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Abstract

Introduction: Leprosy is earmarked for elimination in Ghana. However, achieving zero leprosy case reporting has been a
challenge since 1998. This study described the geographical distribution, trends and treatment outcomes of leprosy in the
Volta Region of Ghana to help understand the progress being made to achieve zero leprosy in the region.

Methods: Leprosy surveillance data from 2019 to 2023 were analyzed for the 18 districts in the Volta Region. Data on leprosy
cases were extracted from the leprosy registers and analyzed as frequencies, rates, and proportions. The leprosy incidence rate
was computed per 1,000,000 population. Results were presented in tables, charts, and maps.

Results: Over the period, a total of 82 new leprosy cases were reported in the Volta Region. Three of the 82 cases were
transferred into the region. The median age of the cases was 55 (IQR=37-65) years. The cases among males and females
were equally distributed (41 cases each). Almost all the cases (80 of the 82) were multibacillary. Fifty-eight cases (70.7%)
completed treatment. However, three cases were confirmed dead, while 19 (23.2%) were lost to follow-up. The incidence of
leprosy increased from 9.48 per 1,000,000 in 2019 to 16.50 per 1,000,000 in 2021 and decreased to 2.34 per 1,000,000 in 2023.
Geographically, the highest number of cases, 17, were reported in Hohoe Municipality.

Conclusions: Leprosy cases were predominant among older adults in the Volta Region. The incidence of leprosy is declining
in the region; however, the number lost to follow-up is high. A linkage between treatment centres and community health nurses
is needed to help reduce the number of cases lost to follow-up.
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Introduction

Leprosy (Hansen’s disease) is an ancient chronic disease
caused by Mycobacterium leprae [1,2]. It is an infectious,
neglected tropical disease that principally affects the
peripheral nerves and other parts of the body, including the
skin, eyes, and the mucosa of the upper respiratory tract
[3,4]. Untreated leprosy infection can cause impairment,
permanent disability and debilitating deformities, resulting
in social stigma that affects the health-seeking behaviour of
victims [3,5]. Late detection of cases normally leads to
major disabilities [6]. The World Health Organization
(WHO) indicates that 9,729 new cases with Grade-2
Disabilities (G2D) were recorded globally in 2023 [3]. A
study by Chen and colleagues, among migrant patients,
observed an increase in the G2D rate from 18.0% in 2001
to 25.7% in 2021.

Leprosy is targeted for elimination [7] and there has been a
substantial decline in cases worldwide from over 5 million
in the 1980s to 133,802 in 2021 (4). Despite the
remarkable progress towards the global elimination drive,
earlier targets set were not met, as new cases continue to
occur in many countries [4]. The WHO estimates that over

200,000 new cases occur annually in over 120 countries [2].

In 2023, over 182,815 new leprosy cases were reported
from 184 countries, provinces and territories, of which
39.8% were females and 5.6% were children [3]. Leprosy
cases have been geographically distributed with variations
across South-East Asia, the Americas, Africa, Eastern
Mediterranean, Western Pacific, Europe and other
territories [3].

The WHO Africa region is one of the regions that has
countries with high rates of leprosy cases, with 42 out of

the 47 countries reporting new cases in 2022 [9].

Approximately 12.6% of the 174,087 cases reported in
2022 were from Africa; six countries reported over 1,000
new cases, 17 reported cases ranging from 101 to 1,000
and the rest reported 100 and below [9]. A study in Togo
revealed that new leprosy cases increased from 70% in
2010 to 96.6% in 2022, with cases reported mostly in the
health districts [10].

