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Abstract
Background: For a cervical cancer control program to be effective in reducing the incidence of the disease,
there should be high compliance to treatment and follow-up of women diagnosed with precursor lesions.
Screening programs in low-resource countries such as Uganda are challenged by poor adherence to follow-up
following treatment for premalignant cervical lesions. This study sought to describe the burden and factors
associated with loss to follow-up among women undergoing treatment for premalignant cervical lesions at a
tertiary hospital in southwestern Uganda.

Methods: This was a retrospective cohort study. We reviewed the registers at the Mbarara Regional Referral
Hospital (MRRH) cervical cancer clinic for a period of four years from January 2017 to December 2020. Data
on age, district of residence, diagnosis, date of diagnosis, date and type of initial treatment, and date of
follow-up visit were collected. We also captured data on whether patients returned on the scheduled follow-
up date or within three months after the scheduled follow-up date. We defined loss to follow-up as failure to
return for follow-up either on the scheduled date or within three months after the scheduled date.

Results: Out of the 298 patients who underwent treatment for premalignant cervical lesions in the study
period, 227 (76.2%) did not return for follow-up at one year. At bivariate analysis, failure to attend the
review visit at six weeks predicted the loss to follow-up at one year following treatment for premalignant
lesions almost perfectly (risk ratio (RR)=2.84, 95% confidence interval (CI): 2.18-3.71, p<0.001). Negative
HIV serostatus and receiving thermocoagulation slightly increased the risk of getting lost to follow-up,
while being more than 45 years old reduced the odds. At multivariate analysis, treatment with
thermocoagulation (adjusted risk ratio (aRR)=1.21, 95% CI: 1.07-1.36, p=0.03) was associated with loss to
follow-up at one year.

Conclusion: The proportion of women who did not return for follow-up at one year following treatment for
premalignant cervical lesions at Mbarara Regional Referral Hospital is very high. There is a need to
implement strategies such as telephone-aided reminders to prompt patients to return for follow-up
following treatment for premalignant cervical lesions.
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Introduction
Worldwide, cervical cancer is the fourth most common cancer among women [1]. In 2018, there were 570,000
new cases of cervical cancer and 311,000 deaths from the disease [2]. Approximately 84% of all new cervical
cancers and 88% of all deaths from the disease occurred in low-income countries [3]. Compared with other
cancers, the mean age at diagnosis of cervical cancer is quite low (53 years), generating a proportionally
greater loss of life years [3,4]. Preventive measures for cervical cancer were revolutionized by the discovery
of the causative relationship of cancer with persistent high-risk human papillomavirus (HPV) infection [5].
The World Health Organization (WHO) has now set a target to eliminate cervical cancer as a public health
problem by 2030 [6]. The strategies to meet this target include fully vaccinating 90% of girls with the human
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papillomavirus (HPV) vaccine by 15 years of age, screening 70% of women with a high-performance test two
times per life by 35 and 45 years of age, and ensuring that 90% of women identified with cervical disease
receive treatment and care [6]. In working toward improved screening for cervical cancer, the WHO has
recommended a single-visit approach where a patient is treated on the same day following a diagnosis of a
premalignant lesion [7]. This approach has been adopted by the Uganda Ministry of Health, using mainly
visual inspection methods for cervical cancer screening [8]. The screening program in Uganda is however
challenged by a number of factors including low staffing and poor infrastructure [9]. As a result, few women
are screened, with many of them presenting with late-stage cancer at diagnosis [10].

Patients who screen positive for premalignant lesions are treated with cryotherapy, thermocoagulation, cold
knife conization, and loop electrosurgical excision procedure [11]. For a screening program to be effective in
terms of reducing cervical cancer incidence, there should be high compliance with treatment and follow-up
of the women diagnosed with the precursor lesions [12]. The WHO recommends a follow-up visit at one year
following treatment for premalignant cervical lesions to assess for recurrence [13]. However, many screening
programs, especially those in low-resource countries such as Uganda, are challenged by patients’
noncompliance to follow-up visits following treatment for premalignant cervical lesions [14-16]. These
patients may have undetected recurrence of premalignant lesions, which may progress to invasive cervical
cancer [17].

This study sought to describe the challenge of loss to follow-up among women who receive treatment for
premalignant lesions at the cervical cancer clinic of Mbarara Regional Referral Hospital (MRRH) and the
sociodemographic factors associated with this challenge.

This article was previously posted to the Research Square preprint server on May 10, 2023.

Materials And Methods
Study setting
The study was carried out at the cervical cancer clinic of Mbarara Regional Referral Hospital, a tertiary
hospital located in southwestern Uganda with a catchment area of approximately four million people [18].
The clinic runs five days a week, attending to over 250 clients per month. It is run by three nursing staff, one
resident, and three gynecologists supervised by a gyne-oncologist. Screening for cervical cancer is done
using visual inspection methods with or without colposcopy, conventional cytology, and HPV DNA. Those
with premalignant lesions are treated with cryotherapy and thermocoagulation. Following treatment, the
patients are advised to return for a review visit at six weeks for assessment of possible complications and a
follow-up visit after one year to assess for recurrence of disease.

