
ical malignancies. There was no difference regarding residence and HIV status between
women who had cervical cancer and those who had other gynaecological malignancies

(Table 1).

The magnitude of cervical cancer at Mbarara Regional Referral Hospital
between January 2017-December 2022

Fig 2 shows the magnitude of cervical cancer among patients with gynaecological malignancies
at Mbarara regional referral hospital between 2017-2022. 82.4% (721 /875) of these patients
had cervical cancer while the rest had other gynaecological malignancies: ovarian cancer
(7.4%, 65/875), gestational trophoblastic neoplasia (4.1%, 36/875), endometrial cancer (3.5%,
31/875), vulval cancer (1.9%, 17/875), and vaginal cancer (0.6%, 5/875).

Trends of cervical cancer at MRRH

Fig 3 shows the trends in the proportion of cervical cancer between 2017 and 2022. The odds
of cervical cancer increased by 17% for every additional year compared to other gynaecological
cancers (OR, 1.17; 95% CI 1.06-1.28, p = 0.0046).

Table 1. Demographic characteristics of patients with gynaecological malignancies at Mbarara Regional Referral Hospital between January 2017 and December

2022.
Characteristic Level Overall, (n = 875,100%) |Cervical cancer, (n =721, 82.4%) | Other gynecological cancers, (n = 154,17.6%) | p-value
Age 15-24 16 (1.8) 3(0.4) 13 (8.4) <0.001
25-34 93 (10.6) 57(7.9) 36 (23.4)
35-44 181 (20.7) 155 (21.5) 26 (16.9)
>45 585 (66.9) 506 (70.2) 79 (51.3)
Mean age (SD) 49.05 (12.4) 50.2(11.5) 43.8 (15.0) <0.001
District of residence | Mbarara 225 (25.7) 186 (25.8) 39 (25.3) 0.900
Outside Mbarara | 650 (74.3) 535 (74.2) 115 (74.7)
HIV status Negative 463 (52.9) 382 (53.0) 81 (52.6) 0.170
Positive 205 (23.4) 176 (24.4) 29 (18.8)
Unknown 207 (23.7) 163 (22.6) 44 (28.6)
Parity 0to1 60 (6.9) 27 (3.7) 33 (21.4) <0.001
2t0 4 255 (29.1) 194 (26.9) 61 (39.6)
>=5 560 (64) 500 (69.3) 60 (39.0)
Year of admission 2017 152 (17.4) 128 (17.8) 44 (28.6) <0.001
2018 193 (22.0) 164 (22.7) 29 (18.8)
2019 182 (20.8) 140 (19.4) 42 (27.3)
2020 118 (13.5) 109 (15.1) 9(5.8)
2021 112 (12.8) 76 (10.5) 16 (10.4)
2022 118 (13.5) 104 (14.4) 14 (9.1)
https://doi.org/10.1371/journal.pgph.0002848.t001
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Gynaecological malignancies at Mbarara Regional Referral

800
82.4%
700
600
500
400
300

200
0 ]

Cervical cancer Ovarian cancer

Hospital
— o1 1.9% 0.6%
1 [ [R—
Endometrial Gestational Vulval cancer Vaginal cancer
cancer trophoblastic
neoplasia

Fig 2. The magnitude of cervical cancer among women admitted with gynaecological malignancies at Mbarara Regional Referral Hospital

between 2017 and 2022.

https://doi.org/10.1371/journal.pgph.0002848.9002

Trend in Proportion of cervical cancer cases among
women with gynaecological malignancies at MRRH

100.0
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Fig 3. The trend in the proportion of cervical cancer cases at MRRH.

https://doi.org/10.1371/journal.pgph.0002848.9003
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Clinical presentation of patients with cervical cancer at Mbarara Regional

Referral Hospital

The majority of the patients (92.7%) had squamous cell carcinoma and presented with vaginal

bleeding which lasted between 2 and 6 months. Most of the patients had late-stage disease

(stage 2 and above) at diagnosis and were subsequently referred to the Uganda Cancer Insti-

tute for chemoradiation and the details are shown in Table 2 below.

Discussion

In this retrospective review of medical records, we describe the magnitude and trend of cervi-
cal cancer at Mbarara Regional Referral Hospital between 2017 and 2022 and the common his-

tological types and stage distribution at diagnosis.