Ghana, according to the WHO, is one of the African
countries that reported cases ranging from 101 to 1,000 in
2022 [9]. Available data show that 279 new cases were
reported in 2019, while 153 new cases were detected in
2020 in Ghana [11]. In 2022 and 2023, the country
recorded 277 and 234 new cases, 13.0% and 15.8% with
G2D, respectively [12]. The elimination goal for leprosy in
Ghana is a prevalence of <1 new case with G2D per
1,000,000 population [7]. Several interventions have been
implemented in the country and the Volta Region to help
achieve the leprosy elimination agenda. It is imperative to
understand the progress made towards these elimination
targets. Despite Ghana’s commitment to leprosy
elimination, the reviewed literature has shown that no
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studies have explored the epidemiological profile of
leprosy in the Volta Region. Examining the distribution,
trends, and treatment outcomes of leprosy is crucial to
understanding the progress towards achieving zero leprosy
in the Volta Region of Ghana. This will help advocate for
community involvement in early case detection and health
education, as well as efficient resource allocation to
high-incidence districts as part of the “Towards Zero
Leprosy Strategy” by 2030 by the WHO [13]. This study
described the incidence, trends, and geographical
distribution of leprosy in the Volta Region of Ghana
between 2019 and 2023.

Methods

Study design and setting

This study employed a descriptive cross-sectional analysis
using secondary data collected from the leprosy
surveillance system from January 2019 to December 2023.
The analysis focused on individuals diagnosed with leprosy
at health facilities in the Volta Region during the study
period. The Volta Region is one of the 16 regions in Ghana
with 18 administrative districts.

Data collection and processing

Secondary data were extracted from the leprosy registry,
which included variables such as demographic data: age,
sex, and residence of patients; clinical information: type of
leprosy (paucibacillary or multibacillary) and disability
grading (GD) as classified by the WHO (GOD, G1D, G2D).
Diagnosis and treatment outcomes: date of diagnosis, date
of treatment completion and outcome of treatment.

All reported cases with a confirmed diagnosis of leprosy
according to WHO criteria and with complete data on key
variables were included. To minimize errors, two
independent data entry clerks were tasked to extract
records from the leprosy registry. The data was then
reviewed for completeness and consistency. Records with
duplicate entries were excluded from the analysis. Data
was anonymized to ensure confidentiality and safeguard
patients’ private information. The study included only
clinically confirmed cases of leprosy recorded in the
surveillance registry.

Data analysis

Data were analyzed using Stata version 17 (15).
Descriptive statistics were used to summarize demographic
and clinical characteristics. Quantum Geographical
Information System (QGIS) was used to geographically
display the cases of leprosy across districts in the Volta
Region. The incidence of leprosy per any geographic unit
(district or region) was computed by dividing the number
of leprosy cases by the total (district/regional) population
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per 1,000,000.

Data analysis

Demographic  characteristics of the CHWs were
summarised using frequency and proportions. Knowledge
test results or risk factors and warning signs for heart attack
and stroke, before and after training, were analysed using
means and standard deviation for continuous variables or

frequency and proportions for categorical variables. Pre-

and post-training comparison of mean knowledge scores
was performed using a paired sample t-test, while the
change in proportion of CHWs with poor, moderate, and
good knowledge before and after training was done using
Fisher’s exact test. Statistical significance was considered
based on a two-sided p-value of <0.05.

Ethics statement

This study adhered to the Helsinki Declaration on research.

The need for informed consent and ethical approval for the
study was waived according to the Public Health Act, 2012,
of Ghana, which requires the Ghana Health Service to
maintain and update surveillance data for diseases that are
prone to epidemics and public health events. As a result,

no formal ethical approval was needed for this study.

Additionally, anonymized secondary data was used for the
analysis. However, the Volta Regional Health Directorate
granted administrative approval for the use of the data for
the study (Reference number of the administrative approval
letter: GHS/VRHD/ORDY/46).

Results

Demographic and clinical characteristics of reported
leprosy cases

A total of 82 cases of leprosy were retrieved from the
leprosy register from 2019 to 2023. The majority of the
cases were reported in 2021, 27 (32.9%), followed by 23
(28.1%) cases in 2020. Males, 41 (50.0%) and females, 41
(50.0%) were evenly distributed. The median age of cases
was 55 (IQR=35-67) years, with more than half of the cases
(52.4%) 55 years and above. The majority of cases, 79
(96.3%), had their residence in the Volta Region, whereas 3

(3.7%) resided in communities outside the Volta Region.