Study design and sampling procedure
We performed a retrospective records review of the clinic registers of the cervical cancer clinic for a period of
four years from January 2017 to December 2020. We purposely selected all patients who had undergone
treatment for any cervical lesion and gave appointment dates for the week 6 and one-year follow-up visits.

Data collection
We designed a data collection tool in REDCAP to ease the management of data extracted from the cervical
cancer screening registers. After selecting the registers of interest, we identified the patients who had
undergone treatment for premalignant lesions. Data on their demographic characteristics and the treatment
given were then collected. We also examined whether or not they returned on the scheduled date or within
three months after the scheduled date. Loss to follow-up was defined as failure to return for review on the
scheduled date or three months thereafter.

Eligibility criteria
We included only those patients who had undergone treatment for premalignant cervical lesions and had
been given follow-up dates for review. We excluded all patients with incomplete clinical records.

Data management and analysis
Data were imported from REDCAP into a Microsoft Excel spreadsheet version 15.0.4675.1003 (Microsoft Inc.,
Redmond, WA) and then imported into STATA 17 (StataCorp LLC, College Station, TX) software for analysis.
Demographic data were presented in the form of frequencies and percentages. The proportion of women
who were lost to follow-up was presented as a percentage of all the patients who underwent treatment for
premalignant cervical lesions using a bar chart. In the bivariate analysis, we used the log-binomial
regression analysis with robust standard errors to determine factors independently associated with loss to
follow-up and expressed the results using risk ratio (RR) with the respective 95% confidence interval (CI).
The RR was preferred over the odds ratio (OR) because our outcome was frequent. Accordingly, the OR would
overestimate the degree of association compared to the RR [19,20]. In the multivariate analysis, we
considered variables that had a p-value of <0.2 at bivariate analysis. A p-value of <0.05 was considered to be
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statistically significant. We tested for multicollinearity using a variance inflation factor (VIF) of ≥10.

Results
Characteristics of the participants
We extracted data from 298 patients who underwent ablative therapy between January 2017 and December
2020. The mean age of the participants was 32.6±7.7years, and the majority of them (94%, 280/298) were
below 45 years. The majority of the participants were residents of Mbarara district, where the hospital is
located. Most of the women identified, however, resided more than 10 km away from the hospital. The
majority (73.8%, 220/298) of the participants were HIV-negative and were treated with cryotherapy (70.1%,
209/298). Most of them did not come for the review visit at six weeks. The rest of the details are shown in
Table 1.

Characteristic Categories Frequency (number (%))

Age

Median age (IQR) 32 (13)*

45 and below 280 (94)

More than 45 18 (6)

District of residence
Mbarara 163 (54.7)

Other districts 135 (45.3)

Distance from the hospital

Less than 10 km 88 (29.5)

10-30 km 105 (35.2)

30-60 km 19 (6.4)

>60 km 86 (28.9)

HIV status
Positive 78 (26.2)

Negative 220 (73.8)

Treatment given
Cryotherapy 209 (70.1)

Thermocoagulation 89 (29.9)

Attendance of review visit at six weeks
Attended 104 (34.9)

Did not attend 194 (65.1)

TABLE 1: Baseline characteristics of the participants
*Continuous variable, median (IQR)

IQR: interquartile range

Proportion of participants lost to follow-up at one year
Out of the 298 women treated for premalignant lesions at MRRH between 2017 and 2020, 227 (76.2%) were
lost to follow-up at one year (Figure 1).
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FIGURE 1: Proportion of women undergoing treatment for premalignant
cervical lesions who were lost to follow-up

Factors associated with loss to follow-up at one year following
treatment for premalignant lesions at MRRH
At bivariate analysis (at a significance level of p<0.2), negative HIV serology, receiving thermocoagulation,
and failure to attend the review visit at six weeks increased the risk of loss to follow-up at one year, while
being more than 45 years old reduced the odds of getting lost to follow-up. The variable “attendance of the
review visits at six weeks” was not included in the multivariate analysis because not attending the review
visit at six weeks predicted loss to follow-up at one year almost perfectly (RR=2.84, 95% CI: 2.18-3.71,
p<0.001). Of the 194 women who did not attend review visits at six weeks, 191 (98.4%) did not attend follow-
up at one year. On the other hand, only 36 (34.6%) of the 104 women who attended the review visit at six
weeks missed the follow-up visit at one year post-treatment.