The study shows that cervical cancer is the leading gynaecological cancer at MRRH, consti-
tuting about 82% of admissions for gynaecological malignancies. Our data show that on aver-
age, 120 women are admitted with cervical cancer annually at MRRH, which is consistent with
previous reports in Uganda and other African countries, indicating a high burden of cervical

cancer among women in low-income countries [5, 8, 15, 16].

Between 2017 and 2022, the odds of cervical cancer compared to other gynaecological cancers
increased by 17% for every additional year. This increase is consistent with previous findings a
decade ago [8] and implies that there are still gaps in the implementation of the strategic plan for

Table 2. Clinical presentation of patients with cervical cancer at Mbarara Regional Referral Hospital (n = 721).

Characteristic Level Frequency
Histology Squamous cell carcinoma 668
Adenocarcinoma 44
Adenosquamous carcinoma 9
Symptoms Vaginal bleeding 497
Foul-smelling vaginal discharge 333
Abdominal pain 409
Hematuria 17
Symptom duration (months) <1 81
2-6 409
7-12 150
>12 81
FIGO stage at diagnosis Stage I 49
Stage ITA 38
Stage IIB 190
Stage IIT 363
Stage IV 81
Stage type at diagnosis Early stage 87
Late stage 634
Treatment given* Surgery 85
Blood transfusion 195
Antibiotics 546
Analgesics 500
Referral 454
Note:

* The number under treatments exceeds the number of patients because some patients received more than one treatment mode.

https://doi.org/10.1371/journal.pgph.0002848.t002

Percentage

92.7
6.1
1.2

68.9

46.2

56.7
2.4

11.2

56.7

20.8

11.2
6.8
53

26.4

50.4

11.2

12.1

87.9

11.8

27.0

75.5

69.3

63.0
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cervical cancer prevention and control in Uganda [17]. For example, the uptake of cervical cancer
screening in Uganda currently stands at only 4.8% [18]. Other preventive measures for cervical
cancer such as human papillomavirus vaccination are grossly underused [19], making it unlikely
that there will be a reduction in the number of cervical cancer cases among Ugandan women.
On the contrary, this number is likely to increase tremendously as projected by the WHO [20].

There was a drop in the number of patients admitted with cervical cancer at MRRH in
2021. This could be attributed to the COVID-19 pandemic disruptions in the utilization of
healthcare services, particularly for non-communicable diseases which have been demon-
strated in other studies [21].

In this study, most cervical cancer patients presented in the late stage of the disease, which
is a common challenge in resource-limited settings [22, 23]. The late presentation might be
explained by poor health-seeking behaviour and a lack of awareness combined with inequita-
ble access to cervical cancer prevention and control services [24-26]. Late stage at diagnosis
reduces the chance of survival and increases the risk of death [27], and it is a central factor in
driving the high cervical cancer mortality rate in low-income countries [2, 28].

Moreover, chemoradiation, which is the treatment for late-stage cervical cancer is unavail-
able in most of the health facilities in low-income countries [29]. In Uganda for example,
there’s only one center for chemoradiation, which is in the capital of the country [22]. This
implies that patients diagnosed with late-stage cervical cancer have to travel very long distances
to access this service.

We found squamous cell carcinoma (SCC) as the most common histological cervical cancer
type accounting for about 93% of the cases. This proportion of squamous cell carcinoma in
comparison with other types of cervical cancer, particularly adenocarcinoma, is higher than
that previously estimated at 75% [30, 31]. Compared to adenocarcinoma, squamous cell carci-
noma is easier to prevent with conventional screening methods like visual inspection methods
and cytology since its lesions grow outwards, towards the ectocervix [32, 33]. A scaling up of
screening services using the available methods is therefore likely to reduce the burden of cervi-
cal cancer in this region in the long run.

Strengths and limitations

This study provides important data on the trend over an extended period, measures the mag-
nitude of cervical cancer in southwestern Uganda, and strengthens the efforts for screening
and other prevention programs. Our study has some weaknesses. As with most studies using
medical records, some charts were missing critical data like histology results and were
excluded. Our results likely underestimated the magnitude of the burden of disease.

Conclusion

The burden of cervical cancer at Mbarara Regional Referral Hospital is high compared to
other gynaecologic malignancies, with an increase every year. Squamous cell carcinoma is the
commonest histological type of cervical cancer and most patients present in the late stage of
the disease. There is a need to scale up screening services and other preventive measures to
reduce the burden of cervical cancer.

Supporting information

S1 Data. Data set-Mbarara cervical cancer. The variable labels are indicated in the first row.
(XLS)
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