The majority of cases, 80 (97.6%), were multibacillary

(mb) while two cases (2.4%) were paucibacillary (pb).

There was no grade 1 disability (G1D) among the cases
recorded. However, 10 of the cases were grade 2 disability

(G2D) and the remaining 72 were grade 0 disability (GOD).

Out of the 82 patients who started treatment for leprosy, 58
(70.7%) completed treatment, 19 (23.2%) were lost to
follow-up, 3 (3.7%) died, and 2 (2.4%) were transferred to
different regions to continue treatment (Table 1).
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Incidence of leprosy cases

The incidence of leprosy in the Volta Region increased
from 9.48 [95% CI: 4.98 — 13.99] per 1,000,000 in 2019 to
16.50 [95% CI: 10.47 — 22.72] per 1,000,000 in 2021. The
incidence decreased from 16.50 [95% CI: 10.47 — 22.72]
per 1,000,000 in 2021 to 6.58 [95% CI: 2.69 — 10.47] per
1,000,000 in 2022. It further decreased to 2.34 [95% CI:
0.05 — 4.64] per 1,000,000 in 2023 (Figure 1).

Table 1. Demographic and clinical characteristics of reported
leprosy cases, Volta Region, 2019-2023

Variables Frequency (N = 82) Percent (%)
Gender
Male 41 50.0
Female 41 50.0
Age, median (IQR), years 55 (37-65) -
Age (years)
<25 5 6.1
25-34 11 13.4
35-44 13 15.9
45-54 10 12.2
>55 43 52.4
Residence of the case seen
Within the Volta Region 79 96.3
Outside the Volta Region 3 3.7
Year
2019 17 20.7
2020 23 28.1
2021 27 32.9
2022 11 134
2023 4 4.9
Class of leprosy
Multibacillary (MB) 80 97.6
Paucibacillary (PB) 2 2.4
Disability grading
Grade 0 72 87.8
Grade 1 0 0.0
Grade 2 10 12.2
Treatment outcome
Completed treatment 58 70.7
Died 3 3.7
Transferred out 2 2.4
Lost to follow-up 19 23.2

Geographical distribution of leprosy cases

The Hohoe Municipality recorded the highest number of

leprosy cases with an incidence of 15.43 per 100,000.

South Dayi, Agortime-Ziope, Akatsi South, Afadzato
South, Ho, North Tongu, and Adaklu recorded an
incidence ranging from 5.13 to 9.61 per 100,000. No case
was recorded in Akatsi North, Ho West, or Anloga (Figure
2) over the study period.
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Figure 1. Incidence of leprosy in the Volta Region of Ghana, 2019-2023
Discussion cases on treatment within the five-year period. Unlike other

This study examined the geographical distribution, trends
and treatment outcomes of leprosy cases in the Volta
Region from 2019 to 2023. It aimed to understand the
progress made towards achieving the WHO Zero-Leprosy
Strategy in the region. The findings will inform policy
decisions and response efforts to eliminate leprosy in the
region and Ghana at large.

The study observed a fluctuation in the incidence of
leprosy cases from 9.48 per 1,000,000 population in 2019
to a peak of 16.50 per 1,000,000 population in 2021 and

then a decline in the last two years of the study period.

This is consistent with findings from a study in Tanzania,
which reported a reduction in leprosy cases from 3.1 per
100,000 population in 2017 to 2.4 per 100,000 in 2020
[14]. Similar to our findings, a downward incidence of
leprosy cases from 0.29 per million population in 2020 to
0.27 per million population in 2021 was reported in China
[15]. The findings from a studyin Togo, however, observed
an increasing trend of leprosy cases from 70% in 2010 to
96.6% in 2022 [10]. The varied results from the different
studies could be attributed to several factors, including the
study settings, the objective of the study, the kind of data
collected and the data collection method. Our study, for
example, relied on health facility-based data of leprosy
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data collection methods, the tendency for our study to
understate the actual burden of the disease may be high.
Other possible factors that may account for differences in
research findings include the endemicity of the disease in
the different study locations, knowledge level on the
disease, surveillance mechanisms for the disease, access to
healthcare and stigmatization [16—19].