At multivariate analysis, only treatment with thermocoagulation (adjusted risk ratio (aRR)=1.21, 95% CI:
1.07-1.36, p=0.003) was associated with loss to follow-up at one year (Table 2).
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Characteristic
Loss to follow-up at one year (number
(%))

Crude
RR

95% CI
p-
value

aRR 95% CI
p-
value

Age category (years)        

45 and below 217 (77.5) 1 - - 1 - -

More than 45 10 (55.6) 0.72
0.47-
1.09

0.119 0.74
0.49-
1.12

0.151

Area of residence        

Within Mbarara 121 (74.2) 1 - - - - -

Outside Mbarara 106 (78.5) 1.06
0.93-
1.20

0.384 - - -

Distance from the hospital        

Less than 10 km 66 (75) 1 - - - - -

10-30 km 79 (75.2) 1
0.85-
1.18

0.97 - - -

30-60 km 14 (73.7) 0.98
0.73-
1.32

0.906 - - -

>60 km 68 (79.1) 1.05
0.90-
1.24

0.524 - - -

HIV status        

Positive 64 (82.1) 1 - - 1 - -

Negative 163 (74.1) 0.9
0.79-
1.03

0.124 0.97
0.86-
1.10

0.613

Treatment given        

Cryotherapy 149 (71.3) 1 - - 1 - -

Thermocoagulation 78 (87.6) 1.23
1.09-
1.38

<0.001 1.21
1.07-
1.36

0.003

Attendance of review visit at six
weeks

       

Yes 36 (34.6) 1 - - - - -

No 191 (98.5) 2.84
2.18-
3.71

<0.001 - - -

TABLE 2: Factors associated with loss to follow-up at one year following treatment for
premalignant lesions
RR: unadjusted/crude risk ratio, CI: confidence interval, aRR: adjusted risk ratio

Discussion
Our study found a very high proportion of loss to follow-up at one year following treatment of women for
premalignant cervical lesions at Mbarara Regional Referral Hospital. Receiving thermocoagulation and
failing to return for the review visit at six weeks were associated with loss to follow-up at one year.

The proportion of women who did not return for follow-up at one year following treatment for premalignant
cervical lesions in this population of Ugandan women is much higher than that found in previous studies
[21-23]. It is alarming that more than seven in 10 women who underwent treatment for premalignant
cervical lesions did not return for follow-up. The effectiveness of screening in preventing cervical cancer lies
in prompt diagnosis and treatment of premalignant cervical lesions [6,12]. Compared to those who screen
negative, women who screen positive for premalignant cervical lesions have a 2.5-fold risk of developing
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cervical cancer, and this is mainly attributable to poor compliance to follow-up following treatment
[24]. Without proper follow-up following treatment of premalignant lesions, the intended benefit of
reducing the incidence of cervical cancer through screening cannot be achieved.

Missing the review visit at six weeks following treatment for premalignant lesions predicted loss to follow-up
at one year almost perfectly. Of the 194 women who did not attend review visits at six weeks, 191 (98.4%) did
not attend follow-up at one year. The visit at six weeks following treatment is aimed at identifying and
treating post-procedural complications such as infection, persistent vaginal discharge, new-onset vaginal
discharge, fever, and bleeding per vaginum. At the same time, the women are counseled further to return for
the follow-up visit in one year. Counseling is a time-tested facilitator of adherence to clinical treatment and
follow-up [25].

Compared to those who underwent cryotherapy, women who underwent thermocoagulation were more likely
not to return for follow-up at one year. Thermocoagulation has a shorter duration of treatment and a much
lower rate of side effects such as excessive vaginal discharge and prolonged bleeding compared to
cryotherapy [26]. It is possible that the women who underwent thermocoagulation had fewer side effects
during recovery and potentially thought that follow-up was not needed. Thermocoagulation, because of its
low cost and portability of equipment, has gained preference over cryotherapy, especially in low-income
settings [27]. Since most of the patients will be treated with thermocoagulation going forward, measures
need to be put in place to enhance patient adherence to follow-up following treatment for premalignant
cervical lesions.

Contrary to the findings from a previous study in which long distance was identified as a barrier to
adherence to follow-up [28], our study did not find an association between distance to the hospital and
compliance with follow-up. Also, there was no difference in compliance with follow-up in regard to age as
was previously found in a study done in North Carolina [29]. Compared to those without HIV, people living
with HIV have been found to be more compliant with treatments and follow-up in previous studies [30]. Our
study however found no relationship between HIV status and loss to follow up.

Strengths and limitations
To the best of our knowledge, this is one of the first studies to document the challenge of loss to follow-
up following treatment for premalignant cervical lesions in low-income settings.

However, although our study was able to properly capture the rate of loss to follow-up, we were limited in
the exploration of explanatory patient and system factors. This is because our analysis was limited to the
information that was obtainable from the clinic registers.

Conclusions
The proportion of women who did not return for follow-up at one year following treatment for premalignant
cervical lesions is very high. Women who do not return for the review visit at six weeks and those who are
treated with thermocoagulation are more likely not to return for follow-up at one year. There is a need to
implement strategies such as telephone-aided reminders to prompt patients to return for follow-up
following treatment for premalignant cervical lesions.
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