Possible reasons that might have accounted for the
fluctuation of cases as observed in our study are a change
in reporting practices/systems, the dynamics in
transmission patterns of the disease, the level of awareness
of the disease, case management and other public health
actions [10,20-23]. Particularly, the rising incidence of
cases from 2019 to the peaking of cases in 2021 could be
ascribed to the launching of the national NTDs master plan
in 2021[24], which could have resulted in heightened
awareness creation about the disease, community-level
engagement, mobilizations and related activities, thereby
contributing to more cases being detected [25]. The
decline in cases after the peak, on the other hand, could be
due to robust case management practices and effective
control interventions. It could also be because of poor
knowledge of the disease and where to seek care, poor
community engagement and linkage of leprosy cases to
health facilities. Also, it is important to mention that
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Figure 2. Type of underlying medical condition

interventions and strategies implemented by the 2021-2025
NTDs master plan could have contributed to the decline in
cases between 2021 and 2023 [25]. Besides, the impact of
the COVID-19 pandemic on case finding and other public
health efforts during the period cannot be overruled. This
is largely because the decline of cases began at the peak of
COVID-19, when almost all efforts were shifted towards
combating the pandemic at the expense of other diseases of
public health concern [18,26,27]. It is, however, possible
that the rise in cases at the onset of COVID-19 in 2020 to
the peak of cases in 2021 could have been due to early
reporting of cases to seek medical care, probably triggered
by fear of the high complications and mortality associated
with COVID-19 co-morbidity and chronic diseases.

The study reported a 70.7% treatment completion rate
among the cases put on treatment. This is quite significant
when compared to the 57.1% treatment completion rate
observed by a similar study in the Philippines [28]. It is,
however, lower than the national treatment completion
target of 290% for Ghana [29] and a 74.7% treatment
completion rate reported in Zanzibar [30]. The loss to
follow-up of 23.2% of cases put on treatment is a bit
alarming. It raises concerns about tracking mechanisms for
cases put on treatment, healthcare accessibility and patient
adherence to treatment. Also, the 3.7% mortality rate
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recorded by the study was comparatively lower than the 6%
observed by Figueres-Pesudo et al [31]. The fact that most
(97.6%) cases were multibacillary, with 10 (12.2%) of
them as disability grade 2, suggests there might have been
some underlying factors that compounded their situation.
Some attributable reasons could include secondary
infection of wounds or injuries that were probably left
untreated or were poorly treated, leading to possible
complications such as sepsis, osteomyelitis, cellulitis and
other vital organ damage [32]. Aggravations of patients’
condition by comorbidities or conditions such as diabetes
mellitus, anaemia, hypertension and kidney problems,
delayed diagnosis and treatment, especially of grade 2
disability patients, increase the disease’s progression and
severe nerve damage, chronic ulcer, which can result in
death [31]. Lastly, most of these patients might have lacked
the needed care and support from families and relatives
due to stigma. The consequences of this neglect are poor
nutrition, poor adherence to treatment regimen, social
exclusion and psychological trauma, which affect their
overall well-being and increase their risk of death. Coupled
with this is the fact that most of these patients may be very
poor and are unable to afford the cost of visiting the health
facilities for periodic assessment and additional medication
to continue their treatment per protocol [32,33]. It is,
therefore, crucial to implement measures for early
diagnosis and treatment of cases, encouraging family and
community support, discouraging and educating against
stigmatisation, educating patients on treatment adherence,
and instituting effective follow-up mechanisms to improve
treatment outcomes.

With respect to sex, the cases of leprosy from the study
were evenly distributed between males and females. This
implies that the disease does not favour one by virtue of
their sex characteristics. This, however, contrasts with the
findings of other studies in different geographical locations.
In Ecuador, for instance, Hernandez-Bojorge et al found
that most males (71.5%) were affected by leprosy
compared to their female counterparts [34]. Similarly, a
study in Tanzania was not different, as they reported 64.3%
of male patients to be affected with the disease [14]. The
story in West Java was the same, with the disease
commonly found among males [35]. Disparities in sex
distribution of cases can be attributed to socio-cultural
factors such as stigmatisation and gender norms regarding
household decision-making, which automatically affect
healthcare-seeking behaviour. While generally, females are
almost always ready to seek health care even with minor
ailments [36], they might not have the courage and
confidence to withstand stigma with a debilitating disease
like leprosy, and as a result, may decide not to seek care.
Also, unlike females, males, especially in African settings,
tend to have a higher decision-making autonomy, including
health care decisions for the family. In most cases, without
their permission, women are unable to seek health care
[37—41]. These could lead to an underestimation of cases
in the female population, as observed by the study. That
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aside, males are mostly seen as breadwinners of the
household and may defy the odds of stigma to seek care for
leprosy to prevent deformities that may render them
incapable of performing their masculine duties. Moreover,
beyond the household, males are more likely to be
associated with a lot of social networks than females,
which may expose them to a higher risk of contracting the
disease. It is, however, important to add that there is no
medical evidence to the knowledge of the authors to
suggest that leprosy is more likely to occur in males than in
females. Nonetheless, interventions for the control of
leprosy should be designed and tailored to the most
vulnerable groups.

Furthermore, the study revealed that more than half

(52.4%) of the cases were persons aged 55 years and above.

This aligns with results from other studies, indicating that
the older population might be the most at-risk group for the
disease. For example, a study in Ecuador reported 63% of
leprosy cases in persons over 50 years old as the most
affected age group [34]. In a separate study in
Tanzania[14], most cases (38.7%) were in the age group of
35 to 54 years. Attributable reasons for this may partly be
delayed diagnosis, the long incubation period of the disease
(an average of five to 20 years following exposure), which
might result in late manifestation of the disease, usually at
an advanced age [42,43]. It will also not be out of place to
assert that the older age groups are most affected by the
disease because geriatric-related factors such as weakness
in the peripheral nervous system, chronic conditions and
other physiological factors might have suppressed their
immune system. This is confirmed by observations from
similar studies that found that the ageing process decreases
immunosenescence as a result of dysfunction of innate
immune  cells, phagocytosis  impairment  and
malfunctioning of T- and B-lymphocytes, giving rise to
bacterial invasion [44—46]. Other contributory factors may
include comorbidities [42], poor nutrition, perception
about the disease and health-seeking behaviour (resorting
to spiritual, traditional and alternative sources for care),
living in rural and remote settings, stigma, lack of
information and awareness of the disease and treatment
availability [47]. Therefore, it may be prudent as part of
public health actions to embark on active case finding
through targeted awareness creation and screening among
older and younger people for the timely diagnosis and
treatment of cases. Collaboration with community
stakeholders through effective community engagement will
also help link cases for early diagnosis and treatment.

The concentration of cases in Hohoe and Ho municipalities
observed by the study may be influenced by population
density and sociocultural factors such as access to health
care [10], educational status, knowledge level and
health-seeking behaviour of the people. Local
socio-economic conditions like poverty, unemployment,
poor housing and overcrowded living conditions could all
be underlying triggers for the high proportion of cases in
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the region and the two municipalities. The zero cases
reported in Akatsi North and Ho West districts are
consistent with a similar study by Hernandez-Bojorge et al,
who observed no cases in the Galapagos Islands, Ecuador
[34]. These two districts are rural and mountainous in
nature and lack hospitals. Due to these features, it is
possible that the awareness level of the disease,
self-reporting and diagnostic capacity might be low. Other
factors, such as environmental (vegetation, sanitation),
weak surveillance and poor knowledge level of health staff
on the disease, could all be influential factors in the zero
incidence of cases in the two districts. It could also be that
the zero cases in these districts are operational, and the
need for Mini Leprosy Elimination Campaign and rapid
village assessments to validate the situation.

Implications of the findings

This study provides important information on the
magnitude of leprosy in the Volta Region. It highlighted
districts with high rates of reported cases that may require
urgent attention to reduce or break transmission. It is worth
stating that the findings might be an underestimation of the
incidence of leprosy cases in the region since the data were
derived from cases routinely reported to health facilities for
treatment. Nevertheless, it is a good source of information
that can guide health authorities in planning and
implementing control programs to combat the disease.
Targeted interventions such as active surveillance and
community sensitization programs can be rolled out in
areas with a high incidence of leprosy. Policy makers and
partners can rely on the findings as an essential advocacy
and lobbying tool to solicit funding and other resources to
support leprosy elimination efforts. The findings may also
serve as a basis for policymakers to design and implement
training programs for Clinicians, Disease Control Officers
and other relevant staff members to detect, report and
manage leprosy cases in a timely manner to reduce
disabilities. The results may also guide the allocation and
efficient management of resources for control of the
disease among high-risk groups and populations. The
findings may trigger the reevaluation and strengthening of
the leprosy surveillance system, case management and
tracking mechanisms, community involvement and stigma
control reduction strategies. These, in effect, will improve
case identification, quality of care, patients’ adherence,
reduce loss-to-follow-up and the overall treatment outcome
of leprosy cases towards the Zero Leprosy Strategy.

Strengths and limitations

This study offers essential information on the geographical
distribution, trends and treatment outcomes of leprosy
cases in the Volta Region. Data was comprehensively
analysed from reliable data sources at health facilities to
provide accurate information for a clear understanding of
the progress towards eliminating leprosy in the region. The
study findings are vital to guide policy decisions on
establishing care pathways to improve the quality of care
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and patient support systems. Furthermore, the findings will
enable the implementation of targeted control interventions
and efficient resource allocation that will significantly
impact leprosy elimination in the region and Ghana at
large. Key limitations of the study include the fact that the
study results might be underestimated due to a lack of
awareness of the disease, stigma, and poor access to health
facilities can skew the findings. Also, since the
surveillance data analysed was from hospital registry
records and not an active surveillance system data, the real

burden of the disease might have been underestimated.

This is because only a few cases might have been reported
to the hospital for care and treatment. The findings of the
study may also not represent the general epidemiological
picture of leprosy in Ghana since the study was limited to
only the Volta Region. Lastly, the study did not explore
geographical factors such as urbanization and climate
conditions, personal, cultural, socio-economic variables
and systemic challenges, which can influence the disease’s
incidence, distribution and treatment outcome.

Conclusions

The study observed a declining incidence of leprosy cases
in the region. However, the number lost to follow-up was
high. Cases were predominant among older adults. Except
for three districts, all other districts recorded cases with
higher case concentration in the Ho and Hohoe
Municipalities. There is a need for a linkage between
treatment centres and community health nurses or
community-based surveillance volunteers to help reduce
the number of cases lost to follow-up. Also, strengthened
community surveillance, patient tracking systems,
decentralisation of care, increased public education and
targeted interventions are critical to eliminating leprosy in
the Volta Region.

What is already known about this topic
* Leprosy (Hansen’s disease) is an ancient chronic
disease caused by Mycobacterium leprae.
* Itis an infectious, neglected tropical disease.

e Late detection of cases normally leads to major
disabilities.

What This Study Adds
* There is a declining incidence of leprosy cases in the

Volta Region; however, cases lost to follow-up are
high.

* Leprosy cases in the Volta Region were predominant
among older adults.